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Abstract 

Unequal gender power relations are a major reason for women’s high health-related 

vulnerabilities in low-resource populations. The sociological theory of gender and power pro-

poses a gender division of labor restricting women to lower-paid and unpaid labor, a gender 

division of power granting women limited decision-making autonomy, and a division of ca-

thexis including affective attachments and norms. All these challenge women’s engagement 

in healthy behaviors. Health psychology research can describe, explain, and promote 

women’s health behavior but seldom integrates gendered norms, roles, and differentials in 

power relations. Even so, established health behavior models address certain promising fac-

tors that might be of relevance for women’s health behavior in unequal gender power rela-

tions, such as self-efficacy and social resources. 

One example of women’s health behavior in unequal gender power relations is the 

frequent carrying of heavy loads in low- and middle-income countries. Many households lack 

improved water and energy access and thus need to carry heavy loads of water and firewood 

from sources off-premises. A traditional gender division of labor makes this physically de-

manding task women’s responsibility, and it can pose a severe risk of pelvic organ disorders. 

Behavioral adaptations that protect the pelvic floor when carrying loads can diminish this 

risk. However, no studies have investigated pelvic-floor-protective carrying behaviors from a 

health psychology perspective such as identifying the psychosocial determinants that are es-

sential for developing theory-based health behavior interventions promoting such behaviors.  

This thesis aims to understand and address women’s health behavior in unequal gen-

der power relations with the example of carrying heavy loads in Nepal. To do so, the present 

research first seeks to understand women’s health behavior in gender power relations by 

gaining knowledge on the behavior of carrying loads and its relevance for women’s everyday 

lives and by identifying the psychosocial determinants of protective carrying behaviors. Sec-

ond, it aims to identify the role of influential social partners’ cognitions in women’s protec-

tive carrying behaviors, specifically women’s mother-in-law. Third, it aims to investigate 

whether interventions that promote self-efficacy and social support can enable women’s pro-

tective carrying behaviors in unequal gender power relations.  

Two studies in rural villages of Nepal were conducted that provided surveys and inter-

views to address several research questions. The first study included three investigations, all 

using different designs and subsamples: A first large-scale survey (N = 1001) described the 

physical burden of carrying loads and its correlation with women’s psychosocial well-being. 
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Second, a mixed-methods study comprising a quantitative survey (N = 921) and qualitative 

interviews with women and their family members (N = 21) was conducted to understand the 

psychosocial determinants of pelvic-floor-protective carrying behaviors. Third, a dyadic sur-

vey with N = 476 daughters- and mothers-in-law nested in 238 dyads investigated the interre-

latedness of daughters- and mothers-in-law’s cognitions and behavior related to pelvic-floor-

protective carrying. The findings of these investigations informed the development of a pilot 

intervention study. This pilot intervention study applied a 3-arm parallel nonrandomized, 

controlled trial with N = 300 women and their N = 300 social partners to assess whether self-

efficacy and social support promotion can enable women’s pelvic-floor-protective carrying 

behaviors. 

The large-scale survey and the mixed-methods study identified the carrying of heavy 

loads as a highly prevalent everyday working task for women in rural Nepal, even during vul-

nerable periods of pregnancy. The large-scale survey further described the physical burden of 

this behavior and its relation with women’s impaired well-being. The mixed-methods and the 

dyadic study identified self-efficacy, injunctive norm, and social support as the most im-

portant determinants of women’s health behavior and emphasized the powerful influence of 

family members’ cognitions and a shift in decision-making power towards them. The results 

of the intervention study found that promoting self-efficacy and social support can enable 

women’s pelvic-floor-protective carrying behavior more effectively than providing only in-

formation. The intervention effects were partly explained by social support received from a 

social partner. In addition, women in all conditions indicated improved women’s pelvic floor 

health and well-being over time. 

Using health psychology theory and methods allowed to identify the behavioral risk 

factors of carrying heavy loads and the psychosocial determinants of women’s protective car-

rying behaviors. The information obtained was useful in enabling women’s protective carry-

ing behaviors. Established health behavior models thus proved useful to understanding and 

changing women’s health behavior in unequal gender power relations, particularly by empha-

sizing the role of self-efficacy and social relationships. The results of this thesis further indi-

cate that qualitative and dyadic methodological approaches and particular theoretical adapta-

tions may be promising in better accounting for women’s limited decision-making power and 

a more gendered lens on social norm and structural barriers. Considering unequal gender and 

power relations when investigating women’s health behavior in low-resource populations 

may contribute to overcoming gender inequalities to health and can support the development 

of socially-inclusive perspectives in health behavior research.  
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1. Gender inequality and women’s health  

Gender inequalities contribute to differences between genders in health behaviors, 

vulnerabilities, perception of illness, access to health services, treatment responses, and 

health outcomes (Gamper et al., 2022). Women and girls1 in low-resource populations are 

disproportionately affected by gender inequality in health (Iyer et al., 2008; World Health Or-

ganization, 2010). They are more often affected by chronic and psychosomatic disorders and 

face increased risks of sexually transmitted infections including human immunodeficiency 

virus (HIV), malnutrition, gender-based violence, and depression in addition to biological 

risks such as cervical cancer, complications during child delivery, and unsafe abortions 

(Gamper et al., 2022; Iyer et al., 2008; Vlassoff, 2007; World Health Organization, 2010). 

However, existing inequalities between men and women cannot be explained by bio-

logical differences (sex) alone (Morgenroth & Ryan, 2021). An increasing body of literature 

indicates that unequal gender power relations are one of the main reasons for women’s 

health-related vulnerabilities (R. Connell, 1987; Garrison-Desany et al., 2021; Robinson et 

al., 2017; Wingood & DiClemente, 2000). Power is defined as the influence of specific 

groups through persuasion, authority, and coercion and leads to the creation and control of 

resources (Turner, 2005). Gender is defined as specific roles, behaviors, and norms that are 

socially designated as appropriate for women and men and shapes power relations at all lev-

els of society, from intimate and family relationships to community and politics (Koester, 

2015). Unequal gender power relations can affect women’s health both directly and by chal-

lenging their engagement in health-promoting behaviors and avoidance of health-impeding 

behaviors (Earth & Sthapit, 2002; Wingood & DiClemente, 2000; Yount, 2002). 

This thesis develops and tests theoretical and methodological approaches to consider 

gender power relations when investigating women’s health behavior. The following sections 

of this introduction first describe a sociological theory to understand the concept of gender 

and power and map out the broad body of literature that emphasizes their relevance to 

women’s health behavior, particularly in low-resource contexts. Subsequently, health behav-

ior models and relevant health psychology research to understand and address women’s 

health behavior are explained. An example of women’s health behavior in gender power 

 
1 I recognize that gender is not binary (Galupo et al., 2017). However, this thesis uses a binary lens to focus on 

women and men, their contextual relationships, and the inequalities that result for people perceived as female. 

When referring to women and girls in the context of gender and power in this thesis, I refer to female-read and 

female-socialized people (Stockard, 2006). Large parts of the papers included specifically refer to individuals 

with female reproductive anatomy and functions because these are specifically and exclusively at risk for pelvic 

organ disorders such as pelvic organ prolapse (D. Chow & Rodríguez, 2013), which are highly relevant for this 

thesis. 
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relations is then introduced: the behavior of carrying heavy loads in Nepal. The last part of 

the introduction presents the aim and research questions of this thesis and a description of the 

studies conducted. 

2. Theory of gender and power  

Gender power relations and their relevance to women’s health can be understood with 

sociological theories. The theory of gender and power by Raewyn Connell (1987) outlines 

how the sociocultural construct of gender interplays with power and influences people’s deci-

sion-making and behaviors. According to this theory, women’s vulnerability to impaired 

health stems from gender inequalities represented in three major social structures (R. Connell, 

1987): the gender division of labor restricting women to lower-paid and unpaid labor, a gen-

der division of power granting women limited decision-making autonomy, and a division of 

cathexis including affective attachments and norms. Together, these lead to personal, behav-

ioral, and social risk factors (Figure 1). Examples of these risk factors are given when outlin-

ing the theory in subsequent sections.  

Gender power relations intersect with other social and economic inequalities arising 

from ethnicity, socioeconomic status, disability, age, and geographic location (Drever, 2004; 

Iyer et al., 2008). This means that women in low-resource contexts, including those charac-

terized by financial pressure, suboptimal healthcare service delivery, underdeveloped infra-

structure, lower education and literacy, restricted social resources, and geographical and envi-

ronmental barriers (van Zyl et al., 2021), are particularly burdened by gender and power ine-

qualities in health. Among other groups, this has been reported for women in rural communi-

ties in low-income countries (Iyer et al., 2008), women of color (Bentley et al., 2003), and 

women who have migrated (Adanu & Johnson, 2009). 

Wingood and DiClemente (2000) applied Connell’s theory of gender and power 

(1987) to women’s health with the example of their high vulnerability to HIV. The following 

section of this thesis explains the theory of gender and power in relation to women’s health as 

described by Connell (1987) and Wingood and DiClemente (2000) and extend their reflec-

tions on how these three structures of gender and power can impair women’s health behaviors 

other than HIV prevention behaviors. 
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Figure 1 

Theory of gender and power based on Connell (1987) and Wingood & DiClemente (2000) 

 

 

2.1 Gender division of labor 

One of the structures in the theory of gender and power is a gender division of labor. 

A gender division of labor arises because women often participate in low-paid sectors of the 

labor market and manage unpaid caregiving responsibilities (Chant, 2014; Matthews & 

Power, 2002). Women have been found to perform up to 34 hours more domestic and care 

work per week than men (World Bank, 2022). Wingood and DiClemente (2000) focus on the 

socioeconomic risks to health arising from an unequal gender division of labor. In addition, 

women’s high physical and mental workload can also severely affect their perceived stress 

and psychosocial well-being (Avotri & Walters, 1999; Cramer & Hunter, 2019; Väänänen et 

al., 2005). A few studies also indicate associations between health behaviors and competing 

demands with multiple roles: Working mothers display high levels of physical inactivity 

(King et al., 2000; Mailey & McAuley, 2014), have poorer sleep quality than fathers (Maume 

et al., 2009), and report poorer dietary habits (Devine et al., 2003; Richardson et al., 2015).  

As already indicated, an unequal gender division of labor can lead to women’s socio-

economic risks to health: Higher poverty levels in women and thus limited access to re-

sources challenge health prevention and treatment. This includes impaired access to health 

security, education including health-related literacy (Sørensen et al., 2015), and food and 

housing security or specific prevention materials such as condoms (Cox et al., 2017; Ivers & 
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Cullen, 2011; Wingood & DiClemente, 2000). Higher poverty levels also increase women’s 

risk of working in high-demand, low-control environments, such as working as sex workers, 

in the ready-made garment industry, and in vulnerable forms of employment such as informal 

and part-time employment (Akhter et al., 2017; International Labour Organization, 2018; 

Scorgie et al., 2012). In addition, women’s socioeconomic risk exacerbates dependencies in 

intimate relationships and family systems because resources are often allocated and expressed 

between sexual partners and between generations (Moss, 2002). These dependencies can in-

tensify unequal divisions of power (Osamor & Grady, 2018).  

2.2 Gender division of power 

The second structure in the theory of gender and power is the unequal distribution of 

authority, power, and control in institutions and social relationships, referred to as a gender 

division of power (R. Connell, 1987; Li, 2004; Wingood & DiClemente, 2000). In many 

countries, men are overrepresented at the political level and may decide on regulations limit-

ing women’s bodily autonomy and integrity such as abortion laws and not criminalizing mar-

ital rape and violence (Chibuike & Innocent, 2016; European Parliament et al., 2020). The 

gender division of power is also seen as one of the main risk factors for physical and sexual-

ized violence against women (Zegeye et al., 2022). 

At the household level, male partners may control women’s access to financial and 

other resources such as food and education (Becker et al., 2006; Moss, 2002; Wingood & Di-

Clemente, 2000). Wingood and DiClemente postulate that the division of power in women’s 

health manifests predominantly as behavioral risk factors. Women may not feel confident in 

engaging in healthy behavior due to low perceived control over health decisions and fear of 

communicating their needs related to health and resources (Closson et al., 2018; Pennington 

et al., 2018; Wingood & DiClemente, 2000). In low-income countries, for example in Central 

Africa or Southern Asia, women can only participate in around 20% or 60% respectively of 

decisions about their own health care (World Bank, 2022).  

It needs to be added to the theory, that these countries are often characterized by 

households in which multiple generations and married siblings of a family live together, and 

both male and female family members that are perceived as having higher status or of older 

age can hold power over decisions and resources in addition to or senior to women’s male 

partners (Gupta et al., 2021; Mookerjee, 2019). Younger women’s decisions over health or 

health behavior can then be partly or fully shifted to husbands and in-laws (Kumar et al., 

2016; Pun et al., 2016; Raman et al., 2014; Yount, 2002). Their disapproval and decision-
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making power have been found to be a major barrier for women of low socioeconomic status 

to screen for cervical cancer and seek antenatal care, use contraception, and reject female 

genital manipulation and heavy workload during pregnancy (Darj et al., 2019; Kumar et al., 

2016; Megersa et al., 2020; Raman et al., 2014; Yount, 2002).  

2.3 Gender division of cathexis 

As the third structure in the theory of gender and power, the division of cathexis refers 

to affective attachments in relationships that can be associated with social norms, such as 

norms about femininity and expectations how a typical woman or man behaves in society and 

relationships (R. Connell, 1987). When women strongly identify with or internalize their role 

as a woman and are willing to fulfill gendered norms within relations, families, and commu-

nities, particularly when relationships are characterized by emotional dependencies (Wingood 

& DiClemente, 2000). This can lead to personal risk factors for women if these gendered 

norms are harmful. For example, an ideology in which women are of lower status, modest, 

subservient, caretaking, hard-working, conformist, and with a certain body type can motivate 

women to engage in a range of harmful behaviors such as physically demanding work, re-

strictive eating, avoiding negotiations over using condoms, and accepting violence against 

women to please an intimate partner (Doku & Asante, 2015; Garrison-Desany et al., 2021; 

Katabaro, 2016; Messer, 1997; Wingood & DiClemente, 2000). 

The theory of gender and power indicates the intersection of these three social struc-

tures, with socioeconomic risk factors and increased cathexis exacerbating power relations 

and behavioral risk factors. This means that women’s power over health behavior is particu-

larly impaired in populations that have low socioeconomic resources and accept traditional 

gender roles that reinforce social inequalities (Wingood & DiClemente, 2000). 

3. Health behavior theory addressing women’s health behavior  

Although the literature provides ample evidence that women's behavior in low-re-

source contexts is often shaped by gender power relations, few studies take all three struc-

tures into account when describing, understanding, or changing women's health behaviors, all 

of them studies in sexual and reproductive health behaviors (DePadilla et al., 2011; Garrison-

Desany et al., 2021; Robinson et al., 2017). Another limitation is that studies considering at 

least one of the structures of gender and power rarely include psychological determinants 

(Darj et al., 2019; Doku & Asante, 2015; Kumar et al., 2016; Li, 2004; Yount, 2002). How-

ever, some studies touch on the concept of self-efficacy, belief in one’s own ability to suc-

cessfully organize and execute a behavior to achieve goals (Bandura et al., 1999). These 
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studies suggest, for example, focusing on women’s empowerment by increasing self-efficacy, 

autonomy, and agency to improve women’s health decision making (DePadilla et al., 2011; 

Garrison-Desany et al., 2021; Jennings et al., 2014; Robinson et al., 2017; Wingood & DiCle-

mente, 2000). However, studies that consider gender power relations often lack empirical evi-

dence or a theoretical rationale to fully understand individual and social aspects of women’s 

health behavior. Theories are indispensable to studying health behavior for describing and 

understanding processes, gaining knowledge, and gathering evidence (Lippke & Ziegelmann, 

2008). 

3.1 Health behavior models 

Health psychologists are experts in understanding and changing health behaviors in 

individuals, groups, and populations. They use health behavior models that offer a theory-

based solution to identifying psychosocial determinants of behavior and thus describe, under-

stand, predict, and change behavior (Bartholomew & Mullen, 2011). Health behavior models 

suggest multiple determinants that may be relevant to health behaviors and the possible rela-

tionships between determinants and health behaviors (Bartholomew & Mullen, 2011). 

However, one question that needs to be discussed is whether health behavior models 

sufficiently address gender power relations and capture the broad range of social and psycho-

logical determinants that can influence women’s health behavior in low-resource contexts. 

Even though some health behavior models include gender among other sociodemographic de-

terminants (Bandura, 1998; McLeroy et al., 1988; Rosenstock, 1974), in common health psy-

chology research practice, this factor is then often simply handled as a covariate or reported 

in relation to sex-disaggregated data (e.g. Anderson et al., 2006; Howland et al., 2016). Some 

health behavior studies investigate male and female genders as moderators of disparities in 

health behavior change, which is a good starting point (Alcántara et al., 2020; Schüz et al., 

2021). Even so, none of these studies seems to include more specific aspects of gender, such 

as exposure to gendered discrimination (Alcántara et al., 2020). In addition, Alcantara et al. 

(2020) reviewed health behavior studies including social determinants such as gender and 

found them often to be atheoretical, of poor methodological quality, and focused solely on the 

individual level. If approaches to change health behavior do not properly take socioeconomic 

and demographic determinants such as gender power relations into account, they may be inef-

fective, unintentionally exacerbate or even cause health disparities among social groups, and 

thus further marginalize women (Alcántara et al., 2020; Mannell et al., 2019; Schüz et al., 

2020; Sorensen et al., 2003; White et al., 2009).  
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Nonetheless, common health psychology models propose certain promising determi-

nants that can be relevant to unequal gender power relations. An integrated visualization of 

these promising determinants can be found in Figure 2. Self-efficacy and social and structural 

factors have been observed to be of potential relevance for women’s health behavior in une-

qual gender power relations (e.g. DePadilla et al., 2011; Garrison-Desany et al., 2021; Robin-

son et al., 2017; Wingood & DiClemente, 2000). The following section therefore outlines two 

health behavior models that emphasize self-efficacy and sociostructural determinants as pre-

dictors of health behavior.  

Figure 2 

Women’s health behavior according to psychological health behavior models  

 

Note. This figure outlines potentially relevant determinants of women’s health behavior in 

gender power relations based on the health action process approach (HAPA). Vicarious expe-

rience theorized by the social cognitive theory (SCT) was added as it may represent descrip-

tive norms which are missing in the HAPA. 

 

Social cognitive theory 

Bandura’s social cognitive theory (SCT) was the first to emphasize the importance of 

self-efficacy for humans’ cognition and behavior and is one of the models most commonly 

applied to explain psychosocial determinants of health behavior (Bandura, 1986, 1998; Davis 

et al., 2015). The SCT states that self-efficacy will affect health behavior both directly and 
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indirectly by influencing outcome expectancies, sociostructural determinants, and goals. 

Goals refer to behavioral goals and the commitment to achieving them and can be understood 

as women’s intention to engage in healthy behavior (Bandura, 1986, 1989). Outcome expec-

tancies refer to the physical, social, and self-evaluative consequences expected when behav-

ing healthy. Physical consequences mean, for example, how women expect a certain behavior 

to affect their health; social consequences how they expect family members to react when en-

gaging in healthy behavior; and self-evaluative ones how they feel about themself when they 

perform this behavior, for instance proud, guilty, or ashamed. Sociostructural factors can 

manifest in resources, such as family members who support women in healthy behavior, and 

barriers, such as limited access to resources. In addition to defining determinants relevant to 

behavior, Bandura also specifies how the most influential factor, self-efficacy, can be modi-

fied (Bandura, 1977, 1998): First, performance accomplishments promote self-efficacy 

through the experience of personal success: women’s successful achievement in healthy be-

havior promotes self-efficacy for future engagement in health behavior. Second, self-efficacy 

can be boosted by seeing others perform a behavior successfully, referred to as vicarious ex-

perience. Third, verbal persuasion women receive as messages that they possess the capabili-

ties to manage difficult situations are assumed to promote self-efficacy. Last, the theory as-

sumes that emotional arousal can inform self-efficacy because women are more likely to ex-

pect to perform a behavior efficiently in the future when they are relaxed and not anxious 

when practicing that behavior. 

To summarize, according to the SCT, women’s belief in their own ability to behave 

healthily regulates the goals they set for themselves, the strength of commitment to these 

goals, and the outcomes they expect for their efforts. Their belief in their own ability will fur-

ther enable them to persevere in the face of barriers and enhance their acquisition of re-

sources to manage these barriers.  

Health action process approach 

The concept of self-efficacy was expanded by Schwarzer (1992) for different stages of 

health behavior change within the health action process approach (HAPA). The HAPA sug-

gests that the adoption, initiation, and maintenance of health behaviors must be explicitly 

conceived as a process consisting of a motivation phase and a volitional or action phase. Put 

simply, in the first stage, women build a motivation or intention to change when risk percep-

tion makes them aware of health risks and when they have expectations, or outcome expec-

tancies, of the positive effects of healthy behavior. At this stage, their belief in their own abil-

ity to perform healthy behavior, termed motivational or task self-efficacy, is important.  
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Once women are motivated to engage in healthy behavior, action planning, which is 

about deciding when, where, and how to engage in the healthy behavior, and coping plan-

ning, which is about anticipating barriers and making alternative plans, will help to translate 

intentions into action in the volitional phase. Additionally, this phase includes evaluating 

one’s own behavior through action control and managing lapses. Again, self-efficacy is im-

portant in the volitional stage: maintenance self-efficacy is women’s belief that they can 

maintain the behavior even if barriers arise, and recovery self-efficacy is the belief that they 

can return to performing the behavior after a lapse. 

Although a previous version of HAPA model (Schwarzer, 2008) did not specifically 

address barriers to health behavior or resources for overcoming them, later versions also in-

cluded contextual barriers and resources such as social support that need to be considered for 

the performance of behavior (Schwarzer et al., 2011). The HAPA model has proven applica-

ble to a broad range of health behaviors, populations, and cultures, including several in the 

Global South (Renner et al., 2007; Zhang et al., 2019). 

To summarize, health behavior models such as the SCT and the HAPA seem to pro-

pose certain promising determinants to change women’s health behavior within gender power 

relations. Subsequently, the determinants that might be particularly important for women’s 

health behavior are mapped out (see Figure 2).  

3.2 Self-efficacy and health behavior 

One of the main assumptions about women’s behavior in unequal gender power rela-

tions is that women have limited decision-making power over their health (Moss, 2002; Osa-

mor & Grady, 2016; Robinson et al., 2017; World Bank, 2022). By addressing self-efficacy, 

the SCT and the HAPA take account of women’s feeling that they can modify behavior 

within limited decision-making control and maintain it even if difficulties arise, such as other 

people interfering with women’s intention to engage in healthy behaviors. According to Ban-

dura (1999), self-efficacy beliefs are the key factor of human agency, because if people be-

lieve they have no power, they will not even attempt to take action to reach their goals.  

In general, self-efficacy is considered a universal construct that establishes meaning-

ful relationships with other psychological constructs such as optimism, self‐regulation, and 

self‐esteem and seems to buffer depression and anxiety (Luszczynska et al., 2005). Self-effi-

cacy has been shown to be an important determinant of women’s health behaviors in low-re-

source settings (e.g. Chipojola et al., 2020; Khodadadi et al., 2022). Several intervention stud-

ies have shown that self-efficacy promotion can enhance health behaviors (e.g. Chipojola et 
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al., 2020; L.-L. Lee et al., 2007, 2012; Luszczynska, 2004; Luszczynska et al., 2006, 2016; 

Warner & French, 2020), including women’s health behaviors (e.g. Chipojola et al., 2020; 

Hatamleh, 2012; Ip et al., 2009; Luszczynska, 2004; Mailey & McAuley, 2014; Robinson et 

al., 2017), and health behavior change in low-resource contexts (e.g. Ansari et al., 2014; 

Hatamleh, 2012; L.-L. Lee et al., 2007). However, other studies have found no impacts of 

self-efficacy-based health behavior change interventions on women’s health behavior (Robin-

son et al., 2017; Sacomori et al., 2015).  

3.3 Social relationships and health behavior 

Some of the determinants proposed by the SCT and the HAPA emphasize the im-

portance of perceived influences arising from social relationships, which might be highly rel-

evant for women’s health in unequal gender power relations (Kumar et al., 2016; Megersa et 

al., 2020; Raman et al., 2014; Yount, 2002). First, one way in which social relationships can 

affect women’s cognitions and behavior is through ongoing exposure to a social partner’s 

health cognitions or behavior, described in the SCT as social modeling and vicarious experi-

ence (Bandura, 1977; Rothman et al., 2020). Second, social relationships can influence health 

behavior by providing descriptive social norm about how others behave and injunctive norm 

about which behaviors they approve and disapprove (Cialdini et al., 1991). Descriptive norm 

taps into the concept of vicarious experience in SCT and is not explicitly mentioned in the 

HAPA, whereas injunctive norm is represented with the social dimension of outcome expec-

tancies in the SCT and the HAPA. 

In addition, the two models include sociostructural barriers and resources, for example 

social network factors that support or impede a women’s engagement in healthy behaviors 

(Bandura, 1998; Schwarzer, 1992). Although not all of these are explicitly named in the SCT 

or the HAPA, social resources involve quantitative and structural aspects such as the number 

of close and extended social network partners, frequency of social contacts that can influence 

health behaviors, and a qualitative, functional aspect such as social exchange processes that 

encourage health-enhancing behaviors and discourage health-impeding behaviors (Schwarzer 

& Leppin, 1991). The following sections describe in more detail how social norms and social 

support may positively or negatively affect women’s behavior. 

Social norms 

Social norms, specifically descriptive and injunctive norm, and conforming to these 

are central to the development of personal identity and thus define whether a behavior is part 

of a woman’s self-identification (e.g. Bute & Jensen, 2010). In line with the theory of gender 
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and power, researchers of health behavior in low-income countries have often identified so-

cial norms as predictors of health behavior in women’s health (e.g. Bute & Jensen, 2010; 

Lowe et al., 2016; Yount, 2002). Particularly in low-resource contexts, women are often in-

fluenced by the practices and expectations of other women, for example female family mem-

bers, and may be criticized if they do not align with them (e.g. Bute & Jensen, 2010; Kumar 

et al., 2016; Mumtaz & Salway, 2007; Yount, 2002).  

Social support  

Social support is a functional and qualitative aspect of social relationships and can 

be defined as providing resources designed to enhance the recipient’s ability to cope with 

environmental requirement and in times of need (Schwarzer, 2004; Schwarzer & Leppin, 

1991). Social support can be divided into perceived support, the perception that social re-

sources are available when they are needed; received support, retrospective reports of actual 

support received; and provided support, retrospective partner reports on actual support pro-

vided (Schwarzer & Knoll, 2007). Social support can be general as well as specific to situa-

tions and behaviors (Tay et al., 2013). General social support, the perception that one is 

cared for, has been reported to enable an individual’s coping skills, health cognitions, health 

behaviors, and overall well-being (H.-H. Wang et al., 2003; Wills, 1991).  

For health behavior, behavior-specific support has been reported to be more predictive 

than general social support (Tay et al., 2013). Just like general social support, forms of be-

havior-specific social support can be emotional, such as encouraging women to behave 

healthily or making them feel valued when they do; informational, such as giving advice on 

how to behave healthily; and instrumental: providing practical assistance such as taking over 

caretaking tasks so that women can care for their health (Schwarzer & Knoll, 2007). Foster-

ing social support to promote women’s health has been suggested for decades (Raj & Plichta, 

1998; M. F. Young et al., 2019), and social support is among the behaviors most frequently 

targeted by change techniques in low- and middle-income countries (Cho et al., 2018; Good-

win et al., 2015; Michie et al., 2009).  

Benight and Bandura (2004) outlined an enabling effect of social support in which a 

supporting person equips the recipient with the personal resources to cultivate their ability 

and self-efficacy to select and construct environments that promote successful adaptation to 

challenging demands; this has been labeled the enabling hypothesis. In line with the enabling 

hypothesis, social support may influence women’s health behaviors by promoting their self-

efficacy to initiate health behavior and maintain it when difficulties arise (Benight & Ban-

dura, 2004; Chehreh et al., 2021; Schwarzer & Knoll, 2007). The enabling hypothesis has 
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been successfully applied to health behavior change in physical exercise, vaccine uptake, and 

illness management in the Global North (Banik et al., 2017; Ernsting et al., 2015; Rackow et 

al., 2015). Although only one of these studies experimentally manipulated social support 

(Rackow et al., 2015), social support interventions sometimes report increased self-efficacy 

among other outcomes (Vorderstrasse et al., 2016). The enabling hypothesis has also been ap-

plied and partly supported in a low-income setting, where increased social support was asso-

ciated with mothers’ higher self-efficacy in breastfeeding their newborns but not with in-

creased breastfeeding (McCarter-Spaulding & Gore, 2012).  

Finally, although social support often has positive effects on health behavior change, 

social support can also have negative consequences on a person’s self-efficacy and well-be-

ing: Social support may signal to the recipient that they are incapable of coping inde-

pendently with a stressful situation and that they are dependent on the provider’s help (Bolger 

et al., 2000). 

To summarize, health psychology theory provides promising determinants to under-

stand the influence of self-efficacy and social relationships on health behavior, which may be 

essential to understanding women’s health behavior in gender power relations (e.g. Allendorf, 

2007; Hirani, 2015; Kumar et al., 2016; Raman et al., 2014; Robinson et al., 2017). Nonethe-

less, whether these theories can fully address the structures of unequal gender power relations 

remains to be tested, for example by applying them to understanding and changing women’s 

health behaviors in low- and middle-income countries. 

4. The example of carrying heavy loads in Nepal  

One health-impeding behavior of particular relevance for women in low- and middle-

income countries is carrying heavy loads (e.g. Geere & Cortobius, 2017; Koyuncu et al., 

2021; Sorenson et al., 2011). When looking at the living conditions of households in low- and 

middle-income countries, the importance of carrying loads becomes quite evident. Many such 

households represent the 25% of households worldwide that collect water from sources off-

premises, that use wood as their primary source of energy, and that use agriculture as one of 

their primary sources of income (Dethier & Effenberger, 2012; Kojima, 2021; World Health 

Organization & UNICEF, 2017). These living conditions involve carrying heavy loads of wa-

ter, firewood, and agricultural items daily (Borah, 2015; K. Das et al., 2019; Earth & Sthapit, 

2002; Johnston et al., 2018; S. Shrestha et al., 2019). In countries and households with a tra-

ditional gender division of labor, ensuring the household’s water and food supply is often 

women’s responsibility (Earth & Sthapit, 2002; S. Shrestha et al., 2019). Lifting and carrying 
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heavy loads thus forms part of many women’s daily routine in low- and middle-income coun-

tries, including Nepal (see Figure 3).  

Figure 3 

The carrying of water (upper left), firewood (upper right), and grass (below) in Nepal 

    

 

 

 

 

 

 

 

 

 

Nepal is an example of particular relevance for examining women’s behavior in unequal 

gender power relations. The Gender Inequality Index (2022) indicates that only 69% equality 

in reproductive health, empowerment, and the labor market has been achieved in Nepal (World 

Economic Forum, 2022). Equality in health and survival is among the poorest dimensions of 

gender equality in Nepal: Only 57.7% of women can take decisions on their own health care 

(World Bank, 2022). Particularly in rural, hilly areas of Nepal, which are characterized by high 

male labor migration and agriculture as a main source of income, women carry heavy loads 

due to their high workload in productive and reproductive labor; this involves caretaking tasks 
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such as cooking which entail collecting firewood (Earth & Sthapit, 2002; Gurung et al., 2005; 

Halbrendt et al., 2014; Radl et al., 2012).  

4.1 The health risks of carrying heavy loads 

Carrying loads consumes time and energy and can thus limit gender equality in multiple 

domains, such as impeding women’s access to education and to paid labor. It also poses a 

particular risk to their mental and physical health (Curtis, 1986; K. Das et al., 2019). Frequent 

carrying of heavy loads exerts significant strain on women’s bodies and poses a risk of muscu-

loskeletal disorders and injuries, spontaneous abortion, and pelvic organ disorders (Geere et 

al., 2010; Geere, Bartram, et al., 2018; Walker & Gunasekera, 2011). Pelvic organ disorders 

include urinary incontinence, bowel dysfunction, and pelvic organ prolapse, in which female 

pelvic organs descend into or out of the vagina (Jelovsek et al., 2007). A particular risk of 

pelvic organ disorders arises from carrying heavy loads during pregnancy and postpartum (Dar-

shan, 2009; Earth & Sthapit, 2002; Koyuncu et al., 2021; MacDonald et al., 2013). On average, 

every fifth woman in low- and low-middle income countries is affected by pelvic organ disor-

ders (Walker & Gunasekera, 2011).  

Also in Nepal, at least 10% of women are affected by pelvic organ prolapse. What is 

alarming is that in Nepal, also women under 25 years of age are frequently affected by pelvic 

organ prolapse; in other regions, the condition is usually faced by women after menopause (B. 

Shrestha et al., 2015). The social consequences of pelvic organ disorders are substantial and 

present another risk to gender equality for Nepali women. These social consequences include 

physical and emotional isolation, inability to work, economic burden, and domestic violence 

(Darshan, 2009; Earth & Sthapit, 2002; Khadgi, Shrestha, & Shrestha, 2015). Due to the high 

prevalence of pelvic organ disorders in low- and middle-income countries and its severe psy-

chosocial consequences, the present research will focus on preventing the risks of carrying 

behavior in relation to pelvic floor health. 

4.2 Coping with the health risks of carrying heavy loads: pelvic-floor-protective carry-

ing 

Even though a couple of studies have raised awareness of the health risks entailed in 

carrying heavy loads, most of these studies have a structural perspective (Borah, 2015; K. Das 

et al., 2019; Geere & Cortobius, 2017; Johnston et al., 2018; S. Shrestha et al., 2019). Indeed, 

structural conditions, such as limited household water access make carrying loads largely una-

voidable for women in Nepal (e.g., Geere & Cortobius, 2017; S. Shrestha et al., 2019). How-

ever, scientific evidence from physiotherapy and gynecology suggests that respecting certain 
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protective carrying behaviors that reduce intra-abdominal pressure when carrying loads can 

support the pelvic floor and thus prevent risks of pelvic organ disorders (Hagins et al., 2004; 

Hoff Brækken et al., 2010; MacDonald et al., 2013; Miller, 2001; Sheng et al., 2022). These 

are henceforth referred to as pelvic-floor-protective carrying behaviors, or simply protective 

carrying behavior, and include various behavioral strategies. 

First, intra-abdominal pressure arising from carrying loads can be reduced by reducing 

the weight carried, in general, but especially during pregnancy and postpartum (Koyuncu et 

al., 2021; MacDonald et al., 2013; R. Sharma & Singh, 2012). During pregnancy, pelvic floor 

muscles are stretched beyond their capacity, resulting in weaker support of the connective tis-

sue in the pelvic floor area, which is why they are particularly vulnerable to health risks (Mac-

Donald et al., 2013; Van Geelen et al., 2018). After giving birth, reproductive organs require 6 

months to heal (Romano et al., 2010). International weight recommendations indicate a maxi-

mum of around 7 kg or the weight of the baby should be carried for the period of pregnancy 

and postpartum (American Academy of Pediatrics & American College of Obstetricians and 

Gynecologists, 2017; MacDonald et al., 2013). A recommendation for women who are not 

pregnant and carry regularly is to carry no more than around 10–15 kg (R. Sharma & Singh, 

2012). However, even if women are not able to meet these recommendations, any reduction in 

weight can reduce the risk for pelvic organ disorders (Koyuncu et al., 2021). 

The second promising strategy that can enable women to cope with high intra-ab-

dominal pressure is the contraction of pelvic floor muscles and exhaling breath while lifting; it 

is this that is referred to as pelvic-floor-protective lifting (Biswokarma, 2016; Bø, 2004; Hagins 

et al., 2004; Kawabata et al., 2010; Sarno & Hameed, 2018; Sheng et al., 2022). The moment 

of lifting imposes the highest intra-abdominal pressure within the carrying process and thus 

constitutes the highest risk for pelvic organ disorders (Hagins et al., 2004; MacDonald et al., 

2013). An intentional pelvic floor muscle co-contraction before and during an increase in intra-

abdominal pressure can buffer the risks of heavy lifting to the pelvic floor and is likely to 

stabilize the lumbar spine (Biswokarma, 2016; Bø, 2004; Hoff Brækken et al., 2010; Kawabata 

et al., 2010; Sarno & Hameed, 2018; Sheng et al., 2022; Yakıt Yeşilyurt et al., 2022). This co-

contraction is most effective when accompanied by exhaling breath because it enables a syn-

ergy between the pelvic and respiratory diaphragms (Hagins et al., 2004; Hsu et al., 2018; 

Sarno & Hameed, 2018).  
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4.3 Pelvic-floor-protective carrying behavior in Nepal 

However, some studies have reported that women in Nepal and other low-income coun-

tries do not seem to follow these pelvic-floor-protective carrying behaviors (Geere, Bartram, 

et al., 2018; R. Sharma & Singh, 2012). They lift from the ground and carry an average of 20 

kg, ranging up to 80 kg in containers or baskets filled with water, firewood, and other items, 

sometimes carrying them uphill (Biswokarma, 2016; Earth & Sthapit, 2002; Geere, Bartram, 

et al., 2018). One study indicates that 99 % of Nepali women in rural areas report having lifted 

and carried loads 12 hours per week or more at least once in their lifetimes, and 73% report 

carrying daily (Devkota et al., 2020). This practice is continued by many women during preg-

nancy and shortly after giving birth (Earth & Sthapit, 2002; Panter-Brick, 1989; Regmi, 2007). 

A retrospective study with patients with pelvic organ prolapse reported that 30% of them had 

returned to their physically demanding working routine as little as 14 days postpartum, 60% 

returned after 30 days (Marahatta & Shah, 2003). However, no research has been found to 

describe the techniques that Nepali women use during lifting, such as whether they usually co-

contract their pelvic floor or exhale when lifting. In general, research is lacking on whether 

some women find and use ways to engage in pelvic-floor-protective carrying behaviors and if 

they do, which psychosocial determinants motivate and enable them to do so.  

In the absence of research on psychosocial determinants of pelvic-floor-protective car-

rying behaviors, determinants of women’s health behavior in Nepal in general can be summa-

rized briefly. These have been identified mostly in qualitative studies. In line with the structures 

suggested by the theory of gender and power, psychosocial enablers and risk factors for 

women’s health behavior in Nepal include access to economic resources, health literacy, social 

norms, social support, and women’s autonomy and decision-making power within families 

(Allendorf, 2007; Earth & Sthapit, 2002; Edmonds et al., 2011; Gubhaju, 2009; Mullany, 2006; 

Radl et al., 2012; Sapkota et al., 2014; Simkhada et al., 2010; Smith-Estelle & Gruskin, 2003). 

Because Nepali women commonly live in joint households with their in-laws after marriage, 

besides their husbands, their mothers-in-law often hold key roles in household decision mak-

ing, including health (Allendorf, 2017; Mookerjee, 2019; Simkhada et al., 2010). This unequal 

household division of power disadvantaging younger women represents a key structure of the 

theory of gender and power (R. Connell, 1987; Wingood & DiClemente, 2000). Whether the 

psychosocial determinants and decision-making structures outlined also apply to pelvic-floor-

protective carrying behaviors remains to be tested with theory-based behavior change interven-

tions confirmed in experimental studies. 
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4.4 Promoting pelvic-floor-protective carrying behaviors 

Experimental studies that have investigated pelvic-floor-protective carrying behaviors 

only include one-time instructions and have focused solely on observational outcomes such 

as intra-abdominal pressure and pelvic floor descent during lifting (Biswokarma, 2016; 

Hagins et al., 2004; Hsu et al., 2018; Kawabata et al., 2010). They neither aimed to promote 

nor measured adoption of protective carrying behaviors as part of a behavior change interven-

tion. Previous studies have shown that women, including women in Nepal, are interested in 

and able to learn health behaviors as part of interventions to prevent and reduce pelvic floor 

disorders (Biswokarma, 2016; Caagbay et al., 2020; Shijagurumayum Acharya et al., 2020). 

One study developed educational flipcharts promoting pelvic-floor-health lifestyle advice that 

included protective carrying behaviors among recommendations for pelvic floor exercises, 

diet, and smoking cessation. These educational flipcharts were successful in promoting qual-

ity of life and pelvic-floor-muscle awareness and coordination in a small clinical population 

in rural Nepal (Caagbay et al., 2017, 2020).  

However, Caagbay et al.’s (2020) study is solely reliant on education and verbal in-

structions. In situations where gender power relations are particularly pronounced, women 

often have low effective and perceived control over health behavior, and informational inter-

ventions might not be the most effective approach to enabling health behavior (Greene & 

Murdock, 2013; Schüz et al., 2020; Wight et al., 2012; Wingood & DiClemente, 2000; World 

Health Organization, 2010). Health psychology theory proposes that interventions designed 

to tackle the key theory- and evidence-based determinants of behavior change, such as self-

efficacy, social norms, and social support should be more effective than providing infor-

mation alone (e.g. Arlinghaus & Johnston, 2018; Inauen et al., 2020; Keyserling et al., 2002). 

However, to the author’s best knowledge, no theory-based intervention studies have been 

published promoting women’s health in gender power relations, including pelvic-floor-pro-

tective carrying behaviors in Nepal.  

To summarize, carrying heavy loads is a very clear example how unequal gender power 

relations can shape women’s health behavior in the low-resource context of rural Nepal. How-

ever, the psychosocial determinants of women’s pelvic-floor-protective carrying behaviors 

have not been reported in any study, either in Nepal or in any other country. Investigating these 

is essential to design theory- and needs-based health behavior interventions that enable women 

to use pelvic-floor-protective carrying behaviors (Bartholomew & Mullen, 2011). There is a 

clear need to look at women’s pelvic-floor-protective carrying from a health psychology per-

spective. The next section therefore summarizes the research questions of this thesis. 
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5. Aims of this thesis  

The overall aim of this thesis is to understand and address women’s health behavior in 

unequal gender power relations with the example of carrying heavy loads in Nepal. To achieve 

this aim, this thesis will examine pelvic-floor-protective carrying behaviors in Nepal and de-

velop and test theoretical and methodological approaches to (1) understand women’s health 

behavior in gender power relations, (2) identify the role of an influential social partner in 

women’s health behavior in gender power relations and (3) change women’s health behavior 

in gender power relations.  

5.1 Understanding women’s health behavior in unequal gender power relations  

The first step towards developing approaches that consider gender power relations in 

women’s health behavior is to gain knowledge of a particular behavior (Bartholomew & Mul-

len, 2011). This involves describing the behavior and understanding its relevance to and in-

teractions with women’s everyday lives, such as its physical, psychological, and social conse-

quences. With the example of carrying heavy loads of water, Chapters II & III (1) describe 

the behavioral risk factors of carrying loads. Chapter II identifies (2) how this behavior is re-

lated to women’s psychosocial well-being under various environmental and health condi-

tions. The research questions are 

(1) What are the behavioral risk components of carrying loads in Nepal?  

(2) How is the behavior of carrying loads related to women’s psychosocial well-

being?  

The results of this investigation will help to objectify the behavior of carrying loads as 

a woman’s everyday, domestic work task in our study population. Identifying the relation be-

tween the behavior and psychosocial well-being and its moderation by environmental and 

health conditions may provide important information about its embedding in women’s life-

world and identify potential risk factors that are associated with this behavior.  

Chapter II provides detailed information on the relevance and impact of the behavior 

of carrying loads, and Chapter III aims at understanding the psychosocial determinants of 

women’s engagement in pelvic-floor-protective carrying behaviors. These psychosocial de-

terminants are determined with the HAPA. However, because the HAPA has not been ap-

plied to women’s health behavior in gender power relations or with carrying loads, women 

and family members’ perspectives on the behavior are assessed in qualitative interviews. This 

ensures that no unexpected insights are missed and cross-validates quantitative findings. 

These questions are of interest: 
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(3) What are the psychosocial determinants of the intention and behavior of pel-

vic-floor-protective carrying behavior? 

(4) How well does an established health psychology model predict women’s pel-

vic-floor-protective carrying behavior, and which adaptations are useful? 

The insights of research questions 3 and 4 help to understand the psychosocial deter-

minants of women’s health behavior in gender power relations. They also provide infor-

mation about the extent to which well-established health behavior models such as the HAPA 

are applicable to understanding women’s health behavior in gender power relations and po-

tentially provide context-specific adaptations and extensions. 

5.2 Identifying the role of an influential social partner on women’s health behavior in 

gender power relations 

To presume, the results presented in Chapter III indicate that family members exert 

strong social influences on women’s pelvic-floor-protective carrying behavior , with 

women’s mothers-in-law holding an important role in the family. This led us to investigate 

the interrelatedness of daughters- and mothers-in-law’s cognitions and behavior related to 

pelvic-floor-protective carrying in Chapter IV. An extended, dyadic version of the HAPA is 

used. The research questions are 

(5) Do daughters-in-law and their mothers-in-law correlate in their cognitions of 

and behavior in protective carrying? 

(6) How do daughters- and mothers-in-law’s cognitions relate to their own and 

their dyadic partner’s behavioral intentions and behavior beyond their own cogni-

tions? 

The results of this investigation deliver important information about the role of an in-

fluential social partners’ cognitions in women’s health behavior in unequal gender power re-

lations. They also help understand whether including a dyadic perspective can add to the un-

derstanding of women’s health behavior in gender power relations. 

5.3 Change women’s health behavior in gender power relations 

Chapters III and IV identify the most influential psychosocial determinants of 

women’s pelvic-floor-protective carrying behavior. These include social support and self-ef-

ficacy, two concepts that are also discussed as relevant to women’s health behavior in une-

qual gender power relations and to the enabling hypothesis (e.g., Benight & Bandura, 2004; 

Garrison-Desany et al., 2021; Rackow et al., 2015).  
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Thus, in Chapter V we use the example of pelvic-floor-protective carrying behavior to 

test whether the promotion of self-efficacy and social support can enable women’s health be-

havior in gender power relations. In addition, we investigate whether a potential intervention 

effect is explained by increased self-efficacy and social support. The research questions are 

(7) Can the promotion of self-efficacy or social support improve women’s pelvic-

floor-protective carrying behavior over only giving information? 

(8) Are the intervention effects of pelvic-floor-protective carrying behavior ex-

plained by increased self-efficacy (8a) or increased received social support (8b)? 

The results of this investigation provides evidence whether self-efficacy and social 

network factors such as social support are indeed the determinants that enable women to 

change their health behavior in gender power relations.  

In addition, Chapter IV aims to investigate whether the promotion of pelvic-floor-pro-

tective carrying behaviors can improve women’s pelvic floor health and psychosocial well-

being: 

(9) Can the promotion of pelvic-floor-protective carrying behavior improve 

women’s symptoms of pelvic organ disorders and psychosocial well-being? 

Insights from this research question help to identify whether the promotion of health 

behavior change can impact women’s health in gender power relations. 

6. Description of the studies 

Two studies were conducted to understand and address women’s health behavior in 

unequal gender power relations with the example of carrying heavy loads in Nepal. The first 

study was conducted from September to November 2019 and included three designs and sub-

samples (see under study designs). The second study was conducted from January to April 

2022, after the COVID-19 measures in Nepal were lifted. See Figure 4 for the overall time-

line and study designs. The following sections include the most important information about 

the studies conducted; for a detailed description please see Chapter II-V. 
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Figure 4 

Overview of studies and corresponding timeline 

 

Note. N = sample size, k = number of conditions and villages 

 

6.1 Study designs 

The first study was a mixed methods study that incorporated two surveys and one 

round of qualitative interviews: First, one large scale survey (N = 1001) was used to describe 

the physical burden of carrying loads and its correlation with women’s psychosocial well-be-

ing (Chapter II). Second, qualitative interviews with women and their husbands and in-laws 

were conducted and analyzed in addition to a subsample of the quantitative data that repre-

sented women that had been previously pregnant (N = 921) to understand psychosocial deter-

minants of avoiding to carry loads during pregnancy and postpartum (Chapter III). Third, a 

survey with dyadic design was conducted to add quantitative data on women’s mothers-in-

law whenever available. This resulted in N = 476 daughters- and mothers-in-law nested in 

238 dyads to investigate actor and partner cognitions related to avoiding carrying loads dur-

ing pregnancy and postpartum (Chapter IV). The second study was a pilot intervention study 

which was developed from the findings of the mixed-method study. This pilot intervention 

study applied a 3-arm parallel nonrandomized, controlled trial with N = 300 women and the 

social partners they selected, a person such as a husband or mother-in-law from the same or 

neighboring household that was available to provide support, and assessed the effect of self-

efficacy and social support promotion on women’s pelvic-floor-protective carrying behaviors 

(Chapter V). After a baseline assessment, the participants received an intervention according 

to the village of which they were resident: (1) self-efficacy (2) self-efficacy and social 
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support, or (3) information-only control. Intervention effects were assessed at 2-month fol-

low-up. 

6.2 Definition of pelvic-floor-protective carrying behavior  

It is to note that the chapters emphasize different types of pelvic-floor-protective car-

rying behaviors. In line with the interest and expertise of the project partners, the first study 

(Chapters II–IV) focus predominantly on carrying water. After identifying the similar risk 

posed by other loads, such as firewood (see Chapter III), the interventions referred to all 

types of load (Chapter V). Chapters III and IV focus on avoiding carrying loads, specifically 

water, during pregnancy and 3 months postpartum as a pelvic-floor-protective carrying be-

havior. Based on the findings of the first study and on consulting physiotherapy expertise and 

literature, the research team then decided to focus on the reduction of carried weight and pel-

vic-floor-protective lifting techniques as pelvic-floor-protective carrying behaviors in Chapter 

IV. To simplify the synthesis of the studies, all carrying behaviors are termed pelvic-floor-

protective carrying behavior or simply protective carrying. The terms “safe carrying behav-

ior” and “safe carrying practices” are used in Chapter III, but these refer to the same behavior 

as the more scientifically precise term. 

6.3 Ethical conduct 

All studies were conducted in strict compliance of the ethical guidelines of the Ameri-

can Psychological Association, the Declaration of Helsinki, and the ethics review guidelines 

of the Nepal Health Research Council, Nepal and University of Bern, Switzerland. All local 

government entities, community leaders, and managers of the local outreach health centers of 

Dhulikhel Hospital gave their approval prior to the surveys and interventions. Participants’ 

prior informed consent was obtained and confirmed with either their signature or thumbprint 

after local research assistants had given them simple, nonscientific written and verbal expla-

nations in the Nepali language. 

After the follow-up survey, participants of the nonrandomized controlled trial (Chap-

ter V) who lived in the village that had received the information-only control intervention 

were again visited by a health practitioner, who provided the most effective intervention to 

these women and their social partners. This was the self-efficacy and social support condi-

tion. 

6.4 Project partners 

The studies described in this thesis were planned, conducted, and analyzed with a 

broad range of interdisciplinary project partners from Nepal and Switzerland. The key local 
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collaborator was Dr. Akina Shrestha, who is now an Assistant Professor in public health at 

Dhulikhel Hospital, Kathmandu University. Dr. Shrestha, together with Regula Meierhofer 

(Eawag, the Swiss institute of Aquatic research), became aware of women’s burden carrying 

water as a neglected research topic in Nepal during their earlier research on water and health 

and planned, conducted, monitored, and analyzed the first study in collaboration with my su-

pervisor, Prof. Dr. Jennifer Inauen, and me. They were also involved in the second study, 

which was coordinated in collaboration with Aastha Kasaju, a local public health researcher. 

Dr. Anjana Dongol of the Gynecology and Obstetrics Department of Dhulikhel Hospital, 

Kathmandu University, trained the team to assess symptoms of pelvic floor disorders in the 

first study and Dr. Helena Luginbuehl of the Physiotherapy Department of Bern University of 

Applied Sciences was responsible for the development of pelvic-floor-protective lifting tech-

niques and the instructions for the second study and trained the team in these areas of exper-

tise. Furthermore, several other individuals assisted in the studies (see acknowledgement sec-

tions in Chapters II–V). Presentations about the studies were held at the local outreach health 

centers of Dhulikhel Hospital during the studies and discussed with local stakeholders, in-

cluding village leadership, community health volunteers, and women’s group’s leaders. 

6.5 Study sites 

The studies were conducted in Kavre and Sindhupalanchowk districts in Bagmati 

province, a typical low-income region in Nepal where women carry heavy loads daily (Satyal 

et al., 2003). Many women in these areas have or are at high risk of developing pelvic organ 

disorders (Khadgi, Shrestha, & Acharaya, 2015; Satyal et al., 2003). In 2017 and 2018, more 

than 14,600 women were screened for reproductive morbidity, and 23% (3374 women) were 

diagnosed with pelvic organ prolapse. (Department of Health Services, Ministry of Health 

and Population Nepal, 2019). The study sites were selected because they had outreach centers 

of Dhulikhel Hospital, where Dr. Shrestha is based. The mixed-methods study was conducted 

in five rural villages in these districts, all of which were accessible in off-road vehicles from 

Kathmandu in 3–6 hours. The pilot intervention study was conducted in three of these five 

villages, which were selected for the similarity of their control variables. Households in these 

areas have a mixture of water supply off and on premises, for example private taps in the 

house yard, shared taps in the neighborhood, or community taps. They lack paved roads, and 

only a very limited proportion of households own motorized vehicles that can be used to 

transport materials.  
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6.6 Participant selection  

Inclusion criteria for the first study were (1) adult women of reproductive age (2) who 

resided in the community permanently and (3) were involved in regular water carrying. 

Whenever the women had a mother-in-law available and willing to participate, she was also 

interviewed. The same criteria were applied for the qualitative interviews, and we targeted 

pregnant women, women with symptoms of pelvic organ prolapse, and their family members 

in accordance with a theoretical sampling strategy. Various subsamples were used for the 

analyses (see study design). For the second study, inclusion criteria for women who were (1) 

adult women of reproductive age (2) who resided in the community permanently, (3) were 

involved in regular carrying activities, and (4) had an adult social partner in the same or 

neighboring household who was available to support them. The women in both quantitative 

assessments were selected with the random route method (Hoffmeyer-Zlotnik, 2003). Re-

search teams started from the outreach health centers towards different points of the compass 

and selected every second or third household, depending on the number of households living 

in one “tol,” a separable section of a Nepali village.  

6.7 Data collection 

All quantitative questionnaires were completed in computer-assisted face-to-face in-

terviews in Nepali. The first study also assessed objective measurements of carried weight 

and walking distance and the second study included structural behavioral observations of how 

participants lifted a heavy container. These were also partly conducted in the first study, but 

the results are not presented in this thesis. In both studies, six or eight female Nepali research 

assistants collected the quantitative data in teams of two. The qualitative interviews of the 

second survey were conducted face-to-face in Nepali and were recorded, transcribed, and 

translated verbatim into English. Before each study, the research assistants received a 1-week 

training course on conducting psychological surveys, including the use of a unipolar Likert 

scale that was supported by a visual 5-dot scale (Harter et al., 2020) ash has been used with 

other populations with low rates of literacy (Ambuehl et al., 2021; Ambuehl & Inauen, 2022).  

6.8 Measurements  

Extended questionnaires were created to collect quantitative data . A large item pool 

was compiled from previous literature, theoretical frameworks, and questions related to daily 

carrying, and these were all systematically adapted with cultural-context-specific scale adap-

tation, translation and back-translation from English to Nepali, content validation with the 

team of researchers and health practitioners, and pretesting (Ambuehl & Inauen, 2022). The 
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qualitative assessment in the second survey used semistructured interviews with open ques-

tions to assess women’s daily routines and family members’ attitudes to carrying during preg-

nancy and postpartum. For example, questions such as “Could you tell us a bit more about 

your task of carrying water?” were used to explore the individual consequences of water car-

rying. Through nondirective follow-up questions, we encouraged participants to articulate 

reasons for their thought processes and behaviors. The quantitative questionnaire of the sec-

ond study was based on and adjusted to the findings of the first study.  
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Abstract 

Many women in low-income countries carry heavy loads of drinking water for their 

families in difficult terrain. This can adversely affect their health and well-being. The present 

study is the first to investigate the physical burden of water carrying and women’s psychoso-

cial well-being, and how this relationship is moderated by environmental and health condi-

tions. 

Trained local interviewers conducted interviews with 1001 women across five rural 

communities in Nepal. In addition, objective measurement was used to assess the weight car-

ried and distance from the water source. The physical burden of water carrying was calcu-

lated from weight, distance, and frequency of trips. Its association with psychosocial well-be-

ing was modeled using generalized estimating equations. Two additional models included the 

terrain and uterine prolapse as moderators.  

The physical burden of water carrying is directly related to higher emotional distress 

and reduced daily functioning. This correlation was exacerbated for women carrying in hilly 

versus flat terrain, and for those who had uterine prolapse.  

Our results underline the importance of adequate water access for women’s psychoso-

cial well-being, especially for vulnerable populations such as women with impaired health 

(e.g., uterine prolapse) or those living in hilly terrain. The results further highlight the inter-

connectedness of the Sustainable Development Goal (SDG) 6: water access, SDG 3: health 

and well-being, and SDG 5: gender equality. 

Keywords: gender inequalities in health; water access; psychosocial well-being; un-

paid work; low-income population 
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Introduction 

Water is needed in many areas of life, such as drinking water, food production, care of 

domestic animals, hygiene, cleaning, and waste disposal (UN Water, 2006). In 2017, 25% of 

the global population collected water from sources that are located off premises (World 

Health Organization & Unicef, 2019). Previous research on the health consequences of sub-

optimal water access has described adverse impacts of low water quality (Flanagan et al., 

2012; George et al., 2014), the transport of water (Geere et al., 2010; Geere, Bartram, et al., 

2018; Venkataramanan et al., 2020) water insecurity (Adams et al., 2020; Rosinger & Young, 

2020), and poor menstrual hygiene management (Ademas et al., 2020; P. Das et al., 2015). 

Traditionally, mostly women are responsible for collecting and providing water for 

their families and livestock (Geere & Cortobius, 2017; Sorenson et al., 2011). Particularly in 

water poor areas, the time required to retrieve water can pose barriers to other activities, such 

as education, paid work, and healthcare, which results in impairment of women‘s quality of 

life (Curtis, 1986). The responsibility of water collection can further pose a serious threat to 

women’s psychosocial well-being (Bisung & Elliott, 2017; S. Shrestha et al., 2018; Workman 

& Ureksoy, 2017). 

Psychosocial well-being is an integral part of health as defined by the World Health 

Organization (WHO) (International Health Conference, 2002) and represents a multidimen-

sional construct which incorporates emotional, social, and physical aspects (Eiroa-Orosa, 

2020). Adverse psychosocial well-being has been associated with water insecurity (Bisung & 

Elliott, 2017; S. Shrestha et al., 2018; Workman & Ureksoy, 2017), with findings implying 

that high water insecurity relates to increased emotional distress (Bisung & Elliott, 2017; 

Workman & Ureksoy, 2017) and lower quality of life (S. Shrestha et al., 2018). In addition, 

evidence from sub-Saharan Africa shows that the risk of sexual harassment and violence on 

the route to, or while queueing for, water can be a source of fear and stress (Bisung & Elliott, 

2017). The physical burden of carrying water may be an additional source of distress. How-

ever, studies on this are absent. 

Research on carrying heavy loads in general supports a potential relationship be-

tween water carrying and psychosocial well-being (Owoo & Lambon-Quayefio, 2021; Risal 

et al., 2016). Excessive occupational workload adversely affects a person’s emotional or 

physical energy and time available for other activities. This, in turn, is linked to increased 

psychosocial distress (Bakker & Costa, 2014; Bowling et al., 2015). 

Social and cultural norms created a gendered division of labor in many developing 

countries, with women being primarily responsible for unpaid domestic work (N. Rao, 2012). 
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Domestic work is substantial to the functioning of the household. However, women are often 

not being acknowledged for their work (N. Rao, 2012). Research suggests that a gendered di-

vision of housework is one of the factors that generally contributes to the differences between 

men and women in regard to adverse health effects, such as higher psychosocial distress for 

women (Bird, 1999). A study in Ghana also showed that strenuous domestic work had ad-

verse effects on women’s well-being (Owoo & Lambon-Quayefio, 2021). Moreover, a study 

in Nepal showed that anxiety and depression were more prevalent among people who carried 

heavy loads (Risal et al., 2016). In the context of water carrying, this could imply that high 

physical burden, due to frequently carrying heavy water containers, might relate to decreased 

psychosocial well-being. 

Past research investigating the consequences of water carrying largely focused on 

physical health effects and disability (Geere, Cortobius, et al., 2018). They neglected context-

specific conditions of water carrying that can pose an added risk to health (Venkataramanan 

et al., 2020). For example, when water containers are carried in challenging or uneven terrain, 

the risk of falling and injury is high (Sorenson et al., 2011; Venkataramanan et al., 2020). 

Hence, terrain could moderate the relationship between the physical burden of water carrying 

and psychosocial well-being. 

Another challenge is that frequent carrying of heavy water containers exerts signifi-

cant strain on women’s bodies (Geere et al., 2010). This can lead to disabilities such as mus-

culoskeletal disorders or uterine prolapse (Geere, Bartram, et al., 2018; Geere et al., 2010; 

Walker & Gunasekera, 2011). Uterine prolapse indicates that the uterus descends from its 

normal position into or out of the vagina (Walker & Gunasekera, 2011). Approximately 19% 

of women in low- and middle-income countries are affected by pelvic organ prolapse, which 

also includes uterine prolapse (Walker & Gunasekera, 2011). Uterine prolapse can severely 

affect women’s daily lives if they are unable to work, have difficulties standing up, walking 

or lifting heavy loads, and are subject to social stigmatization within families and communi-

ties (Radl et al., 2012; B. Shrestha, Onta, et al., 2014). Moreover, uterine prolapse is associ-

ated with increased emotional distress and lower quality of life (Ghetti et al., 2010; B. 

Shrestha, Onta, et al., 2014). Irrespective of their health condition, e.g., uterine prolapse, 

women in rural areas are expected to complete their assigned household tasks such as fetch-

ing water (Earth & Sthapit, 2002; Schaaf et al., 2008; B. Shrestha, Onta, et al., 2014). Not be-

ing able to complete this responsibility, or having difficulties in doing so, is likely to put an 

extra burden on women affected by uterine prolapse (Earth & Sthapit, 2002). 
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The present study 

In the present study, we investigate the psychosocial consequences of water carrying 

for women. Specifically, we investigate whether higher physical burden of water carrying re-

lates to lower psychosocial well-being, and whether terrain or having uterine prolapse moder-

ate this relationship. We study this at the example of Nepal. In 2017, only 26% of the popula-

tion in Nepal had access to an improved water source (World Health Organization & United 

Nations Children’s Fund, 2017). Due to the mountainous regions, women in rural Nepal have 

to walk on unpaved roads, often uphill while carrying water-filled containers (Komatsu et al., 

2019). At least 11% of women in the reproductive age in these areas have had uterine pro-

lapse (Meierhofer et al., 2022). Based on present literature, we hypothesize that: (1) high-ob-

jective physical burden is related to lower psychosocial well-being; (2) carrying water in hilly 

terrain strengthens the relationship between water carrying and psychosocial well-being, 

compared to carrying on a flat path; (3) having uterine prolapse strengthens the relationship 

between water carrying and psychosocial well-being. 

Materials and methods 

The present survey was conducted between September and November 2019 in five 

communities in the Kavre and Sindhupalanchowk district of Nepal. This is a typical rural 

low-income region with a mixture of water supply on and off premises, such as private taps 

in the court of houses, shared taps or surface water in neighborhoods, and community taps or 

surface water around villages. The study areas were selected because they included outreach 

centers of the Dhulikhel Hospital, our collaborator. Ethical clearance was given by the Ethi-

cal Review Committee of the Health Research Council Nepal [Reg No. 517/2019] and the 

Ethical Review Board of the University of Bern, Switzerland [2019-10-00003]. Study aims 

and procedure were explained to all participants in the local language. All participants pro-

vided written informed consent prior to the interview. Potential study participants who were 

unable to sign their names indicated consent with their thumbprint. 

Survey procedure and participants 

Leading to a total sample size of 1001 women, four trained local health scientists and 

four health practitioners selected approximately 200 women per community following the 

random route method (Hoffmeyer-Zlotnik, 2003). The data collectors started from a central 

point in an assigned area of the community and assessed if there was an eligible person living 

in the approached household who consented to participate. It was predetermined whether ei-

ther every second or third household in the community was approached, based on the total 
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number of households in the community (every second household for smaller communities, 

every three households for larger communities). The selection criteria for respondents tar-

geted adult women (from 16 years in Nepal) in reproductive age who permanently resided in 

the community, were involved in water carrying, and willingness to participate. If there was 

more than one woman within the household who met the selection criteria, the woman pre-

dominantly responsible for water carrying was interviewed. If no eligible person was availa-

ble in that household, the data collectors assessed if there was an eligible person willing to 

participate in the household that was skipped before selecting the current household. 

The survey consisted of a computer-assisted personal face-to-face interview and ob-

jective measurement of weight and distance. Health practitioners additionally carried out 

physical health examinations. When a participant indicated symptoms of uterine prolapse, a 

free screening at the local health center was performed, and if necessary, free treatment was 

offered. 

Measures 

The survey instruments were translated and back-translated from English to Nepali 

and pretested in one community not included in the analyses. Please consult Table 1 for sam-

ple items and descriptive statistics, and Table S1 in the supplementary material for all ques-

tionnaire items. 
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Table 1 

Sample items and descriptive statistics 

Note. N = 1001, M = Mean, SD = Standard deviation, f = frequency, f% = relative frequency. 

All continuous items were recoded to a range between 0 to 1; 1 n = 980, n = 21 missing; 2 n = 

996, n = 5 excluded (no regular carrying) 3 Outliers < 3 SD were adjusted to M + 3 SD 

(Tabachnick & Fidell, 1983). 

  

Concept Items M SD 

Objective physical burden   

Distance 1 Enter distance between household and water source (meters) 81.3 162.0 

Weight (kg, 

sum) 2,3 

Please indicate the number of different types of containers be-

ing carried: 30 L Gagri/Plastic bucket; 20 L Gagri/Plastic 

bucket; 10 L Gagri/Plastic bucket; 20 L Plastic bottle; 10 L 

Plastic bottle; 2–5 L Plastic bottle; others (in liters) 

19.4 9.7 

Trips per day How many trips do you conduct per day to your primary drink-

ing water source in rainy season? 
2.6 2.4 

Other loads 

carried 3, 

control varia-

ble 

Approximately how many kilogram on average do you carry 

per trip? 
32.6 14.8 

Psychosocial well-being   

Emotional dis-

tress (Young-

mann et al., 

2008) 

19 items (Cronbach’s Alpha = 0.81), e.g., Have you lost interest 

in things? 0 = no; 1 = yes (19 items) 
0.2 0.2 

Quality of life 

(World 

Health Or-

ganization, 

1998) 

12 items (Cronbach’s Alpha = 0.76), e.g., How would you rate 

your quality of life? 0 = very poor to 1 = very good  

0.7 0.1 

Daily func-

tioning (de 

Jong et al., 

2016) 

Please rate the severity by which water carrying reduces your 

daily functioning (1 = not at all to 0 = very much) 
0.8 0.3 

Moderators f f% 

Terrain  Do you have to walk uphill or downhill to carry the container 

filled with water from the primary water source back home? 
  

 uphill 159 16% 

 downhill 77 8% 

 uphill and downhill 42 4% 

 flat path 723 72% 

Uterine pro-

lapse 

Based on the examined symptoms, does the study participant 

have uterine prolapse? (% yes) 
113 11% 



Chapter II – Physical burden of carrying and psychosocial well-being 

 

 

34 

Physical burden 

An adapted version of the risk assessment for lifting and carrying suggested by 

SUVA, the Swiss National Accident Insurance Fund (SUVA, the Swiss National Accident 

Insurance Fund, 2019) was applied to calculate the objective physical burden of water carry-

ing. The adapted formula includes the following weighted risk variables: (weight + environ-

mental condition) × (carrying frequency × distance). 

We assessed weight for all water containers carried in one trip (verified with a scale) 

and distance from the house to the water source in meters. The distance was recorded with a 

GPS device (Garmin CSX 60). Frequency represents the self-reported number of trips a day. 

For the environmental condition, we decided to categorize all women to the second out of 

three SUVA risk categories which includes: “Stability restricted by uneven, soft ground”. The 

original formula presented by SUVA suggests also including body posture. As we wanted to 

focus on the burden of environmental factors only, we decided to exclude this variable for 

this analysis. Furthermore, we had many missings for this variable (n = 105). 

Missings for observed weight were replaced by the average of self-reported minimum 

and maximum weight carried per trip, as perceived by the best guess (Acock, 2005). Values 

were missing due to technical difficulties (no scale unit given by interviewer, n = 76) or be-

cause of missing information on carrying behavior due to current health conditions (n = 34). 

To avoid bias in the statistical models, prior to modeling, outliers in weight were adapted to 

M + 3 SD (55.8 kg) (Tabachnick & Fidell, 1983). Missings for distance (n = 21) were not re-

placed. These adaptions resulted in a sample size of n = 978, which is 98% of the overall 

sample and likely inconsequential for biases and loss of power (Graham, 2009). Physical bur-

den was thus used as a continuous variable with higher scores representing higher burden. 

Psychosocial well-being 

To assess psychosocial well-being we included measures of emotional distress 

(WHO’s SRQ-20, World Health Organization, 1998), quality of life (WHOQOL-12, Young-

mann et al., 2008) and one item on daily functioning (Functioning rating scale, de Jong et al., 

2016). Emotional distress (α = 0.81) consists of somatic, depressive/anxiety, and cogni-

tive/decreased energy symptoms (Harpham, 2003). Quality of life assesses the domains of 

physical, psychological, social, and environmental well-being (World Health Organization, 

1998). The goal to use all 26 items of the quality of life scale was deemed too onerous by the 

local partners. Some psychological items caused a feeling of redundancy because of overlap 

with the questions on emotional distress, which may annoy participants and limit overall data 

quality (Heath, 2017). Based on recommendations by the local research team and feedback 
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after the pretest, we selected the 12 items with the highest relevance in this context and small-

est overlap (α = 0.76). 

Data analysis 

To model the psychosocial consequences of water carrying, we performed generalized 

estimating equations (GEE), which accounted for the nested structure of the data (individuals 

nested in communities) (Liang & Zeger, 1986). We estimated three separate models for the 

outcome variables of emotional distress, quality of life, and daily functioning. We included 

the grand-mean centered physical burden as the predictor, which represents women’s physi-

cal burden as compared to the average physical burden (i.e., the typical woman’s burden). For 

the moderation analyses, we included terrain as three separate, dummy-coded variables (up-

hill, downhill, both uphill and downhill) and uterine prolapse in two additional GEE models. 

Carrying on a flat path and not having uterine prolapse were used as reference categories. We 

adjusted all models for socio-demographic measures (see Table 1), and whether women were 

currently pregnant or had delivered in the last three months. We adjusted for having uterine 

prolapse when not included as a moderator. We computed all analyses in IBM SPSS Statis-

tics 24 (IBM Corp., Armonk, N.Y., USA). Sample syntax in SPSS can be found in supporting 

information S3. 

Results 

All sociodemographic information on our sample can be found in Table 2. The aver-

age observed carrying distance was 81.3 m (SD = 162 m) with an average weight of 19.4 kg 

(SD = 9.7 kg) and 2.6 trips (SD = 2.4) per day. On average, women reported low-to-moderate 

emotional distress, moderate quality of life, and moderate-to-high daily functioning related to 

water carrying. As can be seen in Table S2 in the supporting information, GEEs without con-

sidering terrain or health indicated that women with higher physical burden of water carrying 

reported 16% greater emotional distress and 39% lower functioning in daily activities (B[SE] 

= 0.16[0.07]; p = 0.029; B[SE] = −0.39[0.09]; p < 0.001). The physical burden of water car-

rying was not related to quality of life. 
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Table 2 

Sociodemographic data 

Note. N = 1001, M = Mean, SD = Standard deviation, f = frequency, f% = relative frequency. 

Sociodemographic data were used as control variables in all analyses. 1 An index (0.0–1.0) 

was calculated using principle component analysis (Krishnan, 2010). 

 

 

Concept Items M SD 

Age  33.7 9.0 

Socioeco-

nomic status 
1 

 0.5 0.1 

 How much land does your family own? 56.1 75.0 

 How many rooms does your house have? 2.9 1.5 

 

Does anyone from your household own any of these items? 

Radio, TV, solar panel, mobile phone, bicycle, motor bike, 

car, fridge, watch (sum) 

3.3 1.3 

  f f% 

 What kind of fuel do you use MAINLY for cooking?   

 Wood (= 0) 629 63% 

 Gas (= 1) 372 37% 

 What is the average expenditure of your family per month?   

 Less than 2400 Nepali Rupees (~20 US$)            139 14% 

 2500 to 4800 Nepali Rupees (~40 US$)            104 10% 

 4900 to 9600 Nepali Rupees (~80 US$)            198 20% 

 9700 to 24,000 Nepali Rupees (~200 US$)            443 44% 

 >25,000 Nepali Rupees (~208 US$)   117 12% 

 Are you the owner of your house? (yes = 1) 980 98% 

Education Illiterate 180 18% 

 Informal education 262 26% 

 Pre-primary 51 5% 

 Primary passed 145 15% 

 Lower secondary passed 101 10% 

 Secondary 123 12% 

 Higher secondary and above 139 14% 

Currently 

pregnant 
1 = yes 41 4% 

Delivered in 

last 3 

months 

1 = yes 24 2% 

Ethnicity Brahmin 304 30% 

Tamang 304 30% 

Newar 60 6% 

Chhetri 59 6% 

Dalit 121 12% 

Rai and Limbu 139 13% 

Others 14 1% 
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Moderation by terrain 

There were multiple interaction effects for physical burden and terrain, see Table 3. 

The main effects in Table 3 indicate the terrain comparisons for women carrying water with 

average physical burden. Among those women, those carrying on a flat path showed no dif-

ferences in emotional distress or functioning related to physical burden compared to those 

carrying in hilly areas (see Table 3), although they showed 17% increased quality of life (p = 

0.029). Women carrying with average physical burden uphill reported only slightly lower 

quality of life (2%, p < 0.001) and daily functioning (5%, p < 0.001) compared to women 

walking on a flat path. Similarly, women carrying with average physical burden walking 

downhill reported 4% greater emotional distress (p < 0.001) and 9% lower functioning (p < 

0.001), compared to those carrying on a flat path. However, of the women carrying with 

above-average physical burden, those who carried uphill reported 33% greater emotional dis-

tress (p = 0.019) and 25% lower quality of life (p = 0.006) compared to those walking on a 

flat path (moderation effect). Women with above-average physical burden reported 16% 

lower quality of life (p = 0.001) but 64% higher functioning (p = 0.008) when carrying down-

hill compared to walking on a flat path. Women with above-average physical burden carrying 

both uphill and downhill reported 30% greater emotional distress (p = 0.017) compared to 

women walking on a flat path. 
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Table 3 

Generalized estimating equations of objective physical burden of carrying water and psychosocial well-being (emotional distress, quality of life, 

and daily functioning) and its moderation by the terrain 

 Emotional distress Quality of life Functioning in daily activities  

   95% CI    95% CI    95% CI  

 Estimate SE LL U L p Estimate SE LL U L p Estimate SE LL U L p 

Intercept  0.37 0.07 0.22 0.51 <0.001 0.60 0.03 0.54 0.66 <0.001 0.92 0.07 0.78 1.06 <0.001 

Physical burden (carrying on flat 

path 1) 
−0.01 0.04 −0.09 0.07 0.786 0.17 0.08 0.02 0.32 0.029 −0.33 0.17 −0.66 <0.01 0.053 

Carrying uphill  0.03 0.02 <0.01 0.07 0.052 −0.02 <0.01 −0.03 −0.01 <0.001 −0.05 0.01 −0.06 −0.04 <0.001 

Carrying downhill 0.04 0.01 0.03 0.05 <0.001 <0.01 0.01 −0.02 0.01 0.635 −0.09 0.02 −0.14 −0.04 <0.001 

Carrying uphill and downhill  0.01 0.02 −0.02 0.05 0.459 −0.02 0.01 −0.05 0.01 0.119 −0.10 0.04 −0.17 −0.03 0.003 

Physical burden *Carrying up-

hill  
0.33 0.14 0.06 0.61 0.019 −0.25 0.09 −0.43 −0.07 0.006 −0.22 0.17 −0.55 0.11 0.189 

Physical burden *Carrying 

downhill 
−0.08 0.10 −0.28 0.11 0.409 −0.16 0.05 −0.27 −0.06 0.001 0.64 0.24 0.17 1.11 0.008 

Physical burden *Carrying up-

hill and downhill  
0.30 0.13 0.06 0.55 0.017 <0.01 0.06 −0.11 0.12 0.980 −0.12 0.15 −0.43 0.18 0.428 

Age <0.01 <0.01 <0.01 <0.01 0.973 <0.01 <0.01 <0.01 <0.01 0.699 <0.01 <0.01 <0.01 <0.01 0.414 

Education 2 −0.01 <0.01 −0.02 <0.01 0.19 0.01 <0.01 0.01 0.02 <0.001 <0.01 <0.01 −0.01 0.01 0.728 

Socio-economic status 3 <0.01 <0.01 <0.01 <0.01 <0.001 0.10 0.03 0.05 0.15 <0.001 0.21 0.10 0.01 0.40 0.041 

Currently pregnant <0.01 0.02 −0.03 0.03 0.994 0.03 0.02 −0.01 0.07 0.120 −0.06 0.02 −0.10 −0.01 0.017 

Delivered in last 3 months 0.01 0.04 −0.07 0.09 0.830 <0.01 0.03 −0.07 0.06 0.888 <0.01 0.05 −0.09 0.10 0.951 

Other loads carried (in kg)  −0.01 0.02 −0.05 0.02 0.496 0.01 0.02 −0.03 0.05 0.510 0.01 0.10 −0.18 0.21 0.896 

Uterine prolapse 0.12 0.02 0.07 0.16 <0.001 −0.05 <0.01 −0.06 −0.05 <0.001 −0.06 0.01 −0.08 −0.03 <0.001 
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 Emotional distress Quality of life Functioning in daily activities  

   95% CI    95% CI    95% CI  

 Estimate SE LL U L p Estimate SE LL U L p Estimate SE LL U L p 

Ethnicity 4                

Brahmin 0.03 0.01 <0.01 0.05 0.057 −0.02 0.01 −0.04 0.01 0.145 −0.14 0.01 −0.16 −0.13 <0.001 

Tamang −0.03 0.01 −0.05 −0.01 0.001 −0.02 0.01 −0.04 −0.01 0.010 −0.16 0.01 −0.19 −0.13 <0.001 

Newar 0.02 0.01 −0.01 0.04 0.166 <0.01 0.01 −0.02 0.02 0.931 −0.14 0.03 −0.19 −0.09 <0.001 

Chhetri 0.02 0.02 −0.02 0.05 0.324 −0.01 0.02 −0.05 0.04 0.739 −0.16 0.06 −0.27 −0.05 0.003 

Dalit 0.07 0.02 0.02 0.11 0.008 −0.01 0.01 −0.02 <0.01 0.156 −0.08 0.02 −0.11 −0.04 <0.001 

Rai and Limbu −0.02 0.01 −0.04 <0.01 0.020 −0.01 0.01 −0.04 0.01 0.330 −0.06 0.01 −0.08 −0.03 <0.001 

Note. n = 978 (n = 21 distance missing, n = 2 information on uterine prolapse missing). Five communities. Estimate = Parameter Estimates. SE = 

Standard Error. CI = Confidence interval. Probability distribution: normal, link function: identity. All p-values are two-tailed. 1 Reference 

category. 2 Higher values refer to a higher level of education: 0 = Illiterate, 1 = Informal education, 2 = Pre-primary, 3 = Primary passed 4 = Lower 

secondary passed, 5 = Secondary, 6 = Higher secondary and above. 3 An index (0.0–1.0) was calculated using principle component analysis (Krish-

nan, 2010). 4 Reference category = other
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Moderation by uterine prolapse 

There were significant interactions of physical burden and uterine prolapse for emo-

tional distress and quality of life, but not for daily functioning, see Table 4. Women with 

uterine prolapse and average physical burden reported 11% greater emotional distress (p < 

0.001), 6% lower quality of life (p < 0.001), and 7% lower functioning in daily activities (p < 

0.001) compared to women without uterine prolapse. Women with uterine prolapse and 

above-average physical burden reported 19% more emotional distress (p = 0.028) and 14% 

higher quality of life (p < 0.001) compared to women without uterine prolapse. 
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Table 4 

Generalized estimating equations of objective physical burden of carrying water and psychosocial well-being and its moderation by uterine 

prolapse 

 Emotional distress Quality of life Functioning in daily activities 

   95% CI    95% CI    95% CI  

 Estimate SE LL UL p Estimate SE LL UL p Estimate SE LL UL p 

Intercept  0.39 0.07 0.25 0.53 <0.001 0.57 0.03 0.52 0.63 <0.001 0.85 0.08 0.68 1.01 <0.001 

Physical burden  

(without uterine 

prolapse 1) 

0.07 0.06 −0.06 0.19 0.293 0.04 0.06 −0.09 0.16 0.577 −0.42 0.11 −0.64 −0.20 <0.001 

Uterine prolapse  0.11 0.02 0.07 0.15 <0.001 −0.06 0.01 −0.07 −0.05 <0.001 −0.07 0.02 −0.11 −0.04 <0.001 

Physical burden 

*uterine prolapse  
0.19 0.09 0.02 0.36 0.028 0.14 0.04 0.06 0.22 <0.001 0.23 0.13 −0.03 0.49 0.077 

Note. n = 978 (n = 21 distance missing, n = 2 information on uterine prolapse missing). Five communities. Estimate = Parameter Estimates. SE = 

Standard Error. CI = Confidence interval. Probability distribution: normal, link function: identity. All p-values are two-tailed. 1 Reference 

category. These results were adjusted for the same sociodemographic variables as displayed in Table 3 but not reported in this table. 
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Discussion 

The present study indicates how the physical burden of water carrying relates to psy-

chosocial well-being. It highlights that context-specific factors may potentially exacerbate 

this relationship. In line with our hypotheses, our results indicated that hilly terrain and uter-

ine prolapse aggravate adverse psychosocial consequences of water carrying. 

The physical burden of water carrying is directly related to women’s higher emotional 

distress and reduced functioning in other daily activities besides water carrying. Due to its 

undeniable necessity, carrying water is an everyday work task (Ademas et al., 2020; P. Das et 

al., 2015; B. Shrestha, Onta, et al., 2014). Our results are in line with those from high-income 

populations that showed that high chronic physical burden in the working environment ad-

versely affects functioning and emotional distress (Owoo & Lambon-Quayefio, 2021; Risal et 

al., 2016), especially with challenging environmental demands and low resources (Alarcon, 

2011).  

Interestingly, quality of life was not related to the physical burden of water carrying. 

Quality of life represents a more general concept of well-being including physical, social, and 

environmental aspects (World Health Organization, 1998), whereas emotional distress 

measures the psychological state specifically (Harpham, 2003). The reason why physical bur-

den was not directly related to quality of life may be that many other individual and contex-

tual factors can influence quality of life (Ohkura et al., 2020; Q. Wang et al., 2014). 

Our moderation analyses indicated that the relationship between physical burden and 

psychosocial well-being depended on terrain and personal health. Even greater emotional dis-

tress was observed for women who carried heavy loads uphill, or uphill and downhill. While 

the physical burden of water carrying was not related to quality of life, a relation was ob-

served between the terrain and quality of life: lower quality of life occurs among those who 

carry uphill or downhill. Interestingly, higher functioning in daily activities was found for 

women carrying downhill. These findings align with previous studies that showed that certain 

terrains can put an added risk to physical health (Venkataramanan et al., 2020). Beyond pre-

vious results, our study showed that terrain also moderates the relationship between physical 

burden and psychosocial well-being. Future studies might explore whether further character-

istics of the physical environment (e.g., poor roads or weather conditions, Venkataramanan et 

al., 2020) or other contextual factors when retrieving water, such as violence, sexual assault, 

or dangerous animals, might increase the adverse impact of water carrying on psychological 

well-being (Bisung & Elliott, 2017; Sorenson et al., 2011). 
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Women with uterine prolapse reported lower psychosocial well-being which is con-

sistent with previous research (Ghetti et al., 2010; B. Shrestha, Onta, et al., 2014). More im-

portantly, consistent with our hypothesis, uterine prolapse acted as a moderator of the rela-

tionship between the physical burden of water carrying and psychosocial well-being. Physical 

burden related to greater emotional distress for women with uterine prolapse than those with-

out. Since families often depend on women’s ability to work in terms of providing water and 

food (Blackden & Wodon, 2006; Halbrendt et al., 2014; Radl et al., 2012), women may still 

need to collect water even if affected by uterine prolapse (Radl et al., 2012; Schaaf et al., 

2008). This responsibility possibly adds to the already great psychosocial burden of women 

with uterine prolapse (Earth & Sthapit, 2002). Considering that uterine prolapse is also a 

physical health consequence of frequent water carrying (Walker & Gunasekera, 2011), the 

fact that it additionally seems to exacerbate the emotional burden of water carrying is alarm-

ing. Due to the symptoms of uterine prolapse, such as difficulty and pain while walking and 

lifting, the work performance is not only reduced but also handicapped, which can relate to 

greater emotional distress (Radl et al., 2012; B. Shrestha, Onta, et al., 2014). 

Interestingly, for women with uterine prolapse, higher physical burden of water carry-

ing was related to higher quality of life. This result can be an indicator that women who are 

still able to perform a high physical workload despite suffering from uterine prolapse are 

likely to be less affected in other areas of life, e.g., economic activities and family life (Earth 

& Sthapit, 2002; Radl et al., 2012; Schaaf et al., 2008). This sublines that having access to a 

close water source is particularly relevant for vulnerable groups. Improvements in infrastruc-

ture can support women with uterine prolapse in completing their usual working routine to 

maintain their social and economic role, improve their quality of life, and reduce emotional 

distress. For future research, we suggest to also consider other prevalent health conditions, 

e.g., spinal axial compression, which is more prevalent in African countries due to head-car-

rying (Geere, Bartram, et al., 2018) as a moderator on how stressful women perceive the 

physical workload of water carrying. 

Strengths, limitations, and future directions 

The present study is the first to use observed physical variables related to water carry-

ing, e.g., weight and carrying distance, to study its relation to psychosocial well-being. As a 

limitation, we conducted the study shortly after a rainy season, which may have led to an un-

derestimation of carrying distances and physical burden as many women use farther sources 

during dry season (Meierhofer et al., 2022). Future studies should aim to observe water carry-

ing during both seasons. As a limitation in the measurement, we did not use all items of the 
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quality of life scale to prevent redundancy with questions on emotional distress. This variable 

may therefore not cover all aspects of quality of life. The cross-sectional nature of our data 

does not allow causal conclusions. Future randomized and controlled trials may investigate 

whether the reduction in physical burden can increase women’s psychosocial well-being. 

Conclusions 

Overall, the findings of the association between the physical burden of water carrying 

and psychosocial well-being bring a new perspective to health research related to water ac-

cess. They demonstrate not only the complexity, but also the multiple impacts in life that wa-

ter provision can have for women, and how this interacts with environmental and health fac-

tors. Our results underline the interconnectedness of the Sustainable Development Goal 

(SDG) 6: access to safe water, SDG 3: ensure healthy lives, and SDG 5: gender equality 

(United Nations, 2015). 

This study highlights the importance of adequate access to water for women to pre-

vent health impacts such as uterine prolapse and facilitate the quality of life of those already 

affected. Improvement in the water supply infrastructure, promotion of intermediary solutions 

such as carts, bicycles, and self-supply options (Mustafa et al., 2011), especially for women 

living in hilly areas, or interventions on behavioral changes, e.g. respecting a water load limit, 

can hopefully reduce the physical burden of water carrying (R. Sharma & Singh, 2012). 
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Abstract  

Daily carrying of heavy loads of domestic water, especially during pregnancy and 

postpartum, bears a threat to maternal health in low-income countries. Using an extended 

health action process approach (HAPA), we examined women's reasons for and psychosocial 

determinants of safe water-carrying during pregnancy and postpartum.  

In a mixed-methods study, trained local interviewers conducted 1001 quantitative in-

terviews with women of reproductive age (n = 921 analyzed) and 21 qualitative interviews 

with women of reproductive age, in-laws, and spouses in rural Nepal. We analyzed the quan-

titative data with generalized estimating equations to model the HAPA-based psychosocial 

determinants of avoiding water-carrying during pregnancy and postpartum. Subjective per-

spectives were investigated with thematic analysis.  

Outcome expectancies (B = 0.24), self-efficacy (B = 0.20), and injunctive norms (B = 

0.23) were significantly associated with the intention to avoid water-carrying. Self-efficacy 

(B = 0.36) and instrumental support (B = 0.05) are related to behavior (all p < 0.05). Women 

explained water-carrying during pregnancy by a lack of family support, a shift of health deci-

sion-making power to in-laws, and low behavioral control.  

Overall, the necessity of water, family decision making structures, and low support 

make it difficult for women to discontinue water-carrying. Additionally to infrastructural im-

provements, behavioral interventions may increase women's self-efficacy for safe water car-

rying (e.g. reducing weight) and social support. 

Keywords: Access to water, convergent mixed-methods design, health action process 

approach, low-income population, psychosocial determinants of health, women's health 
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Introduction 

The need for water poses an emotional and physical burden on women's daily work in 

low-income countries (Geere, Bartram, et al., 2018; R. Sharma & Singh, 2012). Water is 

needed for drinking, hygiene, and food preparation for household members and for livestock. 

It can involve lifting and carrying 20-kg water containers several times per day (Geere et al., 

2010). Many women in rural areas retain the responsibility for carrying water during their 

pregnancies (Regmi, 2007). Although reproductive organs require 6 months to heal postpar-

tum (Romano et al., 2010), Nepali women in rural areas return to their physically demanding 

working routine shortly after giving birth, as little as 7- to 30-day postpartum (Earth & 

Sthapit, 2002; Panter-Brick, 1989).  

Handling heavy items such as water containers during pregnancy and postpartum 

poses a range of risks for maternal and child health, including increased demands on the mus-

culoskeletal system, increased uterine contractility, threats to fetal growth, preterm delivery, 

spontaneous abortion, and uterine prolapse (Darshan, 2009; Earth & Sthapit, 2002; Juhl et al., 

2013; Koyuncu et al., 2021; MacDonald et al., 2013). The social consequences of prolapse 

are substantial and include physical and emotional isolation, low self-esteem, inability to 

work, lack of economic support, and domestic violence (Darshan, 2009; Gunasekera et al., 

2007). The United Nations Population Fund estimates that 10 per cent of women in Nepal 

suffer from uterine prolapse, and heavy lifting is one of the main causative factors (Gunasek-

era et al., 2007). Encouraging behaviors that prevent these physical health impacts and their 

psychosocial consequences might help to minimize adverse health outcomes and enhance 

women's quality of life. 

Safe water-carrying  

No international recommendations or specific guidelines are available for Nepal, but 

the American Institute for Occupational Safety and Health recommends weight limits for 

pregnant workers that can be acceptable to 90 per cent of healthy women and were designed 

as a guideline for employers (MacDonald et al., 2013; T. R. Waters et al., 2014). It recom-

mends maximum load of 15 kg in the first half of pregnancy and up to 11 kg in the second 

half with an ideal posture for repetitive lifting. These maximum weight recommendations can 

only be considered safe for an ideal lift: infrequent two-handed lifting of compact loads close 

to the body without twisting, stooping, or reaching up or forward. Because the ideal pose for 

lifting the object close to the body might be obstructed in the second half of pregnancy, a re-

duction to 7 kg may be considered. Additionally, objects should not be lifted from the 

ground. The recommended load is lower for specific work tasks and body conditions 
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(MacDonald et al., 2013), for instance, when carrying water during pregnancy in hilly areas 

such as Nepal. Regular bending of the waist as when lifting loads from below midshin (e.g. 

water containers from the ground) results in a three-times-higher risk of preterm labor and 

miscarriages (Bonzini et al., 2009). 

No evidence-based recommendations are available for the postpartum period, but 

guidelines (Howard County General Hospital & John Hopkins Medicine, n.d.; Oxford Uni-

versity Hospitals, 2016) suggest that no loads heavier than the baby should be carried until 6-

week postpartum and no “very heavy loads” (not further specified) should be carried until 3-

month postpartum.  

Many women in low-income countries do not meet these safe carrying strategies 

(Geere, Bartram, et al., 2018; R. Sharma & Singh, 2012). They are often required to carry 

water, firewood for cooking, grass and leaves for animal feed, and farm produce to the house 

and market. Depending on the circumstances, women may fetch 15 to 40 L of water in one 

trip (R. Sharma & Singh, 2012). In Nepal, the daily routine of lifting 20-kg water containers 

from the ground and sometimes carrying them uphill is continued by many women during 

pregnancy and shortly after giving birth (Earth & Sthapit, 2002; Geere, Bartram, et al., 2018). 

Explaining safe water-carrying practices during pregnancy and postpartum  

It is necessary to understand women's lifeworld and why they apply unsafe or safe 

carrying strategies. To date, only a small number of qualitative studies and no quantitative 

studies have sought to explain why women in general continue heavy work in the vulnerable 

periods of pregnancy and postpartum. These studies found that sociostructural factors that 

perpetuate unsafe working behavior during pregnancy and postpartum include economic dis-

advantages, social norms, and expectations about the division of labor within families and 

partners' lack of economic support or willingness to reduce their wives' workloads during 

pregnancy (Lowe et al., 2016; Mullany, 2006; Panter-Brick, 1989). In addition, individual 

psychological determinants may steer water-carrying practices. Literature on uterine prolapse 

indicates that one possible psychological factor may be insufficient perception of the risk of 

carrying heavy loads during pregnancy and postpartum (B. Shrestha, Onta, et al., 2014). 

Health behavior models such as the health action process approach (HAPA) may pro-

vide a more comprehensive understanding of the sociocognitive determinants of safe water-

carrying as a health behavior (Schwarzer, 2008). The HAPA model posits predictors that fa-

cilitate the formation of intention and the planning and realization of behavior such as safe 

water-carrying. Predictors leading to intention formation include risk perception, outcome ex-

pectancies such as beliefs about the consequences of safe water-carrying, and self-efficacy, 
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such as belief in the ability to perform safe water-carrying. Predictors of behavior include in-

tention, action planning, such as when, where, and how to safely carry water, and coping 

planning, which involves anticipating barriers and making alternative plans. Finally, the 

HAPA also foresees contextual barriers and resources such as social support that need to be 

considered for the performance of behavior. 

The HAPA model has proven applicable to a broad range of health behaviors, popula-

tions, and cultures, including the Global South (Renner et al., 2007; Zhang et al., 2019). In 

addition to the HAPA factors, researchers of health behavior in low-income countries have 

often identified social norms as predictors of health behavior (Harter et al., 2020; Reid et al., 

2010; Tumwebaze & Mosler, 2014). These include injunctive norms, which are conceptions 

of what significant others approve of, and descriptive norms, which are what significant oth-

ers do (Cialdini et al., 1991). Hence, social norms within Nepali families, predominantly the 

husband and the mother-in-law, and communities might predict women's workload during 

pregnancy and postpartum (Lowe et al., 2016; Mullany, 2006; Panter-Brick, 1989). Consider-

ing family members' perspectives on safe water-carrying might therefore provide insight not 

offered by former studies. 

The present study  

In summary, no studies have investigated the psychosocial determinants of safe water-

carrying practices during pregnancy and postpartum. The HAPA model's broad applicability 

indicates that it may provide a useful framework for predicting safe water-carrying. This 

study will be the first based in theory to test the psychosocial determinants of maternal work-

load in low- and middle-income settings. However, because the HAPA has not been applied 

in this setting, women and family members' perspectives should also be considered in qualita-

tive interviews so as not to miss unexpected insights and cross-validate quantitative findings. 

This mixed-methods study aims to explain the psychosocial factors of safe water-carrying 

during pregnancy and postpartum by addressing these two research questions. Quantitatively, 

what are the psychosocial determinants of the intention (I) and behavior (II) of safe water-

carrying? Qualitatively, how do women and their family members explain women's water-

carrying during and after pregnancy?  
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Methods 

This mixed-methods study was conducted in 2019, in five communities in the Kavre 

and Sindhupalanchowk districts of Nepal, which are in a typical rural low-income region with 

a mixture of at-house and off-plot water supplies such as water sources in yards and neigh-

borhoods and communal sources. 

We used a convergent mixed-methods design (Creswell, 2015) to investigate the rea-

sons for unsafe water-carrying in low-income Nepal, which referred specifically to water-car-

rying during pregnancy and postpartum. The narrative structure of qualitative data allows it to 

highlight women's and their family members' subjective perspectives without superimposing 

any theory. In contrast, the quantitative data allow a more generalizable theory-based test of 

psychosocial determinants of the intention and behavior to carry water safely. We paired the 

results to identify areas that converged and diverged across the two methodologies (Creswell, 

2015) and thus to arrive at strong conclusions about the psychosocial factors that can explain 

safe water-carrying during pregnancy and postpartum. All participants provided written in-

formed consent prior to their interviews. If during the interview a participant indicated symp-

toms of reproductive health problems, a free screening at the local health center was per-

formed, and if necessary, free treatment was offered. 

Quantitative methods  

Participants and procedures  

Eight female Nepali data collectors were trained to carry out a cross-sectional struc-

tured survey. They interviewed a random sample of approximately 200 women in each of 

five communities (N = 1001) using the random route method (Hoffmeyer-Zlotnik, 2003). The 

study areas were selected because each had an outreach center of Dhulikel Hospital. The data 

collectors presented themselves and the aim of the study when arriving at the house and 

started the interview when a woman in the household was willing to participate and met the 

selection criteria: being adult—from 16 years in Nepal—and of reproductive age, perma-

nently residing in the community, and being involved in water-carrying. When more than one 

woman met the criteria, the data collectors interviewed the woman predominantly responsible 

for water-carrying. 

As our main outcome focused on carrying behavior during pregnancy, we excluded 80 

women (8%) that had never been pregnant. This resulted in a sample size of n = 921 for all 

analyses. The survey was conducted in Nepali and supervised by the first and second authors. 

To ensure participants' privacy, they were interviewed inside the house in case other adults 

gathered outside the house. 
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Measures  

The interviews assessed details of carrying behavior, women's mental and physical 

health, social context, psychosocial determinants of water-carrying during and after preg-

nancy, and standard demographic measures. Please consult Table S1 in the supporting infor-

mation for all measures and individual items, descriptive statistics, and internal consistencies. 

Consult Table S3 for bivariate correlations. All survey instruments were translated and back-

translated from English to Nepali and adapted to the local context in close collaboration with 

our Nepali partners before and after a pretest. 

The target behavior of safe water-carrying was defined as avoiding carrying water 

during pregnancy and 3 months postpartum. This was assessed by a self-report behavior in-

dex that measured the water-carrying frequency in one typical week during pregnancy and 

one typical week at 3 months postpartum, referring to the previous pregnancy, for example, 

“How often in 1 week did you carry water in the 3 months after delivery?”,1= “every day” to 

5 = “no days”. The answer given was then reverse coded to represent avoidance. 

The survey instruments assessing psychosocial determinants of safe water-carrying 

were developed based on the theoretical framework of the HAPA model (Schwarzer, 2008) 

and social norms (Cialdini et al., 1991). They included risk perception, outcome expectan-

cies, self-efficacy, behavioral intention, instrumental support, action planning, coping plan-

ning, injunctive norm, and descriptive norm. Internal consistencies for the constructs were 

high, with Cronbach's alpha 0.83 < α < 0.91 except for the injunctive norm. At the first field 

site, the injunctive norm exhibited low internal consistency, but it achieved satisfactory con-

sistency when excluding this site (α = 0.72). As the results did not change when excluding the 

site from analyses, we reported the results for all sites. Unipolar 5-point Likert scales were 

used to assess psychological constructs. Data collectors used a visual scale of five dots of in-

creasing size to visualize answer categories, which ranged from “I do not at all agree” to “I 

agree very much” (Harter et al., 2020). 

Data analysis 

To model the psychosocial determinants of intentions and behavior of avoiding water-

carrying during pregnancy and postpartum, we performed two generalized estimating equa-

tions (GEE). GEE can estimate the parameters of a generalized linear model and serve as a 

flexible generalization of ordinary linear regression (Nelder & Wedderburn, 1972). The GEE 

accounted for the structure of the data, which was nested as households in communities 

(Liang & Zeger, 1986). We included the following predictors: risk perception, outcome ex-

pectancies, self-efficacy, injunctive norm, descriptive norm, and instrumental support, as 
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psychosocial determinants of intention (Model 1) and self-efficacy, injunctive norm, descrip-

tive norm, behavioral intention, instrumental support, action planning, and coping planning as 

psychosocial determinants of behavior (Model 2). Both models included the following con-

trol variables: age, socioeconomic status, historical pregnancy, living condition, ethnicity, ed-

ucation, and type of water source. We computed all analyses in IBM SPSS Statistics 24 (IBM 

Corp., Armonk, N.Y., USA). All variables and sample syntax can be found in the supporting 

information. 

Qualitative methods 

Participants  

To gain the best possible insights, we used theoretical sampling to understand all as-

pects of women carrying water during pregnancy and 3-months postpartum (Glaser, 1999). 

The initial approach was to interview women of reproductive age and women who had a 

daughter-in-law to include the perspectives of mothers-in-law. The initial plan was to inter-

view six women from different age groups in different areas in each of the five communities 

to cover a heterogeneous sample. After identifying some key concepts in a first round of in-

terviews, we specifically approached daughter–mother-in-law and wife–husband dyads to 

gain a deeper understanding of family decision-making and responsibility structures. This re-

sulted in a total of 44 transcripts.  

The final sample size for the qualitative analysis was then determined by data satura-

tion, which was reached after analyzing 21 interviews. This final sample included five daugh-

ter-mother-in-law dyads (n = 10), three wife–husband dyads (n = 6), one wife–mother-in-law 

husband triad (n = 3), and two single women (n = 2). The qualitative sample therefore in-

cluded 21 interviews. 

Data collection and measures  

The first author, the second author, and a Nepali public health graduate student con-

ducted the first half of the semistructured qualitative interviews together. After having as-

sisted in four interviews, a Swiss psychology master's student conducted the second half of 

the interviews with the Nepali graduate student. The Nepali researchers translated the inter-

view questions and responses simultaneously to the non-Nepali speaking researcher. All in-

terviewers engaged in constant reflective exchange to ensure sensitivity towards the inter-

viewees and themselves. The team audiorecorded the interviews. The second author tran-

scribed and translated them into English ad verbatim. 
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A sample guideline for the qualitative interviews can be found in Table S4 of the sup-

porting information. We used semistructured interviews to ask explicitly about women's daily 

routines and family members' behaviors and attitudes during pregnancy and postpartum, and 

we encouraged participants to articulate the reasons for their behavior and thinking with non-

directive follow-up questions. Further, we developed a narrative storytelling task that used 

two pictures illustrating a fictitious scenario of a woman with a newborn child, either carry-

ing water or not. On presenting the pictures, we asked open questions, such as “what kind of 

woman is she?”. We used this task to stimulate discussion about more implicit thoughts on 

the sociocultural norms, values, and expectations about this situation (find information on 

storytelling in Feldman et al., 2004). 

Data analysis  

For the qualitative analyses, we used a systematic, iterative approach of inductive rea-

soning, by which a theory forms from the data (Charmaz & Henwood, 2017). To ensure com-

parability with the quantitative data, the analysis focus was set on women in reproductive 

age. Additional information was gained by analyzing the transcripts of family members. 

Transcripts were analyzed until theoretical saturation was reached and no additional insight 

or new codes were found. We conducted a bottom-up thematic analysis (Braun & Clarke, 

2006), which includes familiarization with all transcripts, generation of initial codes, search 

for themes, review of themes, definition and naming of themes, and writing up the themes an-

alyzed. The first author first read all transcripts, familiarizing herself with the data, and writ-

ing down initial codes. She then searched for themes that represented some level of patterned 

response or meaning within the data set in relation to the research question. These themes and 

assigned codes and quotations were reviewed and discussed with the last author and the sec-

ond author separately in order to validate them. The first author then identified relationships 

between themes, and combined them to larger themes wherever necessary. All authors then 

reviewed the themes and relationships again until they reached consensus. In order to validate 

the results, the first author examined all transcripts a second time, looking for contradictory 

evidence, also termed deviant cases (C. Anderson, 2010). The first author then wrote up the 

analyzed themes, including the most representative quotation in order to provide evidence to 

the reader. Then, the coauthors reviewed a first report of the results and discussed feedback in 

light of the research questions and the reliability of the findings. 



Chapter III - Understanding protective carrying behavior  

 

 

55 

Results 

Quantitative results  

The women interviewed were around 35 years old (SD = 9 years), half of them (45%) 

had an average monthly household income of 9600 NPR or less (≈80 US$), 89 per cent re-

ceived less than 24,000 NPR (≈200 US$), and half (53%) of them did not pass primary 

school. The average number of pregnancies per interviewee was 2.9 (SD = 1.6). All other 

sample characteristics can be found in Table S2 of the supporting information. 

Safe water-carrying (avoiding carrying during previous pregnancy and postpartum) 

(M = 0.40, SD = 0.38) and intention of avoiding carrying (M = 0.63, SD = 0.29) was around 

the midscale. The mean weight carried by nonpregnant women was 20 kg (SD = 10 kg) per 

trip; women currently pregnant or postpartum (n = 65) carried 18 kg (SD = 11 kg). Some 55 

per cent and 51 per cent of women reported carrying smaller quantities of water during preg-

nancy or postpartum respectively. Women also reported carrying other heavy loads (M = 36 

kg, SD = 12 kg), 65 per cent of them daily. On average, women reported high risk perception 

(M = 0.70, SD = 0.33) and outcome expectancies (M = 0.78, SD = 0.25) and low-to-moderate 

self-efficacy (M = 0.42, SD = 0.34) and injunctive norms (M = 0.56, SD = 0.25) for avoiding 

water-carrying during pregnancy and postpartum. Most women (89%) received instrumental 

support in carrying water (see all descriptive statistics in supporting information Table S1). 

As shown in Table 5, the higher the self-efficacy, the more positive were the outcome 

expectancies and the more favorable the injunctive norm to avoid water-carrying, the higher 

was the intention of doing so. 
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Table 5 

Generalized estimating equations of psychosocial determinants of intention and behavior to 

avoid water carrying during pregnancy and postpartum 

 
Behavioral intention for safe water-

carrying 

Safe water-carrying behavior 

   95% CI    95% CI  

Parameter Estimate SE LL U L p Estimate SE LL U L p 

Intercept  0.21 0.08 0.05 0.37 0.011 -0.09 0.10 -0.29 0.10 0.341 

Risk perception 0.06 0.03 < 0.01 0.12 0.052 - - - - - 

Outcome 

expectancies  

0.24 0.06 0.13 0.34 < 0.001 - - - - - 

Self-efficacy 0.20 0.06 0.08 0.31 0.001 0.36 0.05 0.25 0.46 < 0.001 

Injunctive norm  0.23 0.10 0.04 0.43 0.019 0.09 0.05 < 0.01 0.18 0.056 

Descriptive norm 0.02 0.04 -0.05 0.09 0.666 0.04 0.05 -0.05 0.13 0.388 

Behavioral 

intention 

- - - - - 0.20 0.06 0.09 0.31 < 0.001 

Instrumental 

support  

0.05 0.03 -0.02 0.11 0.160 0.05 0.02 0.01 0.10 0.031 

Action planning - - - - - -0.02 0.04 -0.09 0.05 0.627 

Coping planning - - - - - 0.02 0.03 -0.04 0.07 0.575 

Age < 0.01 < 0.01 < 0.01 < 0.01 0.047 < 0.01 < 0.01 -0.01 < 0.01 0.224 

Socioeconomic 

status 

< 0.01 < 0.01 < 0.01 < 0.01 0.056 < 0.01 < 0.01 < 0.01 < 0.01 < 0.001 

Living without 

husband 

-0.01 0.02 -0.04 0.03 0.719 0.03 0.01 < 0.01 0.05 0.044 

Currently pregnant1 0.03 0.03 -0.03 0.08 0.323 -0.02 0.03 -0.08 0.03 0.421 

Currently 

delivered2 

-0.01 0.02 -0.05 0.03 0.663 -0.03 0.04 -0.10 0.04 0.436 

Education < 0.01 < 0.01 -0.01 0.01 0.459 0.01 0.01 -0.01 0.02 0.238 

Ethnicity3           

Brahmin -0.02 0.01 -0.05 0.01 0.150 0.11 0.06 -0.01 0.22 0.072 

Tamang -0.04 0.03 -0.08 0.01 0.167 0.09 0.05 < 0.01 0.17 0.059 

Newar -0.04 0.03 -0.10 0.03 0.305 0.10 0.03 0.04 0.17 0.002 

Chhetri 0.06 0.03 0.01 0.11 0.017 0.09 0.07 -0.04 0.22 0.156 

Dalit -0.01 0.01 -0.04 0.02 0.397 0.05 0.05 -0.05 0.15 0.323 

Rai and Limbu -0.02 0.03 -0.07 0.04 0.546 0.12 0.05 0.02 0.23 0.016 

Water source4           

Household tap  -0.03 0.03 -0.09 0.03 0.357 0.01 0.06 -0.10 0.13 0.832 

Shared tap  -0.05 0.03 -0.12 0.02 0.150 -0.02 0.04 -0.10 0.07 0.716 

Community tap -0.04 0.02 -0.08 < 0.01 0.046 -0.02 0.04 -0.11 0.06 0.592 

Note. N= 921. 5 communities. Estimate = Parameter Estimates. SE = Standard Error. CI = 

Confidence interval. Probability distribution: normal, link function: identity. All p-

values are two-tailed. All variables were recoded to a range between 0 to 1. 1 Are you cur-

rently pregnant? 2 Have you delivered in the last 3 months? 3Reference = other, 4Reference 

= Source further than village. 
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For behavior, the analyses showed that higher self-efficacy and intention and more in-

strumental support from any family member were associated with less frequent water-carry-

ing during pregnancy and postpartum.  

Qualitative results 

The analyzed interviews included 12 women (M = 33 years, monthly expenses M = 

20,791 NPR [≈ 173US$], 50% no primary education), 4 husbands (M = 50 years, monthly ex-

penses M = 21,705 NPR [≈ 180 US$], 50% no primary education), and 5 mothers-in-law (M 

= 57 years, monthly expenses M = 9900 NPR [≈ 82US$], 100% no primary education). Fur-

ther sample characteristics can be found in Table S5 of the supporting information. The per-

spectives of women and their family members on women's behavior and its reasons con-

verged. Therefore, we present the quotation that best illustrates each of the themes below. 

More quotations for each theme and additional subthemes can be found in supporting infor-

mation Table S6.  

Carrying behavior during pregnancy and postpartum  

All the women interviewed indicated moderate to high risk behavior during their 

pregnancy and/or 3 months postpartum (see Table S5). Some women carried during preg-

nancy but not postpartum. Some carried throughout the whole period of pregnancy; some car-

ried only until a certain month. In addition to water, women carried other heavy loads for ag-

ricultural purpose: “When doing fieldwork, we have to carry crops, corn, and fertilizers. And 

we also carry other loads like grass and firewood. We have to carry.” 5_daughterinlaw: 27. 

Further, it became apparent that whether they carried water or not depended on women's 

physical ability. In cases of sickness, they would not carry. But as long as they were able to, 

women carried water during pregnancy and postpartum: “I do whatever I can, and what I 

can't do I don't do. I'm not able to carry loads anymore, so my body does not feel weak.” 

1_woman: 31. In cases of pregnancy- or delivery-related difficulties, they did not carry water: 

“Even though I like carrying water, I can't at the moment [Note. respondent is pregnant]. ... If 

I could do it, I would have felt nice. Now I need to tell others. If I could, I would have 

brought the water myself.” 2_woman: 98. 

High risk perception but low personal vulnerability  

The perception of the risks of water-carrying in general and water-carrying during 

pregnancy and postpartum was high in most family members. Risks mentioned included pain, 

burden to mental health, complications during pregnancy, and concerns about child health 

and uterine prolapse: “It's risky. They may get uterine prolapse, bleeding, headache, and back 
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pain. The effects are not known when she carries, but later it may cause health hazards” 

(6_husband: 91).  

Some women considered themselves less vulnerable to developing uterine prolapse 

due to their good health condition or past experience: “I have three babies. I don't know, 

nothing happened. We also carried gagris [water containers], used to work a lot, nothing hap-

pened to us” (3_woman: 178). 

Negative and positive outcome expectancies for the avoidance of carrying during preg-

nancy and postpartum  

Both negative and positive outcome expectancies were mentioned. The advantages of 

not carrying during pregnancy and postpartum mentioned were the prevention of adverse 

health effects, uterine prolapse specifically, and bearing a healthy child. Two women men-

tioned this: “We can be protected from diseases during pregnancy if we don't have to carry 

loads” (12_daughter: 185); “We shouldn't work if we want our uteruses to be safe. We 

shouldn't carry heavy loads. During pregnancy too, we shouldn't work a lot these days” 

(1_woman: 285). 

Advantages of carrying during pregnancy and postpartum mentioned included the 

need to provide food and water and the belief that carrying is convenient for women's and 

children's health and would facilitate the delivery:  

It's said that the more I work, the more my health will be good and my baby will be ener-

getic. So, when you're pregnant, if you don't work then you'll have problems during the de-

livery. So, if I work, then I'll have an easy delivery. The more I work, the easier it will be 

for my body. (3_woman: 174). 

Other women indicated that they carried because of favorable affective attitudes: “Ac-

tually, it's not obligatory [to carry in this period], but I like to do that. My heart doesn't allow 

me to stay and do nothing. I'm carrying out of choice” (2_woman: 223–241). Some women 

reported feeling “bad” or “odd” when not able to perform the behavior: “It was hard [to carry 

during pregnancy], but I felt rather odd not carrying water while living here” (8_daughterin-

law: 101).  

Some women reported a low response efficacy of avoiding carrying: “In some cases, 

even if women do nothing. then there is uterus prolapse” (7_daughterinlaw: 220).  

Belief in karma  

Finally, the belief in karma that good people deserve well was also given as a reason 

for carrying water during pregnancy, mostly in the picture task: “She [carrying woman] is a 

blessed woman. It can be understood just by looking who is blessed and who has bad family” 
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(13_motherinlaw: 297). “She might be blaming her luck and karma” (11_daughterinlaw: 

121). 

Lack of options and necessity of carrying water  

A lack of options was mentioned, associated with necessity: “Without water there's no 

food. So we decided [that] after delivery she carried water after 10-15 days. What can be 

done? We needed water” (6_husband: 75–81). Obligation was also mentioned: “Even though 

we feel it to be difficult, we need to [carry water]. We have no option” (1_woman: 229).  

The availability of household taps and vehicles was mentioned as one reason why 

women carried loads during pregnancy and postpartum or not (Table S6). However, house-

hold taps were not always reliable and not all water was carried from there. Some families 

needed to switch to other sources during the dry season; one husband said: “Six months [in 

dry season], we have to carry water from a well rather far away” (12_husband: 21). 

Social influence and decision-making  

Family members and their attitudes were frequently mentioned as contributing to 

women's water-carrying during pregnancy and postpartum. When getting married, women 

might be expected to work in their in-laws house: “When I was 15 years old, I got married 

and then started lifting heavy loads” (1_woman: 71); “Daughters-in-law do household work, 

agricultural work and take care of the cattle,[...]. I expect them to help more, take care of the 

cattle, cook food, cut grass, and collect firewood” (5_motherinlaw: 59–61). 

Injunctive norms were also mentioned. Avoiding work was disapproved, for instance, 

when women did not assume their familial responsibility to bring water: “She [mother-in-

law] didn't say much to me, but she was angry when I didn't work. ... They [family members] 

sometimes behave rudely, saying that I'm taking rest [postpartum] while they have to work” 

(11_daughterinlaw: 173–181). Conversely, other women mentioned that family members ap-

proved of their avoiding carrying during pregnancy and postpartum: “Others also said that we 

should rest two months, so I did.” 10_daugtherinlaw: 170, or that they were without any ex-

pectations: “She [mother-in-law] is happy with whatever I do. She is happy with me” 

(5_daughterinlaw: 79).  

In the picture task, some women expressed approval and admiration of the women 

who carried postpartum for fulfilling their responsibilities in this period: “I think she [carry-

ing woman] is brave and daring” (11_daughterinlaw: 111). “She [carrying woman] must be a 

very good woman. At the time when she has to rest ... she is carrying water” (9_wife: 109).  

Some women reported that their in-laws or husbands told them what to do or not to 

do: “If things are like that [that I am pregnant] then they [in-laws] need to agree [not to 
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carry]. Sometimes if they don't agree, then I need to work. That's it. Mostly, they agree” 

(1_woman: 257). One husband said: “We didn't let her carry heavy loads, loads from far 

away; we didn't let her carry water or firewood. We only let her do easy work”(12_husband: 

122).  

Descriptive norms about carrying during pregnancy and postpartum were mentioned 

by all family members: “In the villages, we carry even when we're pregnant” (8_daughterin-

law: 87). On the other hand, descriptive norms about avoiding carrying were mentioned in the 

picture task: “People don't work for one month when they are in the postpartum phase” 

(14_woman: 130). 

Social support as a resource for avoiding water-carrying  

Women received instrumental, informational, and emotional support from their social 

environment. Instrumental support was mostly provided by and expected from family mem-

bers: “[After delivery] my husband and father-in-law helped [to carry water]. ... After I gave 

birth and was bleeding for some time, my sister's daughters helped me a lot” (12_wife: 167–

173). This support was described as reciprocal within families: “When I'm unable, then my 

mother-in-law takes care, and when she's unable, I help out. It's just natural” (5_daughterin-

law: 43). In turn, help with water-carrying from people outside the family was not common: 

“No, no one [other villagers] brings water for us, and we don't have to help others” (6_wife: 

97).  

However, support from family members was not always consistent or was insufficient 

for women to rest completely during pregnancy and postpartum (Table S6). For example, one 

woman said: “He [the husband] has to go to work, and there's nobody who works in the 

home, so I need to do it. Sometimes if the gagri [water container] is big, then he (husband) 

helps; the smaller one I need to bring myself” (3_woman: 73). One woman said that her hus-

band did not help at all: “He doesn't work at all and doesn't do any chores; I have to do it all 

myself”(8_motherinlaw: 83).  

Family members gave informational support to the woman with advice about how to 

behave during pregnancy and postpartum and in case of sickness “Everyone in the family 

helped and supported her [my wife, when she was pregnant]. They gave her advice about 

childbirth” (11_fatherinlaw: 125); “He [my husband] will say not to carry heavy loads, exer-

cise, eat nutritious food; he says things like that” (2_woman: 297). Additionally, people out-

side the family might give informational support, for instance about health risks: “I would tell 

[other women] not to carry too much load” (10_motherinlaw: 170). 



Chapter III - Understanding protective carrying behavior  

 

 

61 

Finally, women reported receiving emotional support during pregnancy and postpar-

tum from friends, neighbors, and their biological mother (see additional quotations in Table 

S6): “I had a buffalo, and goats, even though my child was very small. During that time 

[postpartum] the mother-in -law and father-in -aw never helped. They really made my life 

difficult. But other friends were sympathetic to me and [...] the kids. They used to say ‘you 

faced lots of problems, your mother-in-law could take care of your children’” (8_motherin-

law: 160).  

Making plans and overcoming barriers  

There were strategies for carrying less weight with smaller vessels and making fewer 

trips during pregnancy and postpartum: “[During pregnancy I carried] a little less but three 

times a day” (5_daughterinlaw: 138–139); “I told her [daughter in law] to do less work. She 

brought water one or two times per day [during pregnancy]. [On normal days she carried] 

five or six times a day” (5_motherinlaw: 135–137). In contrast to this, other women men-

tioned that they carried the same quantity at the same frequency. Regardless of pregnancy, 

several strategies were mentioned as safe carrying techniques (see quotations in Table S6): 

body postures, using helping tools, and reducing loads, for instance, by using a small water 

container of 10 L rather than the usual size of 20 L. 

Women mentioned difficulties that may arise and plans to overcome these. If other 

people told them to carry water, one strategy mentioned was not listening to others. If no one 

helped to carry, they might also ask for help or pay someone: “If no family members will 

[help postpartum], then I can use money and make people help me by paying them. I can pay 

people to carry water, grass and other loads” (11_daughterinlaw: 193). Additionally, struc-

tural improvement was mentioned as a strategy for reducing carrying: “They can use pipes to 

bring water inside and use sacks and busses to bring loads instead of carrying [during preg-

nancy and postpartum]” (10_daugtherinlaw: 225). 
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Discussion 

Combining a theory-based approach with women's and their family members' subjec-

tive experiences, this mixed-methods study provided convergent evidence of the determinants 

of safe water-carrying practices in a low-income setting. Consistent with previous research, 

we found that at least half of the women in rural areas of Nepal engaged in high-risk behavior 

by carrying water and other heavy loads during pregnancy and postpartum (Earth & Sthapit, 

2002; Geere, Bartram, et al., 2018). As indicated by GEE, outcome expectancies, self-effi-

cacy, and injunctive norms were associated with the intention to use safe water-carrying strat-

egies. In turn, behavioral intention, self-efficacy, and instrumental social support were associ-

ated with safe water-carrying behavior. The qualitative findings corroborate these psychoso-

cial factors and supplement them by in-depth insights into how women explain their water-

carrying practices. Figure 5 shows a summary of the determinants of safe water-carrying 

identified by quantitative and qualitative findings.  
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Note. The quantitative findings on the theory-based predictors are dark-gray colored. Black arrows indicate significant associations, and signs indicate their directions 

with safe water-carrying derived from generalized estimating equations. The themes found in the qualitative analysis are represented by light-gray squares. Gray arrows 

and signs indicate causal relationships assumed based on the qualitative findings.

Figure 5 

Summary of the quantitative and qualitative results indicating psychosocial determinants of safe water-carrying 
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Women's motivation to engage in safe water-carrying  

Even though respondents associated a large range of different health risks with water-

carrying, our results indicate that knowledge of these risks does not keep women from carry-

ing water during pregnancy and postpartum. This converges with evidence from meta-anal-

yses that risk perception is the weakest predictor of health behavior (e.g. Zhang et al., 2019). 

Underestimating personal risk because of good health condition or previously escaping the 

consequences of risky behavior is a possible reason identified in our study. This optimism 

bias is a common phenomenon in social psychology and has also been documented for other 

water-related health risks, such as arsenic (Flanagan et al., 2015). 

Going beyond the outcome expectancies of safe water-carrying assessed in the quanti-

tative analysis, the qualitative data yielded the insight that women also expected positive out-

comes for carrying during pregnancy and postpartum, such as a stronger body, an easier de-

livery, and positive feelings associated with water-carrying. This is in line with previous re-

search indicating that affective attitudes are important predictors of health behavior and can 

have independent and more powerful effects on intentions and behavior than instrumental at-

titudes (Lawton et al., 2009). Water-carrying is a source of emotional distress for many 

women worldwide (Sultana, 2011), yet some women may like carrying water during preg-

nancy and postpartum, perhaps because they enjoy social interaction at the tap or the oppor-

tunity to spend time outside the household (Sultana, 2011). Future quantitative research 

should consider these themes as additional outcome expectancies. 

Another motivational factor, injunctive norms were significantly associated with the 

intention of safe carrying. Women may be motivated to assume their responsibilities within 

the family's division of labor even during pregnancy, because studies have found that tradi-

tional Nepali families approve of equal engagement in day labor without regard to age, sex, 

physical fitness, or maternal status (Panter-Brick, 1989). The finding that some women felt 

“odd” when not carrying water might support the interpretation that the task of water-carry-

ing is part of their social identity (Moran & Sussman, 2014; Verplanken & Orbell, 2003). So-

cial norms and identity might therefore be considered to be additional factors motivating be-

havior that are not included in the HAPA model (Freivogel & Visschers, 2020). 

The qualitative results also indicated that safe water-carrying had low response effi-

cacy because some women believed they might suffer from uterine prolapse even when rest-

ing after pregnancy. Further, beliefs about karma may entail the idea that health outcomes are 

predominantly related to people's deeds and God's will instead of attributing the outcomes to 

health behavior (Colditz, 2015). Such spiritual beliefs may be also considered in the HAPA 



Chapter III - Understanding protective carrying behavior  

 

 

65 

model as an integral part of outcome expectancies for intention formation. Recommendations 

for interventions include recognizing these beliefs and incorporating them in health behavior 

intervention planning for Buddhist and Hindu communities (Colditz, 2015). 

Sociostructural barriers and resources related to safe water-carrying behavior  

Although the motivational factors mentioned above can explain women's intention to 

carry water safely, we identified various sociostructural barriers that can prevent even moti-

vated women from pursuing their goal in the volitional phase of behavior (Schwarzer, 2008). 

The quantitative results indicated that self-efficacy was the weakest of all psychosocial deter-

minants but the strongest predictor of intention and behavior. A self-efficacious person re-

sponds confidently with strategies to implement an intended behavior and overcome barriers 

through coping planning (Schwarzer, 2016). Many women had specific plans for reducing 

unsafe water-carrying, which included reducing the weight to be carried. However, our quali-

tative results indicated that lack of social support, family members' decisions and expecta-

tions, and poor household water access might diminish self-efficacy in implementing these 

plans. This is in line with other studies which found that sociostructural barriers, especially 

social expectations, can reduce the decision-making control of women over their health be-

havior in low-resource populations (S. Lewis et al., 2015; Wight et al., 2012; Wingood & Di-

Clemente, 2000; World Health Organization, 2010).  

Conversely, our quantitative and qualitative findings converged to show that family 

members, mostly husbands and mothers-in-law, provided valuable social support to overcom-

ing barriers. The qualitative results also indicated that emotional and informational support 

was given by people outside the household as well but only rarely help with carrying.  

Women's social networks can therefore both support and impede their health behavior 

(Hohl et al., 2018, 2019). Other studies on prevention of uterine prolapse in Nepal insist on 

increasing the involvement of their social environment to help women adopt low-risk behav-

iors (Earth & Sthapit, 2002; Radl et al., 2012). A more generalizable insight into the influ-

ence of family members on safe water-carrying (e.g. mothers-in-law attitudes on their daugh-

ters-in-law) requires quantitative dyadic approaches to health behavior change models such 

as the HAPA. Such approaches have been shown to be valuable in encouraging health behav-

ior change in romantic couples (Berli et al., 2018). 

We identified the frequent absence of the husband and other family members as a bar-

rier for support. This emphasizes that interventions aiming to prevent adverse health effects 

of carrying during pregnancy and postpartum should consider single women as an especially 

vulnerable target group. 
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The necessity of water and other agricultural supplies for daily life further highlights 

the need for infrastructural improvements in the study area. Examples of such improvements 

include bringing the water and other loads closer to the households by constructing piped wa-

ter supplies to household taps and roof ropeways and cable cars. However, even when house-

hold taps exist, it is moments of lifting and lowering heavy loads that pose the highest risks 

for maternal and child health (MacDonald et al., 2013; T. R. Waters et al., 2014). Behavior 

change to safe-lifting strategies, such as applying specific lifting postures and reducing loads 

(MacDonald et al., 2013; T. R. Waters et al., 2014), might therefore complement infrastruc-

tural improvements. 

Strengths and limitations  

This mixed-methods study is the first to triangulate generalizable individual data (N = 

921) regarding maternal water-carrying strategies with comparative in-depth information 

about family members' attitudes in a rural low-resource population. The results showed that 

health behavior models such as the HAPA are applicable in settings such as this, especially 

when complemented by social influences.  

Even though measures and transcripts were carefully translated using forward- and 

backtranslation, divergent interpretations by the participants or the researchers may have bi-

ased the findings. This divergence may limit the generalizability of the qualitative results in 

particular. Some results are likely culture specific (e.g. beliefs about karma), and the findings 

may not be readily transferable to women from other cultures. It is also important to note that 

the study is limited by its cross-sectional design. Therefore, no conclusions may be drawn 

from the quantitative data about the causality of relationships between psychosocial factors 

and safe water-carrying intentions and behavior. Although some of the qualitative results 

strengthen causal interpretations, longitudinal studies and particularly randomized controlled 

trials are needed as a next step.  

Further, the data were self-reported, and we cannot exclude the possibility of social 

desirability, especially when discussing sensitive family dynamics. Finally, future research 

should investigate carrying behavior during pregnancy and postpartum as separate determi-

nants. Although our quantitative data indicated a strong correlation between the two behav-

iors (r = 0.7), the qualitative data revealed that these may differ.  

In the present manuscript, we focused on carrying frequency. However, some women 

also mentioned reducing weight of load during pregnancy. We therefore recommend to in-

clude this variable in future research. To do so, specific national guidelines on weight limits 
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during pregnancy and postpartum are needed, considering that western guidelines might not 

be fully transferrable to the Nepali context. 

Conclusions  

In conclusion, health psychology theory and methods proved useful in investigating 

water-carrying practices in a low-income setting, provided that they are carefully adapted to 

the local context. We found strong convergent evidence that women in rural Nepal are aware 

of the risk factors entailed in carrying water during pregnancy and postpartum. However, low 

self-efficacy in avoiding risky behavior due to the necessity of providing water, family deci-

sion-making structures, and low support make it difficult for women to discontinue water-

carrying during this vulnerable period. Although structural improvements will likely facilitate 

safe water-carrying, behavior change interventions are needed. These might focus on increas-

ing women's self-efficacy and behavioral intentions at the individual level and improving the 

social acceptance and support from family and community of not carrying loads during preg-

nancy and postpartum. Future randomized controlled trials are needed to test whether such 

interventions can promote safe water-carrying practices, prevent uterine prolapse, and im-

prove women's health and well-being. 
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Abstract 

Although decisions about reproductive health are often influenced by women’s female 

family members’, previous research has primarily focused on individual behavioral determi-

nants. For the first time, we investigated the interrelatedness of women’s reproductive health 

behavior based on a dyadic version of an extended health action process approach. We inves-

tigated this for carrying heavy loads of water during pregnancy and postpartum, a risk factor 

for pelvic organ prolapse.  

This cross-sectional study included dyads of daughters-in-law and mothers–in-law in 

rural Nepal (N=476, nested in 238 dyads). Dyads of daughters-in-law and mothers–in-law 

were surveyed about avoiding carrying heavy loads during pregnancy and postpartum and 

their related cognitions. The effects of a woman’s cognitions (actor effects) and her female 

dyadic partner’s cognitions (partner effects) on their intention and behavior of avoiding carry-

ing loads were estimated using linear-mixed models.  

The results showed that a woman’s cognitions related to her dyadic partner’s intention 

to avoid carrying during pregnancy and vice versa. The mother-in-law’s cognitions were re-

lated to the daughter-in-law’s behavior. For example, partner’s self-efficacy and injunctive 

norm related to women’s behavioral intention and behavior over and above women’s own 

self-efficacy and injunctive norms.  

Female family members’ cognitions about reproductive health behavior are interre-

lated and can have a motivating effect. Including women’s female family members in inter-

ventions to help women manage their reproductive health seems promising. More broadly, 

these findings add to the growing body of research indicating the importance of including a 

dyadic perspective when understanding and changing health behavior. 

Keywords: reproductive health, actor partner interdependence model, health action 

process approach, social influence, low-resource populations, dyadic data 
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Introduction 

Improving women’s reproductive health and reducing related mortality is a global pri-

ority (United Nations, 2015). Reproductive health includes freedom to choose whether and 

when to reproduce and a healthy pregnancy, childbirth, and postpartum period (UN Popula-

tion Fund, 1994). Women’s ability to make decisions about their reproductive health is cru-

cial for achieving gender equality and global access to sexual and reproductive health 

(Hameed, 2019).  

Engaging in reproductive health behaviors such as using contraception, caring for fer-

tility, seeking professional maternity care, and reducing heavy work in the perinatal period 

are major factors in reducing these risks (Gunasekera et al., 2007; Sieverding, 2001). 

Previous research has been directed at describing women’s barriers to and resources 

for reproductive health behaviors, including structural (e.g., geography and financial means), 

social (e.g., social status, gender-related social expectations) and the individual-level determi-

nants of these behaviors (e.g., risk knowledge, individual motivation, and self-regulation) 

(Bute & Jensen, 2010; Hirani, 2015; Kumar et al., 2016; Mumtaz & Salway, 2007; 

Sieverding, 2001; D. K. Thapa & Niehof, 2013; Tomberge, Shrestha, et al., 2021; Yount, 

2002). Less attention has been directed to understanding how women’s cognitions interact 

with social influences and expectations. 

Understanding social-cognitive determinants of reproductive health behavior 

The health action process approach (HAPA) is a well-evidenced and cross-culturally 

valid model of health behavior change that provides a good understanding of the social–cog-

nitive determinants of health behavior (Schwarzer, 2008; Zhang et al., 2019), including repro-

ductive health behavior (Tomberge, Shrestha, et al., 2021). The HAPA model posits that peo-

ple are more likely to form an intention to change their behavior if they have high risk per-

ception, favorable outcome expectancies arising from beliefs about the consequences of pro-

tective behavior, and higher self-efficacy stemming from belief in the ability to perform pro-

tective behavior. In turn, people with stronger intention, detailed action planning about when, 

where and how to manage protective behavior, and coping planning that anticipates barriers 

and makes alternative plans are more likely to realize a behavior. Although the HAPA is a 

cross-culturally valid model (Zhang et al., 2019), it shares a limitation with many other health 

behavior models that it is mostly focused on individuals and largely overlooks social determi-

nants of behavior change. 

Extending the HAPA with social norms such as perceptions of what others do and 

what others approve of has been shown to provide insights (S. Chow & Mullan, 2010; 
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Tomberge, Shrestha, et al., 2021; Zhang et al., 2020). Social norms have been found to be rel-

evant predictors for many health behaviors (Reid et al., 2010) and may explain some of the 

variance of intention and the transition from intention to behavior (S. Chow & Mullan, 2010; 

Tomberge, Shrestha, et al., 2021; Zhang et al., 2020). However, studies that include social 

norms to explain behavior take an actor’s perspective and fail to consider the perspectives 

and cognitions of a social partner. 

Some studies have recently extended individual-focused health behavior models such 

as the HAPA to include a dyadic perspective that accounts for bidirectional effects in inter-

personal relationships (e.g., romantic partners, close friends, and family members) that mutu-

ally influence behaviors (Berli et al., 2018; Howland et al., 2016; Joyal-Desmarais et al., 

2019; Kenny et al., 2006). Using dyadic frameworks is an innovative conceptual and method-

ological approach that can account for both the interrelatedness and the bi-directional influ-

ences of two persons (Kashy & Kenny, 2000). Adding a partner perspective can give greater 

fidelity to the individual data by providing a genuinely interpersonal, ecologically valid con-

text of health cognitions and behavior (Kashy & Kenny, 2000; Sadler et al., 2011; Sadler & 

Woody, 2003). Until now, however, no research has examined women’s reproductive health 

behavior using dyadic health psychology models.  

Dyadic reproductive health behavior: Women’s interrelatedness 

Considering that women’s decisions affecting their reproductive health are seldom 

made in isolation (Benyamini et al., 2009; Hirani, 2015; Kumar et al., 2016; Mumtaz & Sal-

way, 2007; Raman et al., 2014; Tomberge, Shrestha, et al., 2021; Yount, 2002), dyadic ap-

proaches in this context might be of particular relevance. Women are influenced by the prac-

tices and expectations of their social environment: their family, peers, and communities (Be-

nyamini et al., 2009; Hirani, 2015; Kumar et al., 2016; R. Lee et al., 2013; Mumtaz & Sal-

way, 2007; O’Connell et al., 2021; Plourde et al., 2017; Raman et al., 2014; Sapkota et al., 

2014; Tomberge, Shrestha, et al., 2021; Yount, 2002).  

One central social source of influence and support in the realm of reproductive health 

are women's social relationships with other women (Mumtaz & Salway, 2007; Raman et al., 

2014). Women-to-women bonds such as mother–daughter dyads, sisters, and female peers 

can offer a low-threshold, safe space in which to exchange personal experiences, advice, and 

expectations; they thus serve as a key social resource for women’s assertion of individual 

agency and autonomy in accessing reproductive health (Hirani, 2015; R. Lee et al., 2013; 

Mumtaz & Salway, 2007; O’Connell et al., 2021; Plourde et al., 2017; Raman et al., 2014; 

Sapkota et al., 2014; Tomberge, Shrestha, et al., 2021). For example, women have been 
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reported to exchange information and experiences on contraception methods and infertility 

care (O’Connell et al., 2021; Plourde et al., 2017). Furthermore, during pregnancy and the 

postpartum period, younger women base their own maternal behavior on female relatives’ ac-

counts and advice (Mumtaz & Salway, 2007; Pun et al., 2016; Raman et al., 2014; Sapkota et 

al., 2014; Tomberge, Shrestha, et al., 2021). Particularly in the Global South, female family 

members’ were found to interrelate in many cognitions and behaviors related to reproductive 

health, including age at marriage and first sexual intercourse, desired family size, workload 

during pregnancy and postpartum, and circumcision status (Kumar et al., 2016; Pun et al., 

2016; Tomberge, Shrestha, et al., 2021; Vladimirova & Amudzhiyan, 2020; Yount, 2002).  

Daughter- and mother-in-law dyads in the Global South  

In many South Asian cultures, for example Nepal, one female dyad has been de-

scribed as of particular relevance to reproductive health: daughters-in-law and their mothers-

in-law. At least 30% of South Asian women move in with their mother-in-law after getting 

married (Bietsch et al., 2021). Daughters- and mothers-in-law typically live and work to-

gether in proximity with clear areas of responsibility (Allendorf, 2017). Former research has 

shown that particularly during pregnancy and postpartum, the mother-in-law is an important 

to provide support but can also be a source of stress. For instance, the mother-in-law can de-

cide the daughter-in-law’s workload during pregnancy by allocating tasks to other family 

members (Raman et al., 2014; Tomberge, Shrestha, et al., 2021).  

However, harmful and discriminatory social norms or cultural ideologies and beliefs 

may cause women to pressure younger female relatives to risky behaviors such as undergoing 

female genital cutting, having many children, and working very hard (Kumar et al., 2016; 

Pun et al., 2016; Tomberge, Shrestha, et al., 2021; Yount, 2002). Conversely, increasing edu-

cation and disapproval of health-harming practices in the younger generation can also be 

transmitted to older family members (Allendorf, 2017; Kumar et al., 2016; Yount, 2002), and 

thus the daughter-in-law’s increased risk perception may influence her mother-in-law’s cog-

nitions on reproductive health behaviors, possibly facilitating a change in family norms to-

wards healthy behaviors. 

The quality of the relationship can be a moderating factor that explains whether a rela-

tionship is characterized by support or pressure (Howland et al., 2016). For example, tenta-

tive evidence from India has shown that women who experience high-quality relationships 

with their mothers-in-law often receive their support, whereas women in relationships charac-

terized by hurtful exchanges and periods of not speaking receive less support (Allendorf, 

2017). In conclusion, consistent with research on other social relationships, women-to-
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women bonds can both support and impede health behavior (Hohl et al., 2018, 2019; Raman 

et al., 2014). However, research on this interrelatedness in reproductive health is sparse. 

The present study 

Since no study has used dyadic health psychology methods in a low resource setting 

or in mother-and daughter dyads, basic research in this field is needed to understand whether 

there is a correlation of health cognitions and behavior of women and their female partners in 

this setting. This study is the first to examine women’s reproductive health behavior and re-

lated cognitions in intergenerational female dyads using a dyadic version of the HAPA model 

and thus including a social perspective often neglected in health behavior models. As an ex-

ample, we focus on a low-resource setting in which social influence on women’s reproductive 

health behavior has been shown to be particularly pronounced (Allendorf, 2017; Earth & 

Sthapit, 2002; Raman et al., 2014; Regmi, 2007; Sapkota et al., 2014; Sieverding, 2001; 

Simkhada et al., 2010; Tomberge, Shrestha, et al., 2021). We selected Nepal, a country where 

UNFPA (2011) estimated a maternal mortality ratio of 380 per 100,000 pregnancies. Further, 

every 10th woman in Nepal has pelvic organ prolapse (pelvic organs’ descent into or out of 

the vagina, Jelovsek et al., 2007), which has been partly attributed to physically demanding 

work such as carrying heavy agricultural items and water during pregnancy and postpartum 

(Earth & Sthapit, 2002; Gunasekera et al., 2007; Meierhofer et al., 2022). Carrying heavy 

loads, falls within the daily routine of many women in the Global South (Geere & Cortobius, 

2017). For example, 25% of households worldwide, usually women, collect heavy water con-

tainers from sources off-premises (World Health Organization & UNICEF, 2017). Decisions 

on whether a woman carries heavy loads of water during pregnancy and postpartum as well, 

similarly to many other reproductive health behaviors, are made in accordance with women’s 

family members, often their mothers-in-law (Allendorf, 2017; Pun et al., 2016; Raman et al., 

2014; Sapkota et al., 2014; Simkhada et al., 2010; Tomberge, Shrestha, et al., 2021).  

The present study aims to extend previous research by examining the dyadic influ-

ences of the intentions and behaviors of daughters- and mothers–in-laws about reproductive 

health with the example of avoiding carrying heavy loads of water during pregnancy and 

postpartum. Working from previous dyadic health behavior research (Berli et al., 2018; How-

land et al., 2016), we asked how daughters- and mothers-in-law’s cognitions relate to their 

own and their dyadic partner’s behavioral intentions over and above their own cognitions (see 

Figure 6, Model 1). We further aimed to identify how daughters- and mothers-in-law’s cogni-

tions relate to the daughter-in-law’s behavior (see Figure 6, Model 2). Considering that the 
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mother-in-law was often beyond reproductive age, we only investigated the intentions, but 

not the behavioral effects, of the daughter-in-law’s cognitions on her mother-in-law.  

 As summarized in Figure 6, we hypothesized that (H1) daughters- and mothers-in-

law’s cognitions and behaviors correlate about avoiding carrying heavy loads of water during 

pregnancy and postpartum. We further hypothesized that (H2) a woman’s own cognitions, of 

risk perception, outcome expectancies, self-efficacy, and injunctive and descriptive norms are 

positively associated with behavioral intention to avoid carrying loads during pregnancy and 

postpartum (Figure 6, Model 1). Additionally, we hypothesized that (H3) the daughter-in-

law’s own self-efficacy, injunctive and descriptive norms, and action and coping planning are 

positively associated with her behavior to avoid carrying loads during pregnancy and postpar-

tum (Figure 6, Model 2). These intrapersonal paths, which we term actor effects, are depicted 

as solid lines in Figure 6. Due to the dyadic nature of our analyses, these paths are statisti-

cally adjusted for the woman’s dyadic partner’s scores on the same cognitions: we control the 

daughter-in-law’s cognitions for the mother-in-law’s cognitions and vice versa. 

We further investigate what we term partner effects (Figure 6, dashed lines); we hy-

pothesize that the woman’s dyadic partner’s cognitions relate positively to their own inten-

tions (H2 partner) and behaviors (H3 partner) in avoiding carrying loads during pregnancy 

and postpartum. To investigate whether the mother-in-law’s cognitions relate to the daughter-

in-law’s intentions in a different way than the daughter-in-law’s cognitions to the mother-in-

law’s intentions, for hypothesis H2, we explore family role as a moderator. Note that for be-

havior (H3), we investigate only daughter-in-law’s behavior because mothers-in-law are 

mostly beyond reproductive age.  

Given the importance of relationship quality to dyadic influences on health behavior 

(Allendorf, 2017; Howland et al., 2016), we further explore how the quality of the relation-

ship between the two women can moderate the actor and partner effects, such that the inten-

tion and behavior in lower-quality relationships were more strongly influenced by the dyadic 

partners’. However, studies on relationship quality and reproductive health are rare in this 

context, so we cannot postulate the direction of this relationship. 
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Note: Model 1 depicts two dyad members, daughter-in-law and mother-in-law, within the actor–partner interde-

pendence framework of the health action process approach (HAPA), with the cognitions (risk perception, out-

come expectancies, self-efficacy, injunctive norm, descriptive norm to avoid carrying during pregnancy and 

postpartum) of each member as predictors and maternal behavioral intentions of each member as outcomes 

(avoiding carrying during pregnancy and postpartum, Hypothesis 2). Model 2 also uses a dyadic version of the 

HAPA model, including both members’ cognitions (self-efficacy, injunctive norm, descriptive norm, action 

planning, coping planning) but looking at daughters-in-law’s maternal behavior as an outcome only (Hypothesis 

3). This is because, in our example, mothers-in-law are typically beyond reproductive age, and this health be-

havior is therefore not relevant for mothers-in-law. Actors’ cognitions (actor effects, black solid lines) and their 

dyadic partner’s cognitions (partner effects, dashed lines) associate with their reproductive health behavioral 

intentions (Model 1 upper part of the figure), and daughters-in-law’s behavior (Model 2 lower part of the figure) 

and the moderation by relationship quality (moderator, grey solid line) are visualized. Dotted lines represent the 

interrelatedness of cognitions. 

Figure 6 

Hypothesized actor and partner effects in reproductive health intentions and behavior and 

moderator effects of relationship quality 
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Methods 

This dyadic cross-sectional survey of daughters- and mothers-in-law was part of a 

larger study conducted from September to November 2019 in the hilly regions of five rural 

communities of Bagmati province whose health centers were affiliated to the Kathmandu 

University Hospital. The overall study investigated individual predictors and consequences of 

women’s water-carrying practices in daily life (Meierhofer et al., 2022; Tomberge, Shrestha, 

et al., 2021; Tomberge et al., 2022). Ethical clearance was given by the Ethical Review Com-

mittee of the Nepal Health Research Council [514/2021] and the Ethical Board of the Univer-

sity of Bern, Switzerland [2021-10-00005]. 

Participants and procedures 

A random sample of women was selected with the random route method (Hoffmeyer-

Zlotnik, 2003): Four teams of trained local research assistants started from the local health 

center in different directions and randomly approached one in two or three households, de-

pending on number of households in the compound. Selection criteria were being 16 to 50 

years old, residing permanently in the community, and being involved in water carrying. 

Whenever a mother-in-law was available in the compound and willing to participate, she was 

included as a dyadic counterpart of their daughter-in-law. This resulted in 238 dyads (N = 

476: 238 daughters-in-law and 238 mothers-in-law). All participants provided written in-

formed consent or fingerprint, before the research assistants interviewed both women sepa-

rately in computer-assisted structured face-to-face interviews. 

Measures 

The structured questionnaire included questions on women’s cognitions and behaviors 

related to reproductive health. All items were carefully adapted to the local context and had 

been translated from English to Nepali and back-translated. All items were discussed with the 

local research assistants in a one-week training program and pretested in mock sessions be-

tween team members and in two villages not part of the analyses. Psychological constructs 

were assessed using unipolar 5-point Likert scales supported by a visual 5-dot scale (Harter et 

al., 2020), which had previously been used in this and other low-resource populations. The 

items measuring a construct were averaged and recoded into a range from 0 to 1. Please con-

sult Table 6 for example items, descriptive statistics, and internal consistencies. Consult Ta-

ble S1 in the supplementary materials for all items used.  

As an example of a contextually relevant reproductive health behavior, we asked par-

ticipants about a physically demanding everyday task (Geere, Bartram, et al., 2018): carrying 

water containers with an average weight of 20 kg during pregnancy and postpartum (Earth & 
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Sthapit, 2002; Regmi, 2007; Tomberge, Bischof, et al., 2021; Tomberge, Shrestha, et al., 

2021). We used a self-report behavior index to measure water-carrying frequency in one 

week during pregnancy and three months postpartum, referring to the previous pregnancy 

with answer options 1 = carrying no days to 5 = carrying every day. The answers were then 

reverse- to measure the protective reproductive health behavior of avoiding carrying during 

pregnancy and postpartum.  

We measured the psychosocial cognitions about avoiding carrying water during a pro-

spective pregnancy and postpartum from the mothers-in-law’s and daughters-in-law’s per-

spectives with the HAPA constructs by Schwarzer (Schwarzer, 2008). For instance, for be-

havioral intention, the participant was asked: “How strongly do you intend to always avoid 

water carrying during and after pregnancy?” and answered between 1 = “intend not at all” 

and 5 = “intend very much.” Triangulation with qualitative data has been described in detail 

elsewhere and provided high convergent validity (Tomberge, Shrestha, et al., 2021). Since 

many mothers-in-law were beyond reproductive age we asked their intention to carry water 

during a hypothetical future pregnancy. Relationship quality was measured as a moderator 

with the Perceived Relationship Quality Components inventory (Fletcher et al., 2000) from 

the perspective of the actor: for instance, “How much do your trust your mother-in-law 

[daughter-in-law], 1 = “do not trust at all” to 5 “trust very much”. 

Data analysis 

To examine the interrelatedness of daughters- and mothers-in-law’s cognitions and 

behavior, we calculated within-couple correlations (intraclass correlations: ICC) for behav-

ioral intention and behavior as well as for all other HAPA predictors related to avoiding car-

rying water during pregnancy and postpartum (Berli et al., 2018). See Table 6. To test our hy-

potheses, we computed two models (see Figure 6).  

Behavioral intention (Model 1) 

Given the dyadic interdependence of daughters- and mothers-in-law in behavioral in-

tention, we used the actor–partner interdependence model (APIM) (Kashy & Kenny, 2000) to 

analyze the data for model 1. To investigate the actor effects of the woman’s cognitions and 

the partner effects of her dyadic partner’s cognitions on behavioral intention, we followed es-

tablished approaches for testing dyadic health behavior models that have successfully used 

the APIM to analyze dyads (Berli et al., 2018; Howland et al., 2016). In the APIM, the dyad 

is treated as the unit of analysis. Our covariance structure assumes that within the dyad, the 

two members’ observations are equally correlated, but there are no correlations between 

members of different dyads (Kenny et al., 2006). First (Model 1a), we included actors’ and 
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partners’ risk perception, self-efficacy, outcome expectancies, and descriptive and injunctive 

norms as independent variables to model their links with the behavioral intention to avoid 

carrying water during pregnancy and postpartum (dependent variable).  

Second (Model 1b), we included family role as a moderator, coded 0 for daughter-in-

law and 1 for mother-in-law. This allowed us to estimate actor and partner effects separately 

for daughters- and mothers-in-law (distinguishable dyads). This approach is analogous to dy-

adic studies of heterosexual couples, where gender is used as a moderator to distinguish the 

dyadic partners (Howland et al., 2016).  

Third (Model 1c), given the importance of relationship quality in dyadic influences on 

health behavior (Allendorf, 2017; Howland et al., 2016), we included relationship quality to 

investigate whether this can moderate the impact of a partner’s influence on the actor’s be-

havioral intentions. We investigated significant interactions further by analyzing simple 

slopes (M +- 1 SD).  

Behavior (Model 2) 

We tested a dyadic model to explain the daughter-in-law’s behavior. This model did 

not include the interrelationship between her and her mother-in-law’s behavior, because 

mothers-in-law’s previous pregnancy most likely occurred when the daughter-in-law was not 

yet present. Bidirectional interdependence, which is a central component of the APIM (Kashy 

& Kenny, 2000; Kenny et al., 2006), is therefore not provided for behavior. Thus, actor ef-

fects and partner effects were only investigated for the daughter’s behavior using multiple 

linear regressions.  

We included the daughter-in-law’s actor cognitions and the mother-in-law’s partner 

cognitions as independent variables (Model 2a): self-efficacy, action planning, coping plan-

ning, and descriptive and injunctive norms for avoiding carrying water during pregnancy and 

postpartum. The dependent variable was the daughter-in-law’s behavior, frequency of avoid-

ing carrying water during pregnancy and postpartum. We further tested the moderating ef-

fects of relationship quality (Model 2b): whether the degree of mother-in-law’s influence on 

daughter-in-law’s behavior differed in dyads with lower or higher relationship quality.  

The models were computed using SPSS software (version 21), modifying a syntax by 

Howland et al. (Howland et al., 2016; Kenny et al., 2006) that uses cross-sectional dyadic 

data to study interpersonal influence processes that occur within relationships. A sample of 

the syntax can be found in the supplementary material (S2). Simple slopes for interactions 

were calculated in R using the interaction package (Long, 2021). 
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Table 6 

Example items and descriptive statistics 

Concept Example items  Daugh-

ter-in-law 

Mother-in-law   

  Cronbach’s al-

pha 

M SD M SD ICC 

(M) 

ICC (Min-

Max) 

Avoid carrying 

pregnancy/ postpartum 

How often in one week did you carry water during pregnancy? / in the three 

months after delivery? 0 = every day to 1 = no days  

0.79 , 2 items 0.48 0.37 0.04 0.14 0.04 -0.24 -0.24 

Risk perception Compared to other women with the same age, how much higher or lower 

are your chances of getting uterine prolapse? 0 = lower to 1 = higher1 

1 item 0.72 0.31 0.60 0.38 0.31** 0.10-0.46 

Outcome expectancies I would prevent uterine prolapse if I avoided water carrying during 

pregnancy 0=agree not at all to 1 = agree very much 

0.88, 2 items 0.82 0.22 0.65 0.33 0.16 -0.09–0.35 

Self-efficacy How sure are you that you can always avoid to carry your water during and 

after pregnancy even if it might be difficult for your household to have 

enough water?1 

0.85, 3 items 0.46 0.32 0.19 0.25 0.26** 0.05 -0.43 

Behavioral intention How strongly do you intend to always avoid water carrying during and 

after pregnancy? 1 

0.85, 2 items 0.67 0.27 0.34 0.28 0.20* -0.04-0.38 

Action planning Can you tell me what you can do to avoid carrying water during and after 

pregnancy? 1 = Ask for help; Carry less water; Tell other people I don't 

want to carry water; Buy water; other specific plan; 0 = No plan  

1 item 0.90 0.30 0.54 0.50 0.25* 0.03-0.42 

Coping planning How can you overcome difficulties that prevent you from avoiding to carry 

water during and after pregnancy? 1= Ask someone for help; Tell that I do 

not want to carry water; other specific coping plan; 0 = No plan  

1 item 0.50 0.50 0.26 0.44 -0.27 -0.64-0.02 

Injunctive norm How much would people who are important to you approve if you carry 

water during and after pregnancy [for mother-in-law: how much would 

they have approved if you had carried during your pregnancy]? 1 

0.69, 3 items 0.60 0.23 0.32 0.24 0.16 -0.08-0.35 

Descriptive norm How many women in your community carry water during and after 

pregnancy? 0 = Almost nobody (0%) to 1 = almost all of them (100%)2 

1 item 0.57 0.26 0.64 0.26 -0.01 -0.31-0.21 

Relationship quality How much do you trust your mother-in-law / daughter-in-law? 1 0.94, 7 items 0.67 0.22 0.70 0.25 0.35*** 0.21-0.45 

Note. N = 476, M = Mean, SD = standard deviation, Min, Max = minimum and maximum of the within-couple correlation (ICC). All items used a 5-point Likert scale and 

were recoded to a range between 0 and 1; 10 = not at all, 0.25 = somewhat 0.5 = rather 0.75 = quite 1 = very much. 
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Results  

For daughters-in-law, avoiding carrying water during pregnancy and postpartum was 

around the midscale (M = 0.48, SD = 0.37), and intention to avoid carrying was moderate to 

high (M = 0.67, SD = 0.27). In contrast, mothers-in-law reported having carried almost every 

day (M = 0.04, SD = 0.14), and their intention to avoid was low to moderate (M = 0.34, SD = 

0.28). See Table 6 for all descriptive statistics, internal consistencies, and within-couple cor-

relations. 

Supporting our H1, the dyads correlated significantly in behavioral intention. How-

ever, they did not correlate significantly in behavior. However, as shown in Table 6, the 

range of within-couple correlations was high. Regarding the HAPA predictors of intention 

and behavior, within-couple correlation between daughters- and mothers-in-law’s risk per-

ception, self-efficacy, and action planning were significant. For outcome expectancies, cop-

ing planning, and injunctive and descriptive norms, we did not find significant correlation but 

very broad ranges of within-couple correlations.  

Intention to avoid carrying during pregnancy and postpartum 

Our second hypothesis investigating women’s intention was also supported for the ef-

fect of some of women’s cognitions (H2, actor effects) and some of the women’s dyadic part-

ner’s cognitions (H2, partner effects). As shown in Table 7 (Model 1a), the higher the 

woman’s self-efficacy and injunctive norm, the higher was her behavioral intention to avoid 

carrying during pregnancy and postpartum (actor effects), independent of partner’s social 

cognitions. The main effect of partner’s self-efficacy indicates that partner’s self-efficacy 

negatively related to behavioral intention. Additionally, we found a positive synergistic ac-

tor–partner interaction effect for self-efficacy (Figure 7, Table 7, Model 1a). Simple slope 

analysis indicated that higher partner’s self-efficacy related to lesser behavioral intention 

when the actor’s self-efficacy was below average (M – 1 SD) (B = −0.21, p < 0.001), or aver-

age (B = −0.11, p < 0.001) but had no impact when actors had high self-efficacy (B = -0.02, p 

= 0.770). Conversely, the relationship of actor’s self-efficacy and behavioral intention was 

highest when partner’s self-efficacy was also high (low partner self-efficacy: B = 0.44, p < 

0.001, average partner self-efficacy: B = 0.53, p < 0.001, high partner self-efficacy: B = 0.63, 

p < 0.001).  
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Table 7 

Generalized linear mixed models of daughter- and mother-in law’s intention of carrying dur-

ing pregnancy and postpartum within a dyadic version of the health action process approach 

 Model 1a 

Parameter Estimate (SE) 

Intercept  0.16 (0.13) 

Actor effects  

Actor_risk perception 0.01 (0.08) 

Actor outcome expectancies 0.11 (0.12) 

Actor self-efficacy 0.13 (0.07)* 

Actor injunctive norm  0.40 (0.10)*** 

Actor descriptive norm -0.02 (0.12) 

Parter effects  

Partner risk perception -0.08 (0.08) 

Partner outcome expectancies -0.01 (0.12) 

Partner self-efficacy -0.20 (0.07)** 

Partner injunctive norm 0.04 (0.10) 

Partner descriptive norm 0.11 (0.12) 

Actor Partner Interactions  

Actor risk perception*Partner risk perception 0.09 (0.10) 

Actor outcome expectancies*Partner outcome expectancies  0.08 (0.15) 

Actor self-efficacy*Partner self-efficacy 0.40 (0.13)** 

Actor injunctive norm*Partner injunctive norm -0.11 (0.17) 

Actor descriptive norm*Partner descriptive norm -0.09 (0.18) 

Note. Outcome: actor’s behavioral intention to avoid carrying loads of water during preg-

nancy and postpartum. *p < .05, **p ≤ 0.01, ***p ≤ 0.001. Model 1b (moderation by family 

role) and Model 1c (moderation by relationship quality) are not displayed here but can be 

found in detail in the supplementary material Table S3 and S4. 
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Note. High / low designations reflect one +/- 1 standard deviation from the mean. A graph 

with observation points can be found in the supplementary material (Figure S1). 

 

When looking at moderation by family role (Model 1b), we found differing effects for 

daughter-in-law and mother-in-law in actor and partner effects (see Table S3). Regarding ac-

tor effects, the relationship between outcome expectations and intention was significantly less 

for mothers-in-law than for daughters-in-law (Estimate [SE] = -0.22 [0.11], p = 0.041), alt-

hough for both dyadic partners, outcome expectations related positively to intention (moth-

ers-in-law: B = 0.21, p < 0.001; daughters-in-law: B = 0.39, p < 0.001). Regarding role differ-

ences in partner effects, the mother-in-law’s descriptive norm related significantly to her 

daughter-in-law’s higher intention (slopes: B = 0.16, p = 0.02, see Figure 8) whereas the 

daughter-in-law’s descriptive norm was not linked to her mother-in-law’s intention (slopes: B 

= -0.04, p = 0.500; interaction: Estimate [SE] = -0.18[0.09], p = 0.036) 

Figure 7 

Interaction effect of actor’s and partner’s self-efficacy on behavioral intention to avoid carry-

ing loads during pregnancy and postpartum 
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Note. High / low designations reflect one +/- 1 standard deviation from the mean. Graphs 

with observation points can be found in the supplementary material (Figure S2). 

 

As another exploratory analysis we looked at relationship quality as a moderator and 

found one significant result: Relationship quality moderated the association of partner’s self-

efficacy with behavioral intention (Table S4, Model 1c, Estimate [SE] = 0.53[0.23], p = 

0.020). The effect that the partner’s self-efficacy reduced the actor’s intention came into play 

only when the relationship quality was below average (M – 1 SD) (B = −0.22, p < 0.001) or 

average (B = −0.15, p < 0.001) but had no impact when the women’s relationship was charac-

terized by high quality (B = -0.09, p = 0.180; see Figure 9). Relationship quality did not mod-

erate any of the other associations of cognitions on behavioral intention. Summarizing our 

hypothesis 2 that assessed actor’s and partner’s cognitions related to behavioral intention to 

avoid carrying, daughter-in-law’s own increased self-efficacy and injunctive norms and their 

mother-in-law’s lower self-efficacy and higher descriptive norm related to the daughter-in-

law’s higher behavioral intention. A Mother-in-law’s own increased self-efficacy and injunc-

tive norms and her daughter-in-law’s lower self-efficacy related to mother-in-law’s increased 

Figure 8 

Moderation effects of the actor’s family role and partner’s descriptive norm on actor’s be-

havioral intention to avoid carrying loads during pregnancy and postpartum 
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behavioral intention. Moderation effects revealed that partner’s self-efficacy had no negative 

impact when actor’s self-efficacy was high and the relationship characterized by high quality. 

Note. High / low designations reflect one +/- 1 standard deviation from the mean. A graph 

with observation points can be found in the supplementary material (Figure S3). 

 

Behavior related to avoiding carrying during pregnancy and postpartum 

Our third hypothesis investigating daughters-in-law’s behavior was also supported for 

the effect of certain of their own cognitions (H3) and certain cognitions of their mothers-in-

law (H3 partner) (see Table 8 and Table S5, Model 2a). Actor effects showed that the higher 

the daughter-in-law’s self-efficacy and behavioral intention to avoid carrying, the less she 

carried during pregnancy and postpartum. Regarding partner effects, the higher the mother-

in-law’s self-efficacy to avoid carrying, the less her daughter-in-law carried during pregnancy 

and postpartum. However, when the mother-in-law reported a higher injunctive norm to 

avoid carrying during her pregnancy, the daughter-in-law carried more. For hypothesis H3, 

we explored relationship quality as a moderator as well: Relationship quality did not moder-

ate any of the associations of cognitions on carrying behavior (see Table S5, Model 2b). 

Summarizing our results for the third hypothesis, daughters-in-law’s own increased self-effi-

cacy and behavioral intention and their mothers-in-law’s higher self-efficacy and lower 

Figure 9 

Moderation effects of relationship quality on the role of partner’s self-efficacy in actor’s be-

havioral intention to avoid carrying loads during pregnancy and postpartum 
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injunctive norms related to daughters-in-law’s lesser carrying during pregnancy and postpar-

tum. We did not find any moderating effects of relationship quality. 

Table 8 

Results related to daughter- in-law’s behavior of carrying during pregnancy and postpartum 

within a dyadic version of the health action process approach 

 Model 2a 

Parameter Estimate (SE) 

Intercept  0.12 (0.11) 

Actor effects  

Actor self-efficacy 0.36 (0.09)*** 

Actor behavioral intention 0.29 (0.09)** 

Actor injunctive norm  0.06 (0.12) 

Actor descriptive norm -0.03 (0.08) 

Actor action planning 0.02 (0.08) 

Actor coping planning -0.03 (0.04) 

Partner effects  

Partner self-efficacy 0.31 (0.12)** 

Partner behavioral intention -0.16 (0.09) 

Partner injunctive norm  -0.30 (0.12)* 

Partner descriptive norm 0.05 (0.09) 

Partner action planning 0.05 (0.05) 

Partner coping planning -0.07 (0.05) 

Note. Outcome: Daughters-in-law’s behavior: Avoid carrying loads of water during preg-

nancy and postpartum. *p < 0.05, **p ≤ 0.01, ***p ≤ 0.001. Model 2b (moderation by rela-

tionship) was not significant for any of the effects and is not displayed here but can be found 

in detail in the supplementary material Table S5. 
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Discussion 

This is the first dyadic investigation of how women’s reproductive health cognitions 

and behavior interrelate. We studied this using a dyadic version of an extended HAPA model 

with the carrying of heavy loads during pregnancy and postpartum by Nepali daughters-in-

law and their mothers-in-law as an example. The main findings are that mothers-in-law and 

daughters-in-law are similar in their behavioral intentions but can greatly vary in their behav-

ior towards carrying during pregnancy and postpartum, which partly supports our hypothesis 

H1. Results for our hypotheses H2 (behavioral intention) and H3 (behavior) show that partner 

cognitions can relate both positively and negatively to both intentions and behavior. The 

mother-in-law’s self-efficacy, injunctive and descriptive norm related to her daughter-in-

law’s intentions and behavior over and above her own self-efficacy, intention, and injunctive 

norm. Similarly, the daughter-in-law’s self-efficacy and injunctive norm related to the 

mother-in-law’s behavioral intentions towards avoiding to carry during pregnancy and post-

partum. Finally, relationship quality moderated the association of partner’s self-efficacy and 

behavioral intention to avoid carrying, but no other associations. 

How similar are Nepali daughters- and mothers-in-law in their cognitions and behavior 

related to reproductive health? 

Consistent with previous research, at least half of the daughters-in-law and almost all 

mothers-in-law in rural areas of Nepal indicated risk behavior by carrying water during preg-

nancy and postpartum (Earth & Sthapit, 2002; Geere, Bartram, et al., 2018). In contrast with 

dyadic health behavior change research in romantic couples (Berli et al., 2018), we found no 

within-couple correlation in reproductive health behavior. One explanation may be a ceiling 

effect in mothers-in-law’s behavior, because most of them reported having carried heavy 

loads during pregnancy and postpartum, whereas daughters-in-law’s behavior was more var-

ied. This may mark an intergenerational change towards healthier reproductive health behav-

ior (Allendorf, 2017; Pun et al., 2016; S. Thapa et al., 2019; Yount, 2002).  

Significant within-couple correlations were found for social cognitions about repro-

ductive health behavior, indicating that family members have similar risk perception, self-ef-

ficacy, and action planning for reproductive health behavior. This supports our hypothesis 

that the dyad members may influence each other’s health-related cognitions. 

Furthermore, different patterns of interrelatedness were found between dyads. Some 

dyads covaried highly and positively in their behavior during the previous pregnancy (Berli et 

al., 2018), whereas other dyads covaried in the opposite manner: the more the mother-in-law 

carried during her pregnancy, the less the daughter-in-law carried during her pregnancy. 
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Similarly, and confirming previous dyadic studies, the interrelatedness of women’s social 

cognitions, measured as intention, outcome expectations, coping planning, and injunctive and 

descriptive norms, varied strongly between dyads, ranging from strongly positively related 

couple patterns to patterns that covaried contrariwise (Berli et al., 2018; Kenny & Leder-

mann, 2010; Ledermann et al., 2017). Further research is needed to investigate these differ-

ences by incorporating other moderators, i.e. health impacts by one of the women that may 

affect the other woman’s cognitions (Humpel et al., 2007; Pun et al., 2016).  

How are a woman’s and her dyadic female partner’s cognitions, intentions and behav-

ior related to reproductive health interrelated? 

The results of the dyadic analysis indicated that over and above the actor’s cognitions, 

the dyadic partner’s cognitions were linked to the woman’s behavioral intention and repro-

ductive health behavior. Consistent with previous research (Hohl et al., 2018, 2019; Raman et 

al., 2014; Tomberge, Shrestha, et al., 2021), this relationship can be both positive (i.e. the 

mother-in-law’s confidence to avoid carrying may spill over to the daughter-in-law), and neg-

ative (i.e. the mother-in-law may expect her daughter-in-law to carry loads because she also 

did during pregnancy).  

A particular importance was found not only in actor’s but also in partner’s self-effi-

cacy. Higher partner’s self-efficacy to avoid carrying was related to the actor’s lower behav-

ioral intention to avoid carrying during pregnancy and postpartum. Potentially explaining the 

effect of partner self-efficacy, the simple slopes for actor–partner interactions revealed that 

partner’s self-efficacy predominantly had a negative effect when the actor’s self-efficacy was 

low. A healthy behavioral intention towards avoiding to carry loads was strongest when both 

the own self-efficacy and the partner’s self-efficacy were high. Regarding behavior, the 

mother-in-law’s self-efficacy resulted important in supporting her daughter-in-law in engag-

ing in lesser carrying behavior during pregnancy and postpartum. 

The importance of self-efficacy for behavior change and persistence has been dis-

cussed in health psychology research and practice over decades and its relevance for low-re-

source populations has been frequently emphasized (Bailis et al., 2001; Bandura, 1977; Mur-

ray et al., 2012; Schwarzer, 2016). Health behavior theories suggest that self-efficacious 

women are likely to respond confidently with strategies to avoid carrying loads and overcome 

barriers such as lack of household water infrastructure or gender-specific expectations to-

wards carrying loads (Benight & Bandura, 2004; Earth & Sthapit, 2002; Pun et al., 2016; 

Tomberge, Shrestha, et al., 2021). In the same way that self-efficacious individuals feel a 

higher capability to cope with barriers themselves, they are more likely to take action and 
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provide assistance to others, for instance by providing social support (Silver et al., 1990). 

However, as supported by the finding that mother-in-law’s self-efficacy can negatively relate 

to daughter-in-law’s behavioral intention, social partners’ positive cognitions towards protec-

tive health behaviors can also negatively impact women’s self-efficacy and motivation to 

change (Hohl et al., 2018). This may be the case when social partners apply social pressure to 

change (Hohl et al., 2018).  

 Including relationship quality as a moderator in our analyses gave more detailed in-

formation on these contradictory effects of partner self-efficacy: the moderator revealed that 

the effect of partner’s high self-efficacy on actor’s low behavioral intention was predomi-

nantly observed for lower-quality relationships. The booster effect of partner’s self-efficacy 

on actors who had high self-efficacy was found predominantly in higher-quality relationships. 

This is in line with former research indicating that partner’s social support enables women by 

promoting their self-efficacy and motivates them to engage in healthy behavior most in high-

quality relationships. In contrast, low-quality relationships may be characterized by social 

control that weakens self-efficacy and motivation to engage in healthy behavior (Allendorf, 

2017; Hohl et al., 2018, 2019; Raman et al., 2014; Tomberge, Shrestha, et al., 2021). These 

results suggest that interventions aimed to promote safe carrying practices should promote 

both dyads member’s self-efficacy simultaneously. Bandura’s sources of self-efficacy (Ban-

dura, 1977), verbal persuasion of capability, focus on past success, and model learning such 

as other women practicing reproductive health behavior, are promising for increasing the 

self-efficacy of dyad members and might thus bring out the positive side of social influence 

(Bandura, 1977; L. E. Connell et al., 2019; Michie et al., 2013). 

Another partner effect was found for social norm, the mothers-in-law’s higher de-

scriptive norm related to daughters-in-law’s higher behavioral intention towards lesser carry-

ing during pregnancy and postpartum. However, the mother-in-law’s higher injunctive norm 

related to her daughter-in-law’s more actual carrying behavior during pregnancy and postpar-

tum. The relation of mother-in-law’s social norm with women’s intention and behavior fur-

ther confirms the assumed importance of the social context for women’s reproductive health 

behavior. Women in low-resource settings may conform to the perceived authoritative injunc-

tive norm and align their behaviors with expectations, for instance to avoid feeling rejected 

by their social group (Bute & Jensen, 2010; Prentice & Miller, 1993). However, in our study, 

the partners’ injunctive norms were associated with directly opposite behavior. To understand 

this result, further investigation is needed of underlying mechanisms such as mediators. One 

explanation might be that when the mother-in-law had experienced disapproval of resting 
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behavior from her family when she had been pregnant, she might rather support her daughter-

in-law rather than to replicate this experience of disapproval. However, these are just first 

speculations that would benefit from qualitative examinations of our result. 

The large variability that we found in within-dyad correlations, requires further con-

sideration of the fact that partner effects are not equal across dyads (Berli et al., 2018). Future 

studies may systematically investigate these patterns of heterogeneity. 

Strengths, limitations and future directions 

This study provides quantitative dyadic data on reproductive health behavior for a 

large, randomly selected sample from a rural Nepali population. It is the first study to test dy-

adic health psychology models in a non-WEIRD (western, educated, industrialized, rich and 

democratic) sample, and the first to examine in-laws’ perspectives. Whereas studies with a 

focus on actor and partner perspectives tend to include romantic couples, or intergenerational 

relationships in the parental context (Joyal-Desmarais et al., 2019; M. A. Lewis & Rook, 

1999), the fact that 12% of women worldwide, and 30%-50% of South Asian women, live 

with their in-laws (Bietsch et al., 2021; Huber et al., 2017) indicates necessity of filling this 

research gap.  

One limitation may be the generalizability of the results. We focused on the specific 

reproductive health behavior of carrying heavy loads like water during pregnancy, which is 

particularly relevant for women in the Global South. Future studies should determine whether 

these findings are transferable to women from other cultural contexts and to other reproduc-

tive health behaviors.  

Another limitation of the study is its cross-sectional design: No conclusions about the 

causality of relationships between actor and partner cognitions and behavior can be made. 

However, as this is the first dyadic study on women’s reproductive health behavior in a low-

resource setting, these results provide highly valuable evidence for the interrelatedness of 

women’s health behavior in this context. This research goal is also in line with the original 

idea of the APIM was to investigate whether (and which), partners’ cognitions are related to 

one’s behavior (i.e., partner effect) in addition to one’s personal cognitions (Ackermann et 

al., 2010). Now, based on our results, longitudinal studies and randomized controlled trials 

seem warranted to further investigate the directionality of these relationships.  

Conclusion 

Our results showed that women’s reproductive health behaviors and cognitions can be 

interrelated; our findings thus indicate the importance of including a dyadic perspective for 

understanding and changing reproductive health behavior. From our results, we can more 
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specifically recommend targeting women’s and their close female family members social 

norms and self-efficacy for decisions about their reproductive health. Self-efficacious fami-

lies may be central for enabling women to overcome sociostructural barriers to sexual and re-

productive health and rights (Hameed, 2019; World Health Organization, 2010).These hy-

potheses need to be verified in intervention-based randomized controlled trials. 
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Abstract 

Pelvic organ disorders affect one in three women worldwide. Carrying heavy loads 

such as water daily increases the risk of pelvic organ disorders, particularly in low-income 

countries. Low self-efficacy hampers adoption of pelvic-floor-protective behaviors. The ena-

bling hypothesis suggests that social support may strengthen women’s self-efficacy and sup-

port them in pelvic-floor-protective behaviors. We developed an intervention based on the 

enabling hypothesis to quasi-experimentally examine whether self-efficacy and social support 

promotion can enable women to protect their pelvic floor health in low-resource settings. 

A three-arm parallel non-randomized controlled trial with 300 women and their social 

partners was conducted in rural Nepal. Three villages received either promotion of (1) self-

efficacy (2) self-efficacy and social support, or (3) information only control. Intervention ef-

fects were calculated by repeated-measures analyses of covariance and planned contrasts. 

The co-primary outcomes were reduced weight carried and using protective lifting techniques 

at 2-month follow-up. Secondary outcomes included health outcomes.  

On average, women in all conditions used 23–33% more protective lifting techniques 

(η² = 0.50), reduced weight carried by 3–6 kg (η² = 0.20), and showed decreased symptoms 

of pelvic organ disorders at follow-up (η² = 0.10). Self-efficacy promotion increased the use 

of protective lifting techniques 9% more than information only (d = 0.28). Weight was re-

duced by 3 kg more when additionally promoting social support compared to self-efficacy (d 

= 0.39).  

Self-efficacy and social support promotion enable women to better protect their pelvic 

floor health and may complement educational approaches to health behavior change in popu-

lations with socioeconomic disadvantages. 

Keywords: Women’s health, pelvic floor muscles, health behavior change interven-

tion, self-efficacy, social support, low resource populations
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Introduction 

Pelvic floor muscle (PFM) disorders affect one in three women worldwide and 

include urinary incontinence, bowel dysfunction, and pelvic organ prolapse (pelvic organs’ 

descent into or out of the vagina) (Jelovsek et al., 2007). Carrying heavy loads is one of the 

main modifiable risk factors for pelvic organ disorders (Caagbay et al., 2020; Geere et al., 

2010; Koyuncu et al., 2021), particularly in low- and middle-income countries. Households 

often rely on water sources off premises and wood as primary energy source, which entails 

women carrying heavy loads such as 20 kg water containers and firewood to provide for their 

families (Earth & Sthapit, 2002; Geere et al., 2010; Koyuncu et al., 2021; Meierhofer et al., 

2022). In rural Nepal, for example, high workloads in productive labor such as agriculture 

and reproductive labor such as cooking with wood and lack of infrastructure make carrying 

loads largely unavoidable for women (Earth & Sthapit, 2002; Gurung et al., 2005; Tomberge, 

Shrestha, et al., 2021). At least 10% of Nepali women are affected by pelvic organ prolapse 

(Meierhofer et al., 2022; United Nations Population Fund, 2006). 

Adopting pelvic-floor-protective carrying behaviors can reduce intra-abdominal pres-

sure and support PFM when carrying loads and thus reduce the risk of damaging the pelvic 

floor (Hagins et al., 2004; MacDonald et al., 2013; Sheng et al., 2022): First, carrying less 

weight reduces intra-abdominal pressure and thus represents one approach to pelvic-floor-

protective carrying (Caagbay et al., 2020; Koyuncu et al., 2021; MacDonald et al., 2013). A 

second protective carrying behavior is to apply pelvic-floor-protective lifting techniques (Bi-

swokarma, 2016; Bø, 2004; Hagins et al., 2004; Kawabata et al., 2010; Sarno & Hameed, 

2018; Sheng et al., 2022). Protective lifting techniques include co-contracting the PFM when 

lifting, a maneuver named “the Knack,” which prevents PFM descent during high intra-ab-

dominal pressure (Bø, 2006). The PFM co-contraction is most effective when accompanied 

by exhaling while lifting (Biswokarma, 2016; Bø, 2004; Hagins et al., 2004; Kawabata et al., 

2010; Sarno & Hameed, 2018; Sheng et al., 2022).  

Previous studies have shown that women are interested and able to learn health behav-

iors to prevent pelvic floor disorders as part of an intervention (Biswokarma, 2016; Caagbay 

et al., 2020; Due et al., 2016; Tomberge, Shrestha, et al., 2021). In Nepal, for example, 

Caagbay et al. developed an educational flipchart promoting behavioral life style advice, in-

cluding protective carrying behavior, which was successful in promoting quality of life and 

PFM awareness in a small clinical population in rural Nepal (Caagbay et al., 2017, 2020). 

However, informational interventions alone might not be effective in enabling women’s 



Chapter V – Promoting protective carrying behavior 

95 

 

health behavior in low-resource populations, because sociostructural barriers may also limit 

actual and perceived control to change behavior (Greene & Murdock, 2013; Schüz et al., 

2020; Tomberge, Shrestha, et al., 2021; Wingood & DiClemente, 2000). One study in Nepal, 

for example, showed that women’s awareness of carrying risks is high but women have low 

self-efficacy, which prevents them from engaging in protective carrying behaviors (Tom-

berge, Shrestha, et al., 2021).  

Self-efficacy signifies an individual’s self-confidence in their capacity to prepare, ini-

tiate, and maintain behavior, even if obstacles emerge (Bandura, 1977). Bandura specifies 

four major sources of self-efficacy: performance accomplishments, in which individuals ex-

perience that they can successfully perform protective carrying; vicarious experience, which 

involves awareness that meaningful others successfully practice protective carrying; verbal 

persuasion, which is delivered through positive feedback and encouraging messages; and 

emotional arousal, which entails feeling relaxed rather than aversively aroused when practic-

ing protective carrying (Bandura, 1977).  

In addition, social support may strengthen women’s self-efficacy by facilitating their 

adaptive capabilities to cope with environmental requirements and thus enable them to be-

have healthily (Benight & Bandura, 2004; Schwarzer & Knoll, 2007). Social support can be 

defined as resources provided by others, coping assistance, or an exchange of resources. It 

can be emotional (e.g. encouraging women to practice protective carrying and making them 

feel valued when they do), informational (e.g. giving advice on how to practice protective 

carrying), and instrumental (practical assistance, e.g. taking over parts of the carrying tasks) 

(Schwarzer & Knoll, 2007). Social support has been described as a direct predictor of health 

behavior and is among the most frequently used behavior change techniques in low- and mid-

dle-income countries (Goodwin et al., 2015).  

The indirect, enabling function of social support as a facilitator of self-efficacy has 

been postulated as the enabling hypothesis (Benight & Bandura, 2004; Schwarzer & Knoll, 

2007). The enabling hypothesis has been tested in other contexts promoting health behavior 

change (Banik et al., 2017; Ernsting et al., 2015; Rackow et al., 2015). However, only one of 

these studies experimentally manipulated social support (Rackow et al., 2015). Intervention 

studies have shown that self-efficacy and social support promotion can enhance multiple 

health behaviors (Chipojola et al., 2020; Goodwin et al., 2015; Luszczynska et al., 2006, 

2016), but no such studies have promoted pelvic-floor-protective behaviors or protective car-

rying behaviors in low-resource settings.  
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Aims of the present study and hypotheses 

In this study, we aim to test for the first time whether the promotion of self-efficacy 

and social support based on the enabling hypothesis can enable women’s pelvic-floor-protec-

tive behaviors in a low-resource setting. We aim to increase pelvic-floor-protective carrying 

behaviors to reduce the health risks of carrying heavy loads in rural Nepal (i.e. reducing 

weight carried and applying pelvic floor protective lifting techniques). This is the first analy-

sis involving carrying behaviors from the perspective of health behavior theory. We tested a 

series of preregistered hypotheses. First, to test whether a psychological intervention that pro-

motes self-efficacy can promote women’s use of protective carrying behaviors, we hypothe-

sized that women who received self-efficacy interventions either alone or with social support 

exhibit increased use of protective lifting (H1a) and greater reduction in weight carried (H1b) 

compared to an information-only control condition. We also used the enabling hypothesis, to 

investigate whether including a social partner in the intervention is more effective than indi-

vidual psychological intervention. We therefore hypothesized that women who received self-

efficacy and social support indicate increased use of protective lifting (H2a) and greater re-

duction of weight carried (H2b) than women who received the self-efficacy-only intervention 

condition. We additionally investigated the mechanisms of the intervention. To do so, we 

tested the hypotheses that increased self-efficacy (H3) or increased received social support 

(H4) explain the intervention effects on the use of protective carrying behaviors. Finally, we 

explored whether the reduction of weight carried relates to increased carrying frequency as a 

coping mechanism and whether the participation in the study improves women’s psychoso-

cial well-being and symptoms of pelvic organ prolapse over time.  
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Methods 

A nonrandomized controlled trial with a three-arm parallel group design was devised 

and preregistered (https://clinicaltrials.gov/ct2/show/record/NCT05154006). The three inter-

vention conditions provided self-efficacy, self-efficacy and social support, and information 

only (control). The village-based allocation of interventions prevented the transfer of infor-

mation within villages (Benjamin-Chung et al., 2018). The study was conducted from Janu-

ary to April 2022 in three rural villages in the Kavre and Sindhupalanchowk districts of Ne-

pal. This is a typical low-income region with health centers affiliated to Kathmandu Univer-

sity Hospital, where the second author is based. All national COVID-19 restrictions had been 

lifted at that time. The Ethical Board of University of Bern, Switzerland [2021-10-00005] and 

the Ethical Review Committee of the Nepal Health Research Council [514/2021] approved 

this study. We used ‘Guidelines for Reporting Non-Randomized Studies’ to report the meth-

ods of this study (Reeves & Gaus, 2004). 

Population and sample  

Three out of five villages from a previous study on water carrying (Meierhofer et al., 

2022; Tomberge, Bischof, et al., 2021; Tomberge, Shrestha, et al., 2021) were purposely se-

lected to ensure their similarity in carrying behavior (kg per trip, carrying during preg-

nancy/postpartum, breathing during lifting, awareness of PFM) and living conditions. Inclu-

sion criteria for participants were being an adult woman of reproductive age (18–49 years), 

involved in carrying loads, permanently living in the project area, and having a social partner 

such as husband or mother-in-law from the same or neighboring household to support them. 

In the self-efficacy-only condition, two village sections needed to be skipped because of 

COVID-19 cases, and women living in these sections were not included.  

The sample size was estimated at N = 300 by an a priori power analysis for a re-

peated-measures analysis of covariance for three conditions with a desired power of > 80%, a 

significance level of α = 0.05, the assumption of medium effects (based on another study 

(Ernsting et al., 2015)), and allowing for an expected dropout rate of up to 20% from baseline 

to follow-up (Faul et al., 2009). Figure 10 provides the participant flow. From each of the 

three villages, 100 women and the social partners they had selected were surveyed before and 

after the intervention, resulting in a total sample size of N = 300 dyads of women and social 

partners. The present paper focuses solely on the data from the women. Of the 300 women, 

20 dropped out at follow-up, mostly because women were travelling (12 cases or 60%, see 

Figure 10 for details). Women who dropped out used less protective lifting techniques than 

completers at baseline.   

https://clinicaltrials.gov/ct2/show/record/NCT05154006
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Figure 10 

Participant flow chart 

Note. ITT = Treating missing values with intention to treat. 
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Measures  

See Table S1 in the supplementary material for detailed item wordings. We mostly 

used existing measures (Barber et al., 2001; Grøn Jensen et al., 2022; Hagen et al., 2009; Kaz 

de Jong et al., 2016; Moss-Morris et al., 2002; Pathak et al., 2018; Rocha et al., 2012; 

Schwarzer et al., 2003; Schwarzer & Knoll, 2007) that were adapted to the local context and 

piloted within a mixed methods study in the study area (Tomberge, Shrestha, et al., 2021). 

Items using unipolar Likert scales as answer options were augmented with a visual 5-dot 

scale, which was developed to support responding populations with low literacy (Harter et 

al., 2020). All items were translated and back-translated from English to Nepali and dis-

cussed and pretested in two villages not part of the analyses. The local research assistants 

who delivered the questions using computer-assisted face-to-face interviews had been trained 

in depth for 1 week. All measures were assessed at baseline and at 2-month follow-up.  

Co-primary outcomes: Pelvic-floor-protective carrying behaviors 

Weight carried. This was assessed by averaging two self-reported open questions 

about the average weight of water and the average weight in kg of other loads (e.g. firewood), 

carried per trip in the preceding week.  

Protective lifting techniques. In the absence of an existing measure, these were as-

sessed with an index that examined correctness and frequency of protective lifting, created 

from recommendations in physiotherapy literature (Bø, 2004; Hagins et al., 2004; Kawabata 

et al., 2010; Sarno & Hameed, 2018). To assess correctness, the women were asked to lift a 

filled water container of the size they usually carry and then asked what they did with their 

pelvic floor and how they breathed during lifting using open questions with precoded answer 

options: 0 = “inhale”; 1 = “exhale”, 0 = “hold breath”, 0 = “not aware of”; 0 = “other”. The 

frequency items referred to the proportion of times they used protective lifting in the last 

week, with answer options from 1 = “(almost) never (0%)” to 5 = “(almost) always (100%)”. 

The index was calculated using the following formula: (Tightens PFM + exhales while lift-

ing) × Mean frequency (Frequency of tightening PFM when lifting in the last week; fre-

quency of exhaling when lifting in the last week). The index showed acceptable internal con-

sistency of the four items (α = 0.67), and high convergent validity: the self-reported breathing 

was strongly correlated (r = .75) with breathing observations made by the researchers during 

the behavioral demonstration.  
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Secondary outcomes 

Before assessing psychosocial determinants of protective carrying behaviors such as 

self-efficacy and after the behavioral assessment, a short explanation of the protective carry-

ing behaviors was given at baseline in order for the participants to understand these questions 

as well.  

Self-efficacy. Self-efficacy in reducing weight carried and using protective lifting 

techniques was calculated from a mean of five items each (α = .91-.95) (Schwarzer et al., 

2003). This was also assessed by one item immediately after the intervention (in addition to 

the 2-month follow-up, not preregistered). 

Social support. Social support in reducing weight carried and using protective lifting 

techniques was calculated from a mean of six items each on informational, emotional, and in-

strumental received social support (α = .91-.94) (Schwarzer & Knoll, 2007). Social support in 

using protective lifting techniques was assessed only at follow-up. We decided this after the 

pretest because women and others that might have supported them did not know really any-

thing about protective lifting at baseline, with the result that they were unable to report re-

ceived support for this. 

Carrying frequency per week. This was calculated by the product of self-reported 

carrying trips per day by days carried per week.  

Physical health. We assessed pain in the pelvic/urogenital area with the mean of 

three items with the revised Faces Pain scale and the Numerical Pain Rating scale (Pathak et 

al., 2018; S. Sharma et al., 2017), symptoms of pelvic organ prolapse with The Pelvic Organ 

Prolapse Symptom Score (Hagen et al., 2009) and urinary incontinence (occurrence and fre-

quency based on the International Consultation on Incontinence Questionnaire-Urinary In-

continence Short Form (Grøn Jensen et al., 2022). The impact of these symptoms during ac-

tivities such as lifting and coughing was assessed based on the Pelvic Floor Impact Question-

naire (Barber et al., 2001). The physical health measures indicated acceptable to good inter-

nal consistency (α = 0.69-0.75) except for pelvic organ prolapse and pain at follow-up (α = 

.60).  

Psychosocial well-being. This was assessed by the following measures: illness-re-

lated personal control (α = .73/.77), a subscale of the revised Illness Perception Questionnaire 

(Moss-Morris et al., 2002), quality of life (EUROHIS Quality of Life 8-Item Index, α = 

.83/.85) (Rocha et al., 2012) and one item on daily functioning (functioning rating scale) 

(Kaz de Jong et al., 2016). Additional psychosocial determinants of protective carrying 
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behaviors were preregistered and assessed (Schwarzer et al., 2003; Tomberge, Shrestha, et 

al., 2021). They are reported in the supplementary material (Table S14).  

Covariates. These included age, socioeconomic status calculated by income per 

household member, ethnicity, education and pregnancy status (pregnant or up to 3 months 

postpartum/neither of these). 

Procedures 

A research assistant unrelated to this project randomly allocated the villages to one of 

the three conditions by drawing lots. The allocation was concealed in sealed envelopes until 

the night before the intervention delivery. Participants were blinded to condition.  

After obtaining approval from local leadership and presenting and discussing the 

study goal (increasing protective carrying behaviors to enable women to care for their pelvic 

floor health) and general procedures of the study with local stakeholders and community 

health volunteers, six trained Nepali research assistants enrolled participants following the 

random route method (Hoffmeyer-Zlotnik, 2003). After obtaining participants’ written in-

formed consent by signature or thumbprint, two researchers simultaneously conducted struc-

tured computer-assisted personal interviews using tablets and structured behavioral observa-

tions with the women and their social partners (details under measures). In the week after the 

baseline assessments, a trained health practitioner from a different team than the interviewers 

visited the household and delivered the assigned interventions. After two months, the re-

search assistants revisited their households for follow-up assessment. The households were 

then debriefed by revealing their assigned condition. The first, fourth, and fifth authors moni-

tored the quality of data collected and ensured correct and complete intervention delivery. 

Interventions 

A detailed overview of the intervention activities can be found in Table S3 and Table 

S4 in the supplementary materials. All activities were delivered by health practitioners. They 

were intensively trained in PFM co-contraction and pelvic-floor-protective lifting by the third 

author before the trial and received refreshers after every village (see S2 for physiotherapy 

training details). They practiced delivering the intervention with detailed scripts to ensure that 

all participants received the same information.  

Participants in all conditions first received information on health consequences and 

pelvic-floor-protective carrying with leaflets validated in rural Nepal (see Figures S6 & S7 

for validated leaflet and Figure S5 for a leaflet designed specifically for this study) (Caagbay 

et al., 2017, 2020). Subsequently, the intervention conditions received additional interven-

tions according to their assigned condition. 
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Information on health consequences and behavior 

Trained health practitioners informed the women about preventing pelvic organ disor-

ders by coping with pelvic floor pressure while lifting (5.1 Information about health conse-

quences). For the target behavior of reducing weight carried, all women received information 

on recommended weight limits but were also informed that any reduction of weight carried 

was beneficial (4.1 Instruction on how to perform a behavior). Then, as a prerequisite of pro-

tective lifting, all women including information-only controls learned the co-contraction of 

the pelvic floor in sitting position, supported by visual cues such as indicating a squeeze with 

a hand around one finger (Luginbuehl et al., 2015) (4.1 Instruction on how to perform a be-

havior). The practitioner then provided instructions on pelvic-floor-protective lifting (only in-

structions, no practice), which included the co-contraction of the PFM before and during lift-

ing the load and exhaling breath (Bø, 2004; Hagins et al., 2004; Kawabata et al., 2010; Sarno 

& Hameed, 2018) (4.1 Instruction on how to perform a behavior).  

Self-efficacy promotion 

Self-efficacy was promoted by activities targeting the four sources of self-efficacy 

(Bandura, 1977): performance accomplishments, vicarious experience, verbal persuasion, and 

emotional arousal. 

First, the practitioners invited the women to practice protective lifting and provided 

encouraging feedback (8.1 Behavioral practice/rehearsal, 15.1 Verbal persuasion about 

capability; 2.2 Feedback on behavior). Second, the practitioners videotaped the women while 

they practiced protective lifting. Afterwards, the women watched themselves on the video 

and identified which components of protective lifting they had applied successfully (15.3 

Focus on past success; 2.3 Self-monitoring of behavior). Third, the women were shown a 

video of a rural Nepali woman (role model, see Figure S9 for a screenshot of the video) 

carrying a reduced-weight load and using pelvic-floor-protective lifting techniques and were 

encouraged to do the same (4.1 Instruction on how to perform the behavior; 6.1 

Demonstration of behavior; 16.1 Vicarious reinforcement; 15.1 Verbal persuasion about 

capability). In the fourth activity, the women received a model of a woman, loads, and 

symbols of the pelvic floor and breath made of paper (see these symbols in Figure S8) and 

were encouraged to set up a scene of themselves carrying less weight and performing pelvic-

floor-protective lifting (15.2 Mental rehearsal of successful performance). To enhance 

positive emotional arousal, the women were asked to draw a smiling face on the model (11.2 

reduce negative emotions). Finally, the practitioners read out a mental journey to further 

increase a relaxing arousal (11.2 reduce negative emotions). In the mental journey, the 
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women imagined themselves standing in the field and then deciding to reduce the weight they 

carried and to practice protective lifting (15.2 Mental rehearsal of successful performance; 

15.1 Verbal persuasion about capability; 4.1 Instruction on how to perform the behavior). 

They were encouraged to inwardly repeat to themselves: “I am sure I can carry less weight 

[use protective lifting techniques]” (15.4 Self-talk). 

Self-efficacy and social support promotion 

The social support intervention included dyadic behavior change techniques (DBCTs) 

comprising joint DBCTs such as cooperative learning of the behavior and cross-over DBCTs 

which are techniques directed more specifically to the women as a focal person, e.g. the so-

cial partner provides social support) (Scholz et al., 2020). The women and their social part-

ners received all the information and practiced self-efficacy activities such as PFM contrac-

tions together, or were both filmed during protective lifting (joint DBCTs: Cooperative learn-

ing). The role model video included a mother-in-law and a husband who helped carry weight 

and reminded the woman of protective lifting. The social partners were instructed to provide 

feedback to the participants and to support them during the activities if difficulties arose 

(Cross-over DBCTs: 15.1, Feedback on behavior; 3.2, Social support, practical; 3.3, Social 

support, emotional). 

Data analyses 

Missing data at follow-up were treated using listwise deletion (participants whose 

data were missing were excluded from the analysis) (Graham, 2009). However, we per-

formed sensitivity analyses using intention-to-treat (ITT) with the last observation carried 

forward method (Graham, 2009), replacing missing follow-up data by the baseline. Univari-

ate outliers M +- 3 SD were adapted to the next highest or lowest value within 3 SD for all 

variables (Tabachnick & Fidell, 1983). Identified outliers are reported in the Table note of 

Table S14 in the supplementary materials. For the symptoms of pelvic organ prolapse, we 

performed an additional analysis without correcting outliers to account for women with 

strong symptoms. 

To evaluate baseline group differences for all study variables, we used ANOVAs with 

condition as independent variable (1 = control, 2 = self-efficacy, and 3 = self-efficacy + social 

support) and the baseline measures each as dependent variable or Chi-square test of equal fre-

quencies for nominal variables such as ethnicity.  

Main effect models 

To investigate the intervention effects on weight carried and protective lifting we con-

ducted a repeated-measures ANOVA with the two measurement points and the conditions as 
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independent variables and each of the outcomes as dependent variables. Because our prepara-

tory analyses indicated systematic group differences at baseline (see results section), we de-

cided to analyze group-by-time effects using planned contrasts with change scores in univari-

ate ANOVAs (van Breukelen, 2013). The change scores were computed by subtracting the 

follow-up score from the baseline score. Using change scores (e.g. instead of ANCOVA) to 

analyze group-by-time intervention effects is recommended when baseline differences occur 

in pre-existing or naturally occurring conditions such as the three different villages in our 

study (van Breukelen, 2013). We used Helmert contrasts to compare information -only con-

trols against the two intervention conditions (H1) and then compared self-efficacy against 

self-efficacy and social support (H2) (Schad et al., 2020).  

In order to investigate whether reduced weight carried related to increased carrying 

frequency, we examined correlations of change scores from the two measurement points for 

these two variables. To investigate time effects on psychosocial well-being and physical 

health symptoms as well as the preregistered secondary outcomes, we conducted a repeated-

measures ANOVA with the two measurement points and the conditions as independent varia-

bles and each of the outcomes as dependent variables.  

Mediation analyses 

To analyze whether self-efficacy or social support mediated the intervention effects 

on protective carrying behaviors (H3 and H4), mediation analyses were conducted using 

PROCESS in SPSS (Hayes, 2017). Change in self-efficacy and social support at follow-up 

were used as mediators of the effect of conditions on change in both protective carrying be-

haviors.  

Sensitivity analyses 

To confirm the robustness of the findings, four sensitivity analyses were performed 

for the main effect models (H1 and H2): (1) Removing participants who did not receive the 

intervention from the data set, (2) removing multivariate outliers from the data set (residuals 

+- 2 SD), (3) ITT analysis, and (4) adding sociodemographic factors as covariates to the 

model. All analyses were performed in IBM SPSS Statistics for Windows, Version 28.0 

(IMB Corp, 2021); visualizations of effects were created in RStudio v 2022.07.01(R Core 

Team, 2022) using the ggplot2 package (Wickham, 2016) for the boxplot and the cat_plot 

function in the interact_plot package (Long, 2021) for the line graphs. A panel was created 

using the ggpubr package (Kassambara, 2022). 
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Results 

See Table S10 for detailed descriptive statistics on sociodemographic data and Table 

S14 for all other study variables in the supplementary materials. The average household in-

come of all women was 9168 NPR per month (~ 72 USD, SD = 62 USD). On average, they 

were 36 years old (SD = 9) and had given birth to 2.6 children (SD = 1.3), 45% of the women 

were illiterate or had informal education and 8% of them were either pregnant or up to 3 

months postpartum. At baseline, 15% of women reported symptoms of urinary incontinence, 

and 14% reported often feeling one or more symptoms of pelvic organ prolapse. Social part-

ners were 32% husbands, 31% mothers-in-law, 10% female friends and neighbors, and 8% 

sisters-in-law or others. 

At baseline, women carried 17 kg (SD = 8 kg) of water 13 times (SD = 9) per week 

and 27 kg (SD = 15 kg) of other loads 7 times (SD = 6) per week. At baseline, 28% tightened 

the PFM, and 36% exhaled when demonstrating lifting; however, only 7% reported using one 

or both techniques at least half of the times they lifted loads.  

Randomization check 

Several statistical baseline differences emerged between conditions (see Tables S10 

and S14 in the supplementary materials). All conditions differed from one another in distribu-

tion of ethnicities. Women in the information-only control condition were older and had 

lower education and a higher proportion of Buddhists than Hindus than did the intervention 

conditions. Women in the self-efficacy-only condition had fewer children, carried on average 

10 kg less weight per trip, and had higher self-efficacy in using protective carrying than the 

other two conditions. They further reported higher household income and received more so-

cial support in reducing weight carried than controls. 

Intervention fidelity 

Eight women did not receive the intervention. They differed from recipients at base-

line secondary outcomes, having decreased ability in feeling their PFM [t(291) =-5.77; p 

<.001, d =.3], but higher injunctive norms (i.e., others’ approval) [t(8.40) =3.28; p = .011, d 

=.25] and lower perceived barriers to reducing weight carried [t(8.06) =-2.60; p =.031, d =.3]. 

In terms of participant’s intervention comprehension and learning we found that 

women in all conditions increased their ability in feeling their PFM from baseline to follow-

up (12%, medium effect: η2 = .06) and were more likely to report a technique for tightening 

the PFM (24%, large effect: η2 = .25). At follow-up, we asked the women which intervention 

activities they remembered (see descriptive statistics and group differences in Table S11). 

Overall, 39% remembered they had learned to tighten the PFM, 71% remembered 
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instructions on the reduction of carried loads and 61% remembered protective lifting tech-

niques. Women in the social support condition mentioned more protective lifting techniques 

correctly than women in the other two conditions (p <.001, medium effect: η2 = .25) and re-

membered all self-efficacy activities more than women in the self-efficacy-only condition (p 

< .001 - p = 0.030, small effects: d = .4).  

Main intervention effects on pelvic-floor-protective carrying behavior 

An overview of descriptive statistics and group differences for co-primary outcomes 

is given in Table 9 and a visualization in Figure 11. All conditions significantly increased use 

of protective lifting techniques by 23–33% and decreased mean weight carried by 3–6 kg af-

ter the interventions (large time effects η2= .49/.20).  

Table 9 

Intervention effects for changes in protective carrying behavior 

 Baseline Follow-up Change Group 

Effect3 

Time effect4 Group × 

Time ef-

fect5 

 M SD M SD M SD p η2 p η2 p η2 

Protective 

lifting (%)1 

      

.098 .02 <.001 .49 .021 .02 

Info  

control .10 .11 .33 .29 .23 .33 

    

  

SE only .11 .12 .39 .29 .28 .39       

SE + SS .10 .15 .43 .27 .33 .43       

Overall .10 .11 .38 .29 .28 .38       

Weight car-

ried (kg)2       <.001 .07 <.001 .20 .014 .03 

Info  

control 23.5 9.9 18.5 9.4 -5.0 9.8 

      

SE only 17.7 9.5 15.1 8.5 -2.6 9.2       

SE + SS 24.4 8.1 18.2 9.3 -6.2 8.2       

Overall 21.9 9.7 17.3 9.1 -4.6 9.2       

Note. N = 280, M = Mean, SD = Standard deviation, η2 = Eta-squared effect size with small 

(.01), medium (.06), and large (.14) effects (Cohen, 1988). Info = Information only, SE =self-

efficacy, SE+SS = self-efficacy and social support. 1Product of correctness and frequency of 

using protective lifting techniques (range: 0-1). 2Mean of water and other loads carried in an 

average trip in kilograms.3Group effects in ANOVA represent baseline differences. 4Time ef-

fects in ANOVA represent whether the variable changed from baseline to follow-up across 

conditions 5Group×Time interaction effects indicate that there was a significant difference in 

the change from baseline to follow-up between the conditions.  
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Note. Plots A and C visualize time effects in protective carrying behaviors from baseline to follow-up. Plots B and D visualize change scores in 

the three conditions.

Figure 11 

Intervention effects on protective carrying behaviors (co-primary outcomes) 
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Regarding the use of protective lifting techniques, effects of different conditions dif-

fered (small group by time effect: η2= .02). Planned contrasts revealed that the intervention 

conditions compared to controls showed 8.5% greater use, supporting H1a [p = 0.013, d = 

0.3]. There was no added effect of self-efficacy and social support compared to self-efficacy, 

rejecting H2a [t(277) =1.20; p = 0.111]. An exploratory analysis found that self-efficacy and 

social support increased lifting techniques by 10% more than controls [t(277) = 2.53; p = 

0.009, medium effect: d = 0.6].  

Effects of conditions on reducing weight carried also differed over time (small group 

by time effect: η2= .03). Planned contrasts indicated that, against H1b, the intervention condi-

tions did not reduce weight more than information only [t (277) =0.52; p = 0.304]. However, 

self-efficacy and social support reduced weight carried to a greater extent (3 kg more) than 

self-efficacy, supporting H2b [t(277) = -2.65; p = 0.005, d = 0.4]. Exploratory analyses indi-

cated that self-efficacy and social support did not reduce weight carried over information 

only [t(277) = -0.89; p = 0.374].  

Sensitivity analyses for main effects on pelvic-floor-protective carrying behavior 

Overall, the results remained substantively unchanged after excluding data from par-

ticipants who did not receive the intervention, removing multivariate outliers, or using ITT 

(See Table S12 in the supplementary materials for sensitivity analyses). The only except was 

a group-by-time interaction in the ANOVA, which did not remain robust for protective lifting 

when using ITT. Still, the planned contrast for protective lifting remained substantively un-

changed (intervention conditions vs. information only: p = 0.033, d = 0.3). When adjusting 

for sociodemographic variables (see Table S13), the group-by-time effects for using protec-

tive lifting techniques remained substantially unchanged but were no longer significant for 

weight carried. 

The role of self-efficacy and social support as mediators 

We did not find group differences in changes to self-efficacy in reducing weight or 

using protective lifting. Thus, the condition for mediation was violated, and we rejected the 

mediation hypotheses for self-efficacy (H3). In an exploratory analysis, we detected time and 

group effects for self-efficacy measured immediately after administering the intervention. 

Self-efficacy for both protective carrying behaviors was significantly higher immediately af-

ter the interventions (M = .84 / .85) compared to baseline (M = .55 / .59, both p < 0.001), but 

returned to baseline level at follow-up (M =-.54 / M = .61, both p < 0.001). Self-efficacy for 

protective lifting increased more from baseline to intervention in the self-efficacy-only condi-

tion and decreased less from intervention to follow-up in the self-efficacy and social support 
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condition compared to controls. However, none of these changes in self-efficacy mediated the 

intervention effects. 

Partly supporting H4, social support in using protective lifting techniques at follow-up 

was 24% higher in the self-efficacy intervention conditions than controls (p < 0.001, medium 

effect: η2= .07), and mediated the intervention effects on increased protective lifting tech-

niques, with condition predicting social support (B = .14, p < .001) and social support predict-

ing protective lifting (B = .28, p < .001), indirect effect ab = .04, 95%-CI [.02, .07]. Compar-

ing the self-efficacy + social support condition to controls, greater social support also ex-

plained increased protective lifting, with a stronger indirect effect ab = .07, 95%-CI [.03, 

.14]. For weight carried, there was no evidence of mediation in the absence of group differ-

ences in changes in social support. It is noteworthy that social support in reducing weight sig-

nificantly decreased by 8% from baseline to follow-up across all conditions (p < 0.001, η2= 

.07).  

Interventions effects on secondary outcomes: pelvic floor health and well-being 

We did not find any group-by-time effects in secondary outcomes except for pelvic 

and genital pain, which was reduced by 8% more in the self-efficacy and social support con-

dition than in the self-efficacy-only condition (small effect: η2 = .02). However, we found 

time effects for various secondary outcomes across all conditions (see Table S14 in the sup-

plementary materials for all preregistered variables). All women reduced carrying frequency 

of water by around 2.5 trips and other loads by around 1.5 trips per week over time (me-

dium/small effect: η2 = .08/.03). Women who reduced carried weight to a greater extent 

showed greater reductions in their carrying frequency (r = .08/.22, p = .003/ .001). 

Regarding our research question on time effects on physical health, women in all con-

ditions reported less urinary incontinence (small effect: η2 = .04). Those who reported incon-

tinence reported a reduced frequency of leaking urine within one week (large effect: η2 = .52), 

but their perceived burden of incontinence symptoms did not change. All women decreased 

in symptoms of pelvic organ prolapse (-0.92 points, medium effect: η2 = .10) and rated the 

impact of symptoms, if they had any, as 8% lower (large effect: η2 = .14). The decrease in 

symptoms remained unchanged when not controlling for statistical outliers in symptoms (i.e. 

not adjusting women with high symptoms of pelvic organ prolapse to sample mean), (-1.0 

points decrease in symptoms over time, medium effect: η2 =.09). Regarding psychosocial 

well-being, all women on average increased 4% in illness-related control over pelvic organ 

disorders (large effect: η2 = .36) and reported that carrying loads was on average 5% less of a 
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burden for their daily functioning in other tasks at follow-up (small effect: η2 = .02). No effect 

was found for quality of life. 

Discussion  

Based on the enabling hypothesis, this study aimed at testing whether the promotion 

of self-efficacy and social support can enable women’s health behavior in a low-resource set-

ting above giving information only. We investigated this for pelvic-floor-protective carrying 

behaviors in rural Nepal. Our study provides first promising, quasi-experimental evidence for 

the increased effectiveness of self-efficacy and social support on protective carrying behav-

iors over giving information only. Women in the self-efficacy and the self-efficacy and social 

support conditions indicated more frequent use of protective lifting techniques compared to 

women receiving information only (H1a). Comparing women from the two self-efficacy in-

tervention conditions, weight carried was only reduced when social support was also pro-

moted (H2b). An additional exploratory analysis showed group-by-time effects for pain, with 

those in the self-efficacy and social support condition reporting reduced pain at follow-up 

compared to self-efficacy only. Finally, there were improvements in all conditions in behav-

ior, health, and well-being, such as reduced symptoms of pelvic organ prolapse and perceived 

control over pelvic floor disorders. Overall, these results emphasize the important role of be-

havior change in reducing the health risks of carrying heavy loads.  

All time effects on protective carrying were large. Group-by-time effects on protective 

carrying were small, except for the effect of self-efficacy and social support on protective lift-

ing, which was medium sized. All time effects on protective carrying behaviors remained 

highly robust in the sensitivity analyses. The group effects remained robust in several sensi-

tivity analyses. However, intervention effects on protective lifting did not remain robust when 

using ITT or when controlling for sociodemographic variables in the analysis for weight car-

ried. Overall, these findings provide strong first evidence for the effectiveness of this behav-

ior change intervention in promoting protective carrying behaviors. Self-efficacy interven-

tions may thus complement educational approaches to health behavior change and target the 

limited behavioral control in populations with socioeconomic disadvantages that is often dis-

cussed (Greene & Murdock, 2013; Schüz et al., 2020; Tomberge, Shrestha, et al., 2021).  

Findings diverged on the benefits of the self-efficacy conditions for the two carrying 

behaviors. A possible explanation for this is that the behaviors may require different coping 

strategies (Carver et al., 1989). Increased self-efficacy can help individuals cope actively with 

a situation (Schwarzer & Knoll, 2007). Protective lifting techniques can be chosen and 
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applied by the women alone, but reducing weight carried may need the help of social partners 

if household needs for food and water supply are to be met (Earth & Sthapit, 2002; Meierho-

fer et al., 2022; Tomberge, Shrestha, et al., 2021). Our social support intervention made this 

social resource available directly. Also the finding that women did not increase carrying fre-

quency when reducing carried weight can be an indicator for a social coping strategy rather 

than an individual one, e.g. walking more times with less weight. 

Against our expectations, our intervention effects were not explained by changes is 

self-efficacy. This is in line with some health interventions for self-efficacy and social sup-

port which have similarly achieved desired behavioral outcomes without changing self-effi-

cacy (Allison & Keller, 2004; Hohl et al., 2016). Interestingly, we found a large increase in 

self-efficacy immediately after the intervention, supporting the validity of our intervention in 

promoting self-efficacy. However, this one-time intervention might not have been successful 

in maintaining self-efficacy over time. Future interventions may need to sequentially target 

self-efficacy at different phases in the behavior change process to enable recipients to main-

tain and recover healthy behaviors even when facing barriers in daily life.  

In contrast, our mediation analyses indicated that social support explained the inter-

vention effect on increased use of protective lifting techniques. Social support as a mediator 

of the effects in the intervention conditions is in line with the cultivation hypothesis. The cul-

tivation hypothesis, which is often discussed together with the enabling hypothesis, suggests 

that self-efficacy facilitates social support such that more self-efficacious individuals are 

more likely to reach out for help. This in turn explains behavioral health outcomes 

(Schwarzer & Knoll, 2007).  

While the intervention effects on increased use of protective lifting was explained by 

social support, the mechanisms of the intervention of increased reduction of carried weight 

remain unexplained by the assumed mechanisms of self-efficacy and social support. An alter-

native explanation may be that women in the social support condition remembered signifi-

cantly more self-efficacy activities than women in the self-efficacy condition without support. 

This may simply indicate that the intervention itself was more engaging due to the interaction 

with the social partner, but another possibility is that the social exchange about protective be-

haviors helped women to remember (Scholz et al., 2020). Another possible mechanism is that 

the social support intervention may have changed a partners’ psychosocial cognitions such as 

partners’ risk awareness about carrying loads and consequently influenced the women’s cog-

nitions and behavior (Rothman et al., 2020). This needs to be tested. 
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Strengths and limitations 

This study is the first to quasi-experimentally test the enabling effect of self-efficacy 

and social support on women’s health behavior in a low-resource setting. It is also the first to 

examine carrying loads from a health behavior change perspective and emphasize the im-

portance of this neglected research field to promoting women’s health in the Global South. 

Our intervention materials were developed in close discussion with local researchers and 

practitioners and provide a culturally adapted intervention to promote protective carrying be-

haviors tailored for women living in rural Nepal. These materials can now be used and 

adapted for further evidence-based health prevention campaigns and intervention studies in 

similar settings.  

There are also some limitations and avenues for future research. The generalizability 

of our results needs to be further tested in similar populations that present behavioral risks for 

pelvic floor health, such as heavy working and lack of postpartum PFM exercise (Caagbay et 

al., 2020; Geere et al., 2010; Harvey, 2003). Our study included a heterogeneous population 

of nulliparous and multiparous healthy women as well as women with salient symptoms of 

pelvic organ disorders, which can be considered a strength. However, further subgroup anal-

yses are needed to disentangle whether some groups of women profit more than others. A fur-

ther limitation is the nonrandomized study design, which may have contributed to the system-

atic group differences in sociodemographic and behavioral factors. The systematic group dif-

ferences may be a major reason why group effects did not remain robust when controlling for 

sociodemographic variables. Nevertheless, the results of our study are highly valuable and 

provide evidence that the interventions are promising and should be tested in a cluster-ran-

domized controlled trial.  

Conclusions 

Our study provides promising evidence of the importance of self-efficacy and social 

support in a low-resource setting. Health behavior change interventions for protective carry-

ing behaviors can enable women in the Global South to care for their pelvic health inde-

pendently in demanding environments, and help prevent pelvic floor muscle disorders.  
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1. Summary 

This thesis aimed at understanding and addressing women’s health behavior in une-

qual gender power relations with the example of carrying heavy loads in Nepal. First, the in-

fluence of gender power relations on women’s health behavior was explained. A need was 

identified to consider gender power relations in health behavior theory and methods when in-

vestigating women’s health behavior in low-resource populations. Carrying heavy loads in 

Nepal was outlined as a suitable example with which to test and adapt common approaches to 

health behavior research in unequal gender power relations (Chapter I). Chapters II and III 

identified carrying loads as a highly prevalent everyday working task for women in rural Ne-

pal, even during vulnerable periods of pregnancy. Chapter II described the physical burden of 

this behavior and its relation with women’s impaired well-being. Chapters III and IV identi-

fied self-efficacy, injunctive norm, and social support as the most important determinants of 

women’s -protective carrying behavior and emphasized the strong influence of family mem-

bers’ cognitions and behaviors and a shift in decision-making power towards them. In line 

with the determinants identified and the enabling hypothesis, interventions were developed to 

promote self-efficacy and social support by promoting women’s pelvic-floor-protective car-

rying behaviors (Chapter V). A nonrandomized, controlled trial found that these promoted 

pelvic-floor-protective carrying behaviors more effectively than only giving information 

(Chapter V). The intervention effects were partly explained by received social support (Chap-

ter V). Women in all study conditions reported improved pelvic floor health and well-being. 

The preceding chapters discussed the empirical studies’ findings in depth. This last 

chapter integrates the findings of these studies to discuss how health behavior research can 

investigate women’s health behavior in unequal gender power relations. Table 10 provides a 

brief overview of the research questions, the main results, and the major conclusions drawn. 

The subsequent Sections 2.1–2.3 then discuss the insights into the behavior of carrying heavy 

loads in light of the three structures of unequal gender power relations (R. Connell, 1987) and 

propose recommendations for research on women’s health behavior in unequal gender power 

relations directly in the relevant sections. Section 2.4 then discusses the role of social support 

and how it may enable women’s self-efficacy and health behavior in gender power relations. 

Afterwards, Section 3 discusses the implications of gender and power inequalities for health 

behaviors in other populations. Specific recommendations for further research and practice 

supporting pelvic-floor-protective carrying in Nepal are then outlined (Section 4). After dis-

cussing the strengths and limitations of this research (Section 5), this Chapter will end with 

general conclusions (Section 6). 
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Table 10 

Overview of this thesis’s main findings 

Aim Research questions Chap-

ter 

Results Conclusions 

Under-

standing 

women’s 

health 

behavior 

in 

unequal 

gender 

power 

relations 

(1) What are 

behavioral risk 

components of 

carrying loads in 

Nepal?  

II  

& III 

Women in the study area carried an 

average weight of 19 kg of water 

(SD = 10 kg) over a distance of 81 

m (SD = 162 m) 3 times per day 

(SD = 2). Women also reported 

carrying other heavy loads such as 

firewood (M = 36 kg per trip, SD = 

12 kg). At least half of the women 

carried loads during pregnancy and 

postpartum. 

These results emphasize the 

behavioral risk of a typical women’s 

everyday domestic work task such as 

carrying water in Nepal and indicate 

the potentially harmful combination 

of this behavior with women’s 

reproductive role: the frequent 

carrying during pregnancy and 

postpartum. This highlights that 

women’s working behaviors can be 

physically demanding and thus 

potentially health-impeding 

behaviors. 

(2) How is the 

behavior of 

carrying loads 

related to 

women’s 

psychosocial 

well-being? 

II The physical burden of carrying 

water is related to more emotional 

distress and reduced functioning in 

other tasks. This relationship was 

exacerbated for women carrying in 

hilly terrain, and for those who 

already had pelvic organ prolapse. 

For women with pelvic organ 

prolapse, higher physical burden of 

water carrying was nevertheless 

related to higher quality of life. 

Women’s everyday working 

behaviors such as carrying loads can 

have detrimental effects on their 

well-being, especially when facing 

challenging environmental and 

personal conditions. However, 

maintaining working tasks even with 

impaired health may be an important 

factor of women’s quality of life. 

(3) What are the 

psychosocial 

determinants of 

the intention and 

behavior of 

pelvic-floor-

protective 

carrying 

behavior? 

 

III Outcome expectancies, self-efficacy, 

injunctive norms, and social 

support were associated with higher 

intention and behavior related to 

protective carrying. Qualitative 

interviews further identified that 

household decision-making power, 

structural barriers, and the necessity 

of goods were determinants that 

explained diminished self-efficacy. 

Norms supporting a traditional 

gender division and self-identity 

that aligned with these were further 

explanatory factors. 

Psychosocial determinants can 

explain protective carrying behaviors 

in addition to structural barriers such 

as the lack of infrastructure.  

Self-efficacy and social influences 

that are shaped by traditional gender 

roles may explain women’s health 

behavior in unequal gender power 

relations and undermine their 

individual health decision-making 

power. 

 

(4) How well does 

an established 

health psychology 

model predict 

women’s pelvic-

floor-protective 

carrying behavior, 

and which 

adaptations are 

useful? 

III The quantitative assessment of the 

HAPA model identified 

determinants that related to 

protective carrying behaviors. 

Qualitative findings cross-validated 

the psychosocial determinants 

identified in the quantitative HAPA 

assessment, explained them, and 

emphasized additional contextual 

determinants. 

 

The HAPA model proved useful in 

investigating protective carrying, 

provided that items were carefully 

adapted to the local context. A 

qualitative perspective helped to 

understand and extend the 

quantitative results. The assumption 

of individual decision-making power 

in common health behavior models 

may be invalid for women in gender 

power relations as health decisions 

can be made by family members. 
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Aim Research questions Chap-

ter 

Results Conclusions 

Identify 

the role 

of an 

influenti

al social 

partner 

on 

women’s 

health 

behavior 

in gender 

power 

relations 

(5) Do daughters-

in-law and their 

mothers-in-law 

correlate in their 

cognitions and 

behavior related 

to protective 

carrying? 

IV Mothers-in-law and daughters-in-

law were similar in their behavioral 

intentions risk perception, self-

efficacy, and action planning skills 

but varied in other cognitions and 

in behavior. 

Women’s health cognitions and 

behaviors may align with but also 

contradict influential others in 

unequal gender power relations. 

(6) How do 

daughters- and 

mothers-in-law’s 

cognitions relate 

to their own and 

their dyadic 

partner’s 

behavioral 

intentions and 

behavior over and 

above their own 

cognitions? 

IV Daughters- and mothers-in-law’s 

cognitions were related to each 

other’s intentions about protective 

carrying. The mother-in-law’s 

cognitions were related to the 

daughter-in-law’s protective 

carrying behavior. The mother-in-

law’s self-efficacy, descripte and 

injunctive norm were both 

positively and negatively related to 

women’s intentions and behavior 

over and above their own 

cognitions. Negative partner effects 

were predominant when the 

women’s own self-efficacy was 

low. 

Cognitions of an influential partner’s 

seem to be linked to a woman’s 

health behavior in unequal gender 

power relations. Partner’s self-

efficacy was found to be particularly 

important. 

These findings indicate the benefit 

and the importance of including a 

dyadic perspective when 

understanding and changing 

women’s health behavior in gender 

power relations.  

 

 

Change 

women’s 

health 

behavior 

and 

health in 

gender 

power 

relations  

 

(7) Can the 

promotion of self-

efficacy or social 

support improve 

women’s pelvic-

floor-protective 

carrying behavior 

over only giving 

information? 

V Self-efficacy promotion in the two 

intervention groups combined 

increased the use of pelvic-floor-

protective lifting techniques 9% 

more than only giving information. 

Carried weight was reduced by 3 kg 

more when promoting self-efficacy 

and social support than when only 

promoting self-efficacy.  

Interventions in gender power 

relations based on the enabling 

hypothesis, such as those targeting 

self-efficacy and the social support 

of influential social partners may be 

more promising when promoting 

women’s health behavior than 

informational interventions. 

(8) Are the 

intervention 

effects of pelvic-

floor-protective 

carrying behavior 

explained by 

increased self-

efficacy (8a) or 

increased 

received social 

support (8b)? 

V Intervention effects were not 

explained by increased self-

efficacy.  

Stronger received social support 

explained higher use of protective 

lifting techniques in the self-

efficacy groups than in controls. 

 

The interventions examined were 

unable to sustainably increase self-

efficacy. Interventions on women’s 

health behavior in gender power 

relations may need other approaches 

to promote self-efficacy. However, 

receiving social support seems 

relevant to women changing health 

behaviors in unequal gender power 

relations. 

 (9) Can the 

promotion of 

protective 

carrying improve 

women’s 

symptoms of 

pelvic organ 

disorder and 

psychosocial 

well-being? 

V Women in all study conditions 

improved symptoms of pelvic 

organ disorders and indicated 

improved psychosocial well-being 

over time. These results need to be 

interpreted with caution because we 

had no control group that received 

no health behavior change 

promotion. 

Promoting behavioral adaptations to 

enable women to independently 

diminish health risks in everyday 

working behavior proved promising 

in improving women’s physical and 

psychological health. 
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2. Unequal gender power relations and women’s health behavior 

The results on and implications for women’s carrying heavy loads in Nepal highlight 

the relevance of unequal gender power relations to women’s health behavior in multiple as-

pects that are briefly summarized here. Describing and understanding the behavior of carry-

ing heavy loads highlighted that this behavior was rooted in a gender division of labor and 

emphasized that this behavior was harmful for women’s well-being. The results of this thesis 

further highlighted the relevance of the gender division of cathexis and social norms because 

the influence of close social relationships, injunctive norms, self-identity, and correlated af-

fective attitudes were found to be relevant to women’s pelvic-floor-protective carrying be-

haviors. Ultimately, the key role of self-efficacy highlighted by these results and its interrelat-

edness with limited decision-making power due to social influence and lack of structural re-

sources support the identification of the gender division of power as an important behavioral 

risk factor. The gender division of power and cathexis became even more salient when identi-

fying the role in women’s pelvic floor protective carrying behavior of their mothers-in-law as 

influential partners of perceived higher status. Finally, the results of this thesis highlighted 

ways of changing women’s behavior in unequal gender power relations because self-efficacy 

and social support promotion enabled women to use pelvic-floor-protective carrying behav-

iors. 

The following section discusses the findings on women’s protective carrying behav-

iors in more detail and in the light of three structures of unequal gender power relations: the 

gender divisions of labor, cathexis and social norms, and power. It elaborates how health be-

havior research can consider unequal gender power relations when describing, understanding, 

and changing women’s health behavior.  

2.1 Considering a gender division of labor in women’s health behavior 

This thesis identified the carrying of water and other loads in Nepal as typical 

women’s everyday domestic work as prescribed by a traditional gender division of labor 

(Chapter III). Chapters II and III objectified the risks of this behavior by describing its physi-

cal burden in terms of weight in kilogram, distance, frequency, and elevation of carrying and 

indicated the potentially harmful combination of this behavior with women’s reproductive 

role: frequent carrying during pregnancy and postpartum. The relationship of the physical 

burden of carrying with women’s impaired physical health was supported by another work of 

our research group (Meierhofer et al., 2022), and Chapter II further emphasized its relation-

ship with their lower psychological well-being. This section uses the implications of these 
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findings to discuss how health behavior research can consider the gender division of labor 

when understanding and addressing women’s health behavior.  

Women’s working behaviors are health behaviors 

The carrying of heavy loads is only one context-specific example of how women’s 

work behavior can pose potential risks to their health and well-being in contexts of unequal 

gender power relations. However, women’s working behaviors are somewhat overlooked as 

health behaviors. Health behavior research dedicated to women’s health is predominantly fo-

cused on reproductive health behaviors (Garrison-Desany et al., 2021; Robinson et al., 2017; 

World Health Organization, 2012): behaviors necessary for understanding and managing 

their own fertility and preventing and treating sexually transmitted diseases (United Nations 

Population Fund, 2014). The findings of this thesis encourage a broader perspective on 

women’s health behaviors instead of solely considering reproduction.  

Chapters II and III described all aspects of carrying loads and thus helped to identify 

its behavioral risk factors and objectify its physical burden. Multiple other domestic work be-

haviors can pose a potential risk to physical health and would be worth examining from a 

health behavior perspective. For example, exposure to chemicals or dust during cleaning can 

irritate skin, eyes, and lungs and trigger allergies and asthma (Charles et al., 2009). Using 

solid fuels such as coal and biomass for cooking can pose a risk of respiratory diseases and 

affects approximately 50% of households globally (International Energy Agency, 2006; 

Torres-Duque et al., 2008). In rural areas, women’s role in agriculture is also substantial and 

can pose severe health risks (e.g. Gurung et al., 2005; Halbrendt et al., 2014; Johnston et al., 

2018). Working in fields that have been treated with pesticides for example can cause a broad 

range of acute and chronic diseases (Atinkut Asmare et al., 2022), and weeding, harvesting, 

and planting is predominantly undertaken by women and girls. Just like carrying loads, these 

working behaviors can pose particular risks during pregnancy and postpartum (MacDonald et 

al., 2013; Naidoo et al., 2011). 

Future health behavior research that aims to promote women’s health in unequal gen-

der power relations can describe the risk factors of women’s context-specific work behaviors 

such as exposure to chemicals and pesticides, body posture, and the relevance of these behav-

iors during vulnerable periods such as pregnancy. In this way, health behavior research will 

be able to identify other neglected yet relevant women’s health behaviors, identify potential 

behavioral adaptations to cope with the risks involved, and start developing theory-based in-

terventions to promote these.  
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The importance of well-being when addressing women’s health behavior 

Health behavior research in the field of women’s health should aim for behavior 

change to promote not only physical health but also psychological health. This is particularly 

important because the workload of unpaid and paid work has often been described as imped-

ing women’s psychological health (Cramer & Hunter, 2019; Gu et al., 2019; Väänänen et al., 

2005). This is in line with the findings of the present research that carrying loads in Nepal in-

creased women’s emotional distress and reduced their functioning (Chapter II). Research 

from other contexts has found that women’s work-related stress can arise from feeling over-

whelmed by the demands of their jobs, lacking time for themselves, and not having control 

over their work (Avotri & Walters, 1999; Cramer & Hunter, 2019). The findings of this thesis 

indicate that the promotion of behaviors to cope with the risk factors of working behavior can 

promote women’s psychosocial well-being, such as perceived control of the symptoms of 

pelvic organ prolapse and increased functioning (Chapter IV). However, it is important to 

mention at this point that the study design did not include a control group without behavior 

change promotion, and the increased in well-being can therefore also be attributed to fluctua-

tions in well-being over time. Other approaches to promoting women’s psychological health 

in health behavior research might include promoting resilient working practices such as set-

ting workload priorities and stress management training as health behaviors (K. Rao et al., 

2011; Verburgh et al., 2020). 

In any case, it is important to address at this point that the qualitative findings in 

Chapter III describes how some women also report positive feelings associated with carrying 

tasks and perceive it as part of their self-identity. This finding is discussed below in the sec-

tion on social norms.  

The indirect risk of women’s working behaviors on health behaviors 

Chapter II also indicated the relation between the physical burden of carrying loads 

and low functioning in other daily activities. This indicates that women's work tasks may 

pose not only a direct but also an indirect risk to women's health by preventing them from en-

gaging in other, potentially health-promoting, behaviors. This encourages health behavior re-

search, in addition to discovering new research fields of women’s health behaviors, to con-

sider women’s working behaviors in established research fields. Health behavior research 

about sleep hygiene, physical activity, and healthy eating, for example, has described compet-

ing working tasks and responsibilities that prevent women from engaging in healthy behav-

iors (Devine et al., 2003; King et al., 2000; Tikotzky et al., 2015; Verburgh et al., 2020). 

Likewise, future health behavior research needs to assess working tasks and domestic and 
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care responsibilities as potential barriers to women’s health behaviors. Thus, health behavior 

change interventions can develop and integrate tailored elements that support women’s en-

gagement in healthy behaviors despite competing demands (Campbell & Quintiliani, 2006; 

Noar et al., 2007). This entails recruiting samples that are representative of women in gender 

power relations: women with low access to resources, high workload, caring responsibilities, 

and those facing structural power imbalances, such as women who have migrated from low- 

and middle-income countries (UNICEF et al., 2018; World Health Organization, 2010). 

These groups are less likely to be represented in health psychology research (Cheon et al., 

2020; Szinay et al., 2023). 

2.2 Considering a gender division of cathexis in women’s health behavior 

The findings of this thesis further corroborate the influential role of a gender division 

of cathexis, particularly women’s internalization of and conformity with social norms about 

their role as a woman in pleasing social partners in power-driven relationships (Wingood & 

DiClemente, 2000). Chapters III and IV confirm the salient role of social norms as a determi-

nant of women’s protective carrying behavior. Although women’s descriptive norms did not 

quantitatively explain protective carrying behavior in Chapter III, Chapter IV indicates that 

their mother-in-law’s descriptive norm were related to the woman’s protective carrying. The 

women’s own and their mothers-in-law’s injunctive norms were related to women’s carrying 

behavior. The qualitative results in Chapter III further elaborated that women would conform 

to their family members’ injunctive norms by fulfilling working responsibilities foreseen by 

the family division of labor, even if this resulted in risky behaviors. This section uses the im-

plications of these findings to discuss how health behavior research can consider the gender 

division of cathexis and social norms when understanding and addressing women’s health be-

havior. 

The role of self-identity and positive affect 

The reasons for women’s internalization of and conformity with social norms in gen-

der power relations about their role as a woman can be twofold. Willingness to conform to 

norms and cultural ideals includes a desire to coordinate, signaling membership in a group, 

following the lead of others, and avoiding feelings of guilt, shame, disappointment, and rejec-

tion by their social group or their intimate partner (Bute & Jensen, 2010; H. P. Young, 2015). 

However, conforming to norms can also make people feel good about their behavior and 

about themselves (Berkowitz, 1972). Similarly, the results of this thesis found that conform-

ing to social norms and maintaining the physical load of water carrying even when 
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difficulties such as pelvic organ prolapse arise can be associated with positive affect and 

higher quality of life and may be an important component of women’s self-identity (Chapters 

II & III). Other studies have also reported that women can be satisfied with their larger share 

of domestic work when they consider it fair and in alignment with the gender division of la-

bor (Qian & Sayer, 2016; Zuo & Bian, 2001). These results show that women can certainly 

experience joyful elements in their work and feel positively reinforced in their self-image 

when engaging in working behaviors.  

However, these results emphasize that despite the impairments arising from working 

behaviors such as carrying loads, women may need to maintain these behaviors to fulfill their 

roles in the community, function in families, and maintain their self-image. In addition to 

gendered work behaviors, this can potentially translate to other health behaviors that are 

closely associated with traditional gender role ideologies about women, such as avoiding 

bearing many children or eating modestly (Kumar et al., 2016; Messer, 1997). Health behav-

ior interventions need to ensure they are designed in a way that enables women to conform to 

norms about their role in the community and family but prevent them from negative feelings 

about these behaviors, such as guilt for taking care of their own health. Such interventions 

need to minimize the risk factors of women’s working and other gender-role specific behav-

iors without necessarily requiring that women fully avoid these behaviors and promote non-

harmful role models. In the pilot intervention for example (Chapter V), elements of a commu-

nity peer were used as a positive role model were used and may also help create new behav-

ioral norms (Paluck et al., 2016).  

A gendered perspective on social norms in health behavior models 

Health behavior models such as the SCT and HAPA include injunctive norms among 

social outcome expectancies. In line with the outlined findings of this thesis, such models 

should further explicitly assess descriptive norm and women’s willingness and feelings about 

conforming to social norms when studying determinants of women’s health behaviors. How-

ever, simply adding social norms to health psychology models might not be sufficient if the 

models do not consider the gendered aspects of norms. Cislaghi and Heise (2020) proposed 

that many social norms are actually gender norms; beliefs about others’ expectations actually 

refer to what is expected from them because of the socially constructed rules of behavior as-

signed to their sex. They state that “gender norms are social norms defining acceptable and 

appropriate actions for women and men in a given group or society. They are embedded in 

formal and informal institutions, nested in the mind, and produced and reproduced through 

social interaction.” (Cislaghi & Heise, 2020, p. 415-416). To highlight the gender aspect of 
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social norms, health behavior research should distinguish between norms that are relevant to 

women or to men to avoid overlooking gendered norms for health behaviors, particularly 

when using quantitative measures (Cislaghi & Heise, 2020). 

2.3 Considering a gender division of power in women’s health behavior 

The findings of this thesis further emphasize the gender division of power at several 

levels. Impairments and enablers of power imbalances arising from women’s structural and 

social environment represent the actual availability of opportunities and resources and affect 

the extent to which women have a choice about their behaviors (Ajzen, 1991; Wallston et al., 

1987). In addition, this thesis located the aspect of power at women’s cognitive level (Ban-

dura, 1977): Their self-efficacy to engage and maintain pelvic-floor-protective carrying be-

haviors was highlighted in Chapters III–V in various respects.  

This section outlines a gender division of power at the levels of women’s self-efficacy 

for protective carrying behaviors, structural barriers, and social relationships. The implica-

tions of these findings are used to discuss how health behavior research can consider these 

three levels of women’s unequal power when understanding and addressing women’s health 

behavior. 

Self-efficacy as the most important determinant in gender power relations  

Self-efficacy was found to be the lowest of all the behavioral determinants studied and 

explained the greatest part of variance in protective carrying behaviors in Chapters III and IV. 

Convergent evidence was found in our qualitative results, which showed that self-efficacy in 

reducing weight carried was impaired by limited decision-making power within families and 

structural barriers, such as lacking reliable water access and motorized transport. Chapter IV 

also demonstrated a moderating effect of women’s self-efficacy that buffered any potentially 

harmful influences of her mother-in-law’s cognitions on her health-protective intentions. 

Chapter V then provided quasi-experimental evidence that an intervention to promote self-

efficacy can enable women’s protective carrying behaviors, although social support promo-

tion was also needed to reduce the weight of loads carried compared to giving only infor-

mation.  

Consequently, this thesis identified self-efficacy as the most salient psychological de-

terminant of women’s health behavior and emphasized its interrelatedness with structural and 

social factors in contexts of unequal gender power relations. These findings are in line with 

the SCT and HAPA, which both hypothesize the importance of self-efficacy and its causal 

relationship with sociostructural determinants of health behaviors and emphasize its key role 



Chapter VI – General discussion 

124 

 

 

in women’s health behavior in unequal gender power relations (Bandura, 1977; Schwarzer, 

1992). Even so, common health behavior models currently seem not to fully reflect the impli-

cations that may be associated with sociostructural barriers in gender power relations, such as 

when women cannot decide autonomously over their behavior or have only limited choices 

(Acharya et al., 2010; Osamor & Grady, 2016; Wingood & DiClemente, 2000). 

In the following, structural and social factors that were identified in line with a gender 

division of power are outlined, and how they can potentially both hinder and enable women’s 

self-efficacy and health behavior in unequal gender power relations is discussed. Another 

topic discussed is how these factors can be more explicitly understood and addressed by 

health behavior research.  

Structural dimensions of power and the role of health behavior research 

The findings of this thesis provide an example of how the lack of power over struc-

tural resources and challenging environment can affect women’s behavioral self-efficacy, 

health behavior, and well-being. Chapters II and III indicated that the lack of household water 

infrastructure rendered water-carrying a task that women could not refuse even though it was 

related to increased physical burden and their well-being. Chapter II found that additional 

structural challenges such as living in a hilly environment can exacerbate this relationship. 

Chapter III then highlighted women’s limited power over behavioral decisions arising from a 

lack of structural options; women named these in relation to low self-efficacy in avoiding 

risky carrying behavior. 

These findings support that women in low- and middle-income countries are highly 

dependent on infrastructure such as basic transport, energy, and water access to play their 

economic and social roles (DFID, 2000; Kohler et al., 2019; UNICEF et al., 2018). They are 

disproportionately affected by structural impairment and can potentially profit most from ad-

vances such as improved water but infrastructure (DFID, 2000; Fisher et al., 2010; Kohler et 

al., 2019). Certainly, improvements in infrastructure are indispensable for women’s health as 

well as for social, economic and environmental development, particularly at the intersection 

with gender (SDG 6: Industries, Innovation and Infrastructure, United Nations, 2015). How-

ever, these improvements take time, are not always technically and financially feasible and 

can be unreliable due, for instance, to seasonal interruptions (e.g. Starkl et al., 2013). Behav-

ioral adaptations can prevent women’s health risks complementarily to as well as in the ab-

sence of structural interventions (Ambuehl et al., 2022; Harter et al., 2020).  

Promoting self-efficacy for behaviors that can cope with the health risks of structural 

challenges was presented in this thesis as one approach rooted in health psychology to 
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addressing gender power relations at the structural level. This approach has also been found 

successful in other low-resource contexts (Poussin et al., 2014). Complimentary to infrastruc-

tural improvements, psychological interventions can also foster women’s self-efficacy to use 

and maintain new infrastructure and to find behavioral coping strategies in case of interrup-

tions such as overcoming seasonal interruptions of water infrastructure by rainwater harvest-

ing. (Bisung & Elliott, 2016; Hamlet et al., 2020; Schlef et al., 2018). Women’s empower-

ment, a frequently discussed term in sustainable development, may be a key factor in promot-

ing behavioral adaptations to impaired infrastructure because women can gain control over 

their situation by using their personal resources to achieve their goals (Jennings et al., 2014; 

Perkins & Zimmerman, 1995; Robinson et al., 2017). 

A health behavior perspective can further address the implications of infrastructure for 

women’s working and health behaviors by designing them in a gender-sensitive way 

(UNICEF et al., 2018). In terms of the division of labor, infrastructure design needs to ensure 

it facilitates women’s workload tasks instead of increasing it (Greenwood et al., 2005), for 

instance by building water systems that are safe but require women to walk longer to fetch 

water (Sultana, 2006). Infrastructural improvements also need to address women’s cultural-

specific behavioral norms, such as ensuring women’s privacy by designing sanitary infra-

structure that reduces or eliminates the visibility of menstrual hygiene waste (Kohler et al., 

2019; UNICEF et al., 2018). Finally, infrastructure designers need to consider gender power 

relations by paying attention to security and putting infrastructure in safe locations with good 

lighting (Bisung & Elliott, 2017; UNICEF et al., 2018). Infrastructure that does not address 

women’s needs and behaviors can fail to address or even exacerbate unequal gender power 

relations (UNICEF et al., 2018). 

Addressing power imbalances in social relationships 

The findings of this thesis strongly emphasize social relationships and its power dy-

namics as a key source of both support and distress for women’s protective carrying behav-

iors in unequal gender power relations. This supports previous studies on women’s health be-

havior in low-resource populations (Hirani, 2015; Kumar et al., 2016; Mumtaz & Salway, 

2007; Raman et al., 2014; Yount, 2002). One finding was that not only were women's protec-

tive carrying behaviors influenced by family members, but that decision making over 

women’s health behavior was sometimes even transferred to them at the expense of women’s 

behavioral self-efficacy. Chapter IV specifically examined the role of women's mothers-in-

law in avoiding carrying loads during pregnancy and postpartum, a behavior that may require 

social collaboration, such as coordinating water carrying for women or providing resources 
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such as hiring someone to carry (see Chapter III for coping strategies). Thus, the significant 

role of social influence may be applicable to other women's health behaviors that require so-

cial collaboration or resources from others, such as maternal health care utilization, intake of 

nutritious foods and vitamin supplements (World Health Organization, 2016) or using contra-

ception (Plourde et al., 2017; Sieverding, 2001). All of these behaviors require access to re-

sources, such as transportation, financial resources, medications, or food that are likely to be 

managed by other family members in unequal gender power relations (Allendorf, 2017; Sim-

khada et al., 2010; D. K. Thapa & Niehof, 2013). 

Health behavior models such as the SCT and HAPA provide important determinants 

for understanding the influence of social relationships on health behavior. However, integrat-

ing certain theoretical and methodological adaptations towards social influences may improve 

their validity and comprehensiveness when understanding and addressing women’s health be-

havior in unequal gender power relations. A main limitation is that health behavior models 

such as the SCT and HAPA necessarily presuppose that engagement in healthy behavior is 

subject to one’s own decision-making control (Schwarzer & Fuchs, 2007). The findings of 

this thesis suggest that women in unequal gender power relations do not hold full decision-

making power over their health behavior, which is in line with other research in contexts of 

unequal gender power relations (Moss, 2002; Osamor & Grady, 2016; Robinson et al., 2017; 

World Bank, 2022). The following explains how women’s limitations in individual decision-

making power and the interference or coercion of others can be better considered and ad-

dressed in health behavior research.  

Dyadic perspectives to account for the influence of powerful others. With the ex-

ample of carrying heavy loads, this thesis identified the influential role of women’s mothers-

in-law, which encouraged us to include their dyadic perspective to understand women’s pro-

tective carrying (Chapter IV). Common health behavior models focus on individuals and their 

perspective instead of including others’ perspectives. They therefore largely overlook the full 

range of social determinants of behavior change (Berli et al., 2018; Emmons, 2000). Chapter 

IV found that considering a social partner’s perspective in a common health behavior model 

such as the HAPA was useful in accounting for both the interrelatedness and the bidirectional 

influences of women’s social networks. These findings indicate the benefit of including a dy-

adic perspective to understand the influence of significant others on women’s health behav-

iors and the underlying power relations (Berli et al., 2018; Howland et al., 2016).  

The following paragraph will discuss one dyadic finding in particular, because it pro-

vides potential insights into how women’s health behavior may emerge in dyads that indicate 
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various patterns of power dynamics. Our moderation analyses in Chapter IV revealed that a 

mother-in-law’s self-efficacy could have incremental effects on the other woman’s protective 

carrying behavior if her own self-efficacy was low, particularly in low-quality relationships. 

In contrast, when both women felt self-efficacious, they had the healthiest cognitions. How-

ever, the divergence in self-efficacy between partners, with one partner having reporting self-

efficacy and low-quality relationship while the other has high self-efficacy, may represent 

power imbalances within that dyad. Other studies in the field of relationship research have 

found that relationships characterized by power imbalances or mismatch in health cognitions 

can lead a partner with lower power to engage in health-harming behavior (Williams & 

Merten, 2013). In contrast, people in egalitarian, and collaborative relationships are more 

likely to match in their motivation to behave healthily, feel more self-efficacious, and prefer 

working together to improve their health (Williams & Merten, 2013; Zimmer-Gembeck, 

2013). This finding is important because it shows that power dynamics within a family may 

determine how social relationships affect women’s health behaviors in challenging environ-

ments. Women in cooperative relationships may overcome obstacles in patriarchal systems 

through the influence of their social partners, whereas women in power-unequal relationships 

are more likely to behave according to the patriarchal system.  

Considering relational power imbalances in health behavior interventions. 

Women who face harmful social interactions may benefit from other interventions than 

women who have supportive social relationships. This implies that health behavior change 

approaches may need to develop tailored interventions to consider different family dynamics 

(Campbell & Quintiliani, 2006). One way found to respect power imbalances and more suc-

cessfully promote change with interventions that involve social partners is to integrate active 

promotion of gender equal relationships such as exploring and reshaping gender roles and de-

cision making within relationships (Barker et al., 2010; Jennings et al., 2014; Robinson et al., 

2017). 

However, if social partners are not supportive, it may be beneficial to identify and 

promote behavior change for behaviors that are less prone to interference and coercion from 

these social partners and can more feasibly be performed autonomously. With carrying loads, 

this would include women integrating protective lifting techniques in their working routines. 

Tightening the pelvic floor and breathing out while lifting are techniques that are likely to go 

fully unnoticed by others. However, such independent health behaviors may not always be 

available, particularly if they require the cooperation of others (Ajzen, 1985) for instance 

condom use. Interventions may increase women’s decision making autonomy by equipping 
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women with resources that increase control or communication and negotiation skills to in-

crease their influence over decisions (McDonald, 1980; Wingood & DiClemente, 2000). With 

carrying loads, this may be financial resources to hire help or investing in supportive equip-

ment such as water storage. With contraceptive behaviors for example, increasing access to 

mobile phone and mobile banking has been found to increase women’s autonomy and im-

prove health outcomes (MacPhail et al., 2018; Wamoyi et al., 2020).  

However, many social partners such as other female family members and supportive 

husbands have good intentions, and their goal is to collectively protect the health of all family 

members even in gender and power inequalities (Edmonds et al., 2011; Sapkota et al., 2014; 

Simkhada et al., 2010; M. F. Young et al., 2019). In these cases, involving influential social 

partners as supporters in health behavior change interventions can be a beneficial approach to 

enabling women’s health behavior in unequal gender power relations. 

To summarize, a gender division of power was observed at the level of structural and 

social barriers and therefore also at women’s cognitive level in terms of their self-efficacy, 

and this strongly influenced women’s protective carrying behavior. The following section 

discusses how social support may enable women’s power over health behavior despite the 

barriers outlined here and reflects on the consequences and mechanisms of social support in 

unequal gender power relations. 

2.4 Social support to enable women’s health behavior in unequal gender power relations 

Research aiming to promote women’s empowerment has proposed that social support 

may influence women’s personal sense of power (Barringer et al., 2017), which is in line with 

social support promoting self-efficacy according to the enabling hypothesis (Benight & Ban-

dura, 2004; Schwarzer & Knoll, 2007). In line with these theoretical assumptions, Chapter III 

emphasized that one common way to cope with the health risks of carrying heavy loads de-

spite limited structural power was through social support, such as family members supporting 

the women by carrying loads in times of need. Based on the enabling hypothesis, the present 

research promoted social support in addition to promoting self-efficacy to better enable 

women’s protective carrying behaviors. Chapter V found that social support promotion had 

the highest increase in both protective carrying behaviors, although this increase over the 

self-efficacy-only condition was only significant for a greater reduction of weight carried. 

These findings are in line with other studies that reported beneficial effects of social support 

promotion on health behavior change (Keyserling et al., 2002; Rackow et al., 2015), the im-

portance of social support for women in low-resource populations (Keyserling et al., 2002; 
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McCarter-Spaulding & Gore, 2012; Raman et al., 2014; M. F. Young et al., 2019), and social 

support as a resource to enable women’s health behavior in gender power relations. 

Self-efficacy and social support 

Against our expectations, we did not find that social support promotion increased 

women’s self-efficacy and thus did not quasi-experimentally support the enabling hypothesis 

in Chapter V, even though we had identified the interconnectedness of social influences and 

self-efficacy in Chapters III and IV. These results invite reflection on the mechanisms of so-

cial exchange processes to promote women’s health behaviors in unequal gender power rela-

tions and their interrelatedness with self-efficacy. 

Social support and dependencies in social relationships. One potential reason why 

social support promotion did not strengthen women’s behavioral self-efficacy is that social 

support promotion facilitated women’s dependencies on their social partners (Berkhuysen et 

al., 1999; Bolger et al., 2000; Joekes et al., 2007). Whenever the performance of a behavior 

depends on the cooperation of other people, control over health behaviors is incomplete 

(Ajzen, 1985). More explicitly, when women managed to reduce the health risks of carrying 

heavy loads only because another person carried weight for them, they may have continued to 

depend on their social network, resulting in lower self-efficacy. Other studies have also found 

that social support may signal to recipients that they are dependent on providers’ help and in-

capable of coping independently with a stressful situation, consequently decreasing self-effi-

cacy and well-being (Berkhuysen et al., 1999; Berli et al., 2018; Bolger et al., 2000; Joekes et 

al., 2007).  

Support that is provided beyond the recipient's awareness or attempts to maintain re-

ciprocal support relationships such as equal support have been found beneficial to avoiding 

feelings of dependency and negative affect (Antonucci et al., 1990; Gleason et al., 2008; 

Howland & Simpson, 2010). Particularly in unequal gender power relations, social support 

interventions should consider a long-term goal to promote health behavior independently of a 

social partner (Garrison-Desany et al., 2021; Robinson et al., 2017; United Nations, 2015; 

World Health Organization, 2010). Although no research has investigated different types of 

social support interventions in unequal gender power relations, jointly making an action plan 

for the recipient (Scholz et al., 2020) instead of simply shifting working tasks to the support 

provider are one example of a social support intervention that may increase independence. In 

any case, social support interventions for women’s health behaviors need to monitor potential 

side effects on self-efficacy, dependence, and well-being to avoid unintentionally exacerbat-

ing power relations. 
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Enabling or cultivating. Instead of social support enabling increased self-efficacy, 

our findings pointed towards a cultivating effect of self-efficacy, so that self-efficacy promo-

tion was related to more social support (Benight & Bandura, 2004). Across studies comparing 

the temporal dynamics of self-efficacy and social support in health behavior, some provide 

evidence for the cultivating hypothesis (Hohl et al., 2016; Schwaninger et al., 2021), whereas 

others support the enabling hypothesis (Banik et al., 2017). These results may indicate that 

both causal relationships co-exist. In some situations, enabling self-efficacy may be more im-

portant, whereas in others promoting social support is more beneficial. However, the inter-

vention that was conducted in this thesis was not ideally suited to systematically detecting 

whether health behavior in gender power relations can be promoted via self-efficacy enabling 

social support or vice versa. Longitudinal mediation modeling is needed to disentangle this 

reciprocity, ideally with various conditions testing the effect of one promotion on another, of 

unfolding temporal dynamics, and of processes of self-efficacy and social support (Scholz, 

2019; Schwaninger et al., 2021).  

Mechanisms of social support interventions in unequal gender power relations 

Although social support promotion successfully enabled behavior change towards 

protective carrying behaviors, the results of this thesis suggest that certain types of social in-

fluences and social exchange processes may be beneficial to promoting women’s health be-

haviors without necessarily promoting self-efficacy. One possible social exchange mecha-

nism to change behavior is social control: urging social partners to modify their health behav-

iors regardless of their own intentions (M. A. Lewis & Butterfield, 2005). Social control has 

been reported as an outcome of social support interventions and can promote behavior 

change, but mostly it does not enable self-efficacy and sometimes even reduces it (Hohl et al., 

2018; Okun et al., 2007). Indeed, intergenerational or hierarchical family systems can be 

characterized by social control of younger women’s behavior (Kumar et al., 2016; Raman et 

al., 2014). In light of the dynamics of decision making and coercion, such that family mem-

bers may have expected women to carry loads even during pregnancies (Chapters III & IV), 

social partners likely exercised social control in addition to or instead of providing social sup-

port to enable protective carrying after the interventions (Chapter V). Future studies observ-

ing women’s health behavior in unequal gender power relations need to assess social control 

as potentially both a predictor in health behavior models and an outcome of social support in-

terventions. 

However, social control is only one potential mechanism of social support interven-

tions in unequal gender power relations. Recent conceptualizations in social support research 
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have highlighted the heterogeneity of behavior change interventions involving social partners 

and the various mechanisms by which these can affect recipients’ behavior (Scholz et al., 

2020). In general, there seem to be no evidence-based recommendations on how social sup-

port interventions need to be designed to optimally promote self-efficacy. Future intervention 

studies involving a social partner should assess the content, adequacy, and quality of support 

and consider various dyadic processes of behavior change (M. A. Lewis & Butterfield, 2005; 

Rothman et al., 2020; Scholz et al., 2020). Following a systematic approach to reporting and 

evaluating social support interventions can enable researchers to identify and promote forms 

of support that best increase autonomy and self-efficacy and thus help enable women to inde-

pendently maintain health behaviors despite unequal power relations (Garrison-Desany et al., 

2021; Robinson et al., 2017). More qualitative research is needed to understand how, when, 

and by whom women wish to be supported to feel capable of taking care of their health. 

2.5 Contextualizing gender power relations through qualitative methods 

This thesis developed its recommendations towards the addressing of unequal gender 

power relations in relation to women's health behaviors from findings about women’s pelvic-

floor-protective carrying in Nepal and from theoretical assumptions derived from combining 

health behavior models with the theory of gender and power. However, it is important to rec-

ognize that gender power relations may have context-specific origins and that the conse-

quences of gender inequity are generally complex in nature (Garrison-Desany et al., 2021). 

Specifically, the gender divisions of labor, power and cathexis can be expressed and per-

ceived in many different ways and also their consequences on women’s behavior are likely to 

vary contextually and need to be explored. 

Qualitative approaches can identify context-specific structures of gender power rela-

tions and their implications for health psychology theory in other populations (Amacker et 

al., 2017; Garrison-Desany et al., 2021). Adding qualitative measures to existing quantitative 

ones that assess the HAPA determinants, for example, presents a robust approach to a con-

text-sensitive adaptation of measurement instruments (Ambuehl & Inauen, 2022).  

Qualitative measures also enable the opportunity to address power imbalances be-

tween researchers and study participants (Cornwall, 2003). By avoiding a top-down process 

in which the priorities about a topic are based on researchers’ perceptions or a theory chosen 

by them, the women decide which aspects they value as important (Amacker et al., 2017). 

Choosing qualitative, participatory measures such as the storytelling picture task described in 

Chapter III can empower women to explain behaviors and processes and other topics of their 
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choice freely from their own perspective and express connected thoughts and feelings without 

the researcher superimposing any theory (Amacker et al., 2017; Feldman et al., 2004).  

3. Gender and power inequalities in other populations 

The aim of this thesis was to discuss the implications of unequal gender power rela-

tions for women’s health behavior with the example of carrying heavy loads in rural Nepal. 

Unequal relations of power can also have implications for the health behavior of other popu-

lations, which encourages a general consideration of power dynamics in health behavior re-

search. 

3.1 Implications for other genders 

Gender norms and power dynamics have also been investigated in relation to men’s 

health-impairing behaviors, and to a greater extent than for women (Fleming & Agnew-

Brune, 2015; Sabo & Gordon, 1995). Whereas gender norms in women typically constrain 

women’s decision-making power over their health and health behavior, they can be harmful 

for men by presenting risky health behaviors as expressions of masculinity such as being 

dominant, courageous, and invulnerable (R. Connell, 1987; Odimegwu et al., 2013; Sabo & 

Gordon, 1995).  

A review by Fleming and Agnew-Brune (2015) discussed the various ways in which 

norms about masculinity and their internalization can lead to health-harming behavior in 

men. These include higher alcohol and tobacco consumption, avoiding healthy food options, 

and risky sexual behaviors such as having numerous sexual partners without using condoms. 

Men have been found to be at risk of avoiding help-seeking behaviors, including screening 

for and treating physical and psychological health conditions, particularly when they internal-

ize norms about masculinity (Addis & Mahalik, 2003; Odimegwu et al., 2013). Norms about 

masculinity can also lead to aggressive or dangerous behavior to gain authority or recognition 

from others, leading to violence, including violence against other men which increases the 

risk of injury (Fleming & Agnew-Brune, 2015).  

In the same way as for women, when ethnicity, socioeconomic status, strong patriar-

chal values, and gender intersect, men are at higher risk from psychosocial factors that can 

lead to violence, sexually risky behavior, suicide, as well as drug and alcohol abuse 

(Odimegwu et al., 2013; Staples, 1995). 

Research into the impact of gender norms on health and health behavior mainly exam-

ines the binarity of male and female genders. Studies on trans and queer identities are rare in 

this field (Fleming & Agnew-Brune, 2015). However, forms of heteronormativity and gender 
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normativity, defined as beliefs and practices in which sex and gender and sexual orientations 

are unquestionable binaries, have been found to have detrimental effects on the health of peo-

ple who deviate from that norm (Cicero et al., 2019; Zeeman et al., 2019).  

For example, lesbian, gay, bisexual, trans- and intersex individuals have frequently 

been reported to face greater barriers to seeking health care than heterosexual and cis individ-

uals (Cicero et al., 2019; Zeeman et al., 2019). Transgender-related discrimination in particu-

lar can increase a person’s risk of psychological health impairments, substance abuse, and 

self-harming behaviors (Cicero et al., 2019). Among other health behaviors, harmful gender 

norms can cause men and trans women who have sex with men to engage in risky sexual be-

haviors (Cicero et al., 2019). One study has also reported that transgender and gender-non-

conforming youth face greater barriers to engaging in physical activity and healthy eating 

(Bishop et al., 2020). 

Overall, these investigations encourage health behavior research to assess gender re-

lated norms and barriers in general, not only when researching women’s health in unequal 

gender power relations. This may enable researchers to understand health behavior with a 

more gendered lens and to overcome inequalities in health behavior research (Alcántara et al., 

2020; Barker et al., 2010; Fleming & Agnew-Brune, 2015). 

3.2 Implications for other populations with impaired power  

Beyond the dimensions of gender and gender expression, certain other populations 

also face barriers to healthy behavior arising from limited power. This thesis has frequently 

mentioned that both men and women in low-resource populations, especially those who are 

underserved in financial resources, education, or literacy or have undocumented or asylum 

status have limited power over health-related decisions and working conditions (de Jonge et 

al., 2000; Scorgie et al., 2012; World Health Organization, 2010). These barriers can impair 

health and healthy behavior directly and diminish people’s self-efficacy in finding ways to 

behave healthily (Greene & Murdock, 2013; Grembowski et al., 1993; Murray et al., 2012; 

Schüz et al., 2020; World Health Organization, 2010). The findings and recommendations on 

unequal power relations in this thesis may thus generalize to people in low-resource contexts. 

Another group that may face barriers to power over health decisions without the influ-

ence or cooperation of others can be people with cognitive or physical barriers (Barnard et 

al., 2020; Ravesloot et al., 2011). This can include people with disabilities or chronic diseases 

and or people of older age if their ability to participate in health behavior is constrained by 

personal, social, or environmental circumstances (Barnard et al., 2020; Ravesloot et al., 
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2011). Cognitive barriers can include difficulty with memory and decision making in organ-

izing behaviors, and physical barriers can include limited mobility and strength to execute be-

haviors (Barnard et al., 2020; Ravesloot et al., 2011; Wehmeyer & Bolding, 2001). These 

barriers can lead to fewer opportunities to execute independent health decisions because mak-

ing and realizing health decisions can then be highly influenced by social networks including 

family members, caregivers, and health professionals (Barnard et al., 2020; Ravesloot et al., 

2011; Stuifbergen et al., 2000; Wehmeyer & Bolding, 2001). However, increased self-effi-

cacy and social support have also been reported as enablers of health behaviors such as physi-

cal activity and healthy diet despite personal and environmental barriers (Barnard et al., 2020; 

Grembowski et al., 1993). 

One group of researchers has reflected how health behavior research can consider dis-

abilities and come to similar conclusions as this thesis: Health behavior models are applicable 

to people with disabilities but concepts need to take a contextualized lens, such as the norms 

in the general population that present people with disabilities as living in nursing homes or 

institutions, lower expectations of independently engaging in health-promoting behaviors, 

and a strong emphasis on environmental facilitators and barriers (Ravesloot et al., 2011).  

To conclude, not only researchers who aim to understand and promote health behavior 

in populations with cognitive and physical disabilities and with lower socioeconomic re-

sources but also researchers who aim to diversify their samples in regular practice may con-

sider this thesis’s implications for theory and methods intended to assess and overcome con-

straints in power. Although this research might bear implications for other populations, the 

populations addressed above and individuals within one population can of course not be con-

sidered to all share the same barriers to and resources for health behavior. However, the dis-

cussions in this thesis can provide general recommendations on how to address and overcome 

inequalities in work contexts, limited decision-making power and group-specific norms in 

health behavior research. The discussions also provide research insights into how to promote 

self-efficacy and social support. Integrating and testing these recommendations promises to 

further contextualize health behavior theory and methods to other non- White, Educated, In-

dustrialized, Rich, and Democratic (WEIRD) samples.  

4. Recommendations for research and practice on pelvic-floor-protective carrying  

This thesis was the first to look at women’s carrying of heavy loads from a health be-

havior perspective. It outlined the importance of carrying loads in women’s everyday lives in 

Nepal and highlighted behavioral strategies for using pelvic-floor-protective carrying 
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behaviors to cope with health risks. Approaches to diminishing the health risks of carrying 

heavy loads need to be discussed by policy makers, nongovernmental organizations, commu-

nity stakeholders, health practitioners, and interdisciplinary research teams. Future studies 

and development programs with a behavioral perspective can contribute to the numerous 

studies that indicate the need for improvement in infrastructure, such as access to water, elec-

tricity, and paved roads to diminish women’s workload and health risks in Nepal and other 

low-income countries. (Adams et al., 2020; K. Das et al., 2019; Gage, 2007; Geere & Corto-

bius, 2017; Thakur et al., 2018; UNICEF et al., 2018). Shifting the focus from a structural 

perspective to a behavioral one allows researchers to assess and understand individual behav-

ioral risk, identify specific risk groups within populations, and find individual, behavioral 

coping strategies to improve health and well-being with women’s own resources.  

This research also showed that women in rural Nepal are likely to be aware of the 

risks of pelvic organ disorders before interventions, that risk awareness did not predict 

whether they used protective carrying behaviors, and that interventions derived from health 

psychology theory were superior to simply giving information in enabling women to engage 

in protective carrying behaviors. Community health promotion programs in Nepal and other 

low- and middle-income countries often focus on health education and risk awareness when 

promoting pelvic floor health and other reproductive health behaviors (Chandra-Mouli et al., 

2015; B. Shrestha, Devkota, et al., 2014). Being aware of health risks is a starting point for 

behavior change, but according to the present findings, mere awareness may not be sufficient 

to enable women to reduce behavioral risks (Arlinghaus & Johnston, 2018; Chandra-Mouli et 

al., 2015). Future health behavior interventions to promote women’s pelvic-floor-protective 

carrying and correlated pelvic floor health behaviors should therefore focus on increasing 

self-efficacy and social support as well as social approval as outlined in the preceding sec-

tions of this thesis. 

Despite the recommendations that can be drawn, avenues for further research are also 

open to understand and address these pelvic-floor-protective carrying behaviors. In Chapter 

II, we identified women who live in hilly terrain as especially vulnerable groups because they 

were particularly affected in their well-being when carrying loads. Unfortunately, we did not 

conduct any moderation analyses to see whether the interventions that were developed later 

were able to reach behavioral adaptations and positive health effects in these risk groups. In 

general, we did not investigate whether groups with particular sociodemographic or environ-

mental characteristics benefitted from the interventions to a greater extent than others. Fur-

ther research needs to include moderation analyses to identify for whom the interventions 
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work and who is excluded and whether identified risk groups such as women living in hilly 

terrain are addressed by interventions (Alcántara et al., 2020; Armitage et al., 2021). 

Although we did not find a greater effect of self-efficacy interventions on women’s 

pelvic floor health and well-being than only giving information, all conditions presented im-

provements in health and well-being over time, and many of them were medium to large (Co-

hen, 1988). Women in all conditions received instructions and information on pelvic-floor-

protective carrying behavior, and we had no control group that received no information; chal-

lenges thus arise in confirming whether these changes were achieved by promoting protective 

carrying. Sometimes increases in healthy behavior can also simply arise through participants’ 

contact with the study (L. Waters et al., 2012). However, former studies on pelvic floor health 

behaviors have also found that symptoms of pelvic organ disorders can be reduced simply by 

giving information because patients immediately find and use the relevant muscles (Bø et al., 

2015; Caagbay et al., 2020; Dumoulin et al., 2018). 

However, it remains to be tested whether the sole promotion of pelvic-floor-protective 

carrying can improve women’s health and well-being. One study on pelvic-floor-protective 

lifestyle behaviors found that giving information on protective carrying besides multiple 

other behaviors including pelvic floor exercises promoted health and well-being over a con-

trol group without information (Caagbay et al., 2017, 2020). However, interventions that tar-

get multiple behaviors such as pelvic-floor-protective lifestyles are often time demanding or 

require extensive supervision to be impactful (Bø, 2012; Dumoulin et al., 2018) and are thus 

difficult to implement in low-resource settings (Radl et al., 2012). They can overwhelm par-

ticipants with their multiple components and ultimately fail to address any single behavior ef-

fectively (Prochaska et al., 2008). If a health behavior change promotion focusing exclusively 

on protective carrying behavior is indeed suitable to contributing significantly to women’s 

health and well-being, these interventions will be groundbreaking for the prevention of pelvic 

organ disorders in Nepal and other countries. Promoting pelvic-floor-protective carrying 

seem to be less complex and time demanding than comprehensive lifestyle interventions and 

can be taught by trained health practitioners in the rural communities, which is likely to be 

more feasible and sustainable for promoting behavior change.  

5. Strengths and limitations 

One of the main strengths of this research is that it is the first to describe, understand, 

and change the behavior of carrying heavy loads from a health psychology perspective and 

thus adapt and test established theory and methods. Carrying heavy loads is one of the most 
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prevalent behaviors relevant to women’s pelvic floor health in the Global South and was pre-

viously neglected in health behavior research. 

This thesis was also the first to combine health psychology models with the sociologi-

cal theory of gender and power. The perspective developed here considers power structures 

that go beyond individual decision-making power and thus embeds the process of women’s 

individual health behavior change in its broader social context. 

Another strength of this research is the stepwise, adaptive methodological approach. 

The quantitative analyses in Chapter II and III used large, randomized samples that allowed a 

description of carrying behaviors, behavioral risk factors, and determinants of protective car-

rying behavior in a robust test of theory-based assumptions and delivered more generalizable 

conclusions. The qualitative analyses used a systematic, iterative approach of inductive rea-

soning that converged and extended the quantitative findings and enabled a strong emphasis 

on the perspective of women and their family members by using semistructured interviews 

and storytelling methods. The findings of Chapter III encouraged the addition of a dyadic 

perspective to understanding the determinants of behavior. The findings of the first study 

(Chapters II–IV) were then used to develop interventions based on established self-efficacy 

theory and tested in a quasi-experimental design in Chapter IV. These study designs demon-

strate not only the rigor and variety of the methods used but also its natural, adaptive nature 

which allowed interventions to be tailored to the resources and needs of the women in the 

study area. 

Another strength is the contextualization of all measures and intervention materials, 

which were derived closely from health psychology theory. We used existing quantitative 

measures whenever available and systematically adapted and translated these to the local con-

text in discussions and pretests with Nepali researchers and practitioners. The intervention 

materials were also derived from behavior change theory and were developed in close discus-

sion with local researchers and practitioners to provide a culturally adapted intervention that 

promoted protective carrying behaviors. 

Lastly, this thesis consciously aimed for a balanced range of citations of research stud-

ying all genders, from multiple disciplines and specifically considering scientific studies by 

researchers, institutions, and journals from the Global South. This also means that some of 

the cited references were published in media that are considered less impactful, but diversify-

ing citation sources is a strength because it can help tackle power imbalances in dissemina-

tion of research. Besides these strengths, this research also presents some limitations and ave-

nues for future research, which are discussed in the following. 
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5.1 Study designs 

Chapters II–IV all used cross-sectional designs, and therefore no assumptions can be 

drawn on the causality of the associations outlined there. However, corroboration by qualita-

tive interviews and including the perspectives of women’s family members both qualitatively 

and quantitively provided greater fidelity to the individual cross-sectional data and a more 

ecologically valid context to the health cognitions and behavior studied (Chapters III & IV). 

Our quasi-experimental design (Chapter IV) further confirmed some of the associations of 

self-efficacy and social support with increased protective carrying behavior that were indi-

cated by the two prior chapters. 

Conducting longitudinal studies requires more financial and time resources, which are 

only reasonably invested if fundamental cross-sectional research has been conducted. No 

other studies that could have warranted longitudinal studies had investigated pelvic-floor-pro-

tective carrying or dyadic health psychology models in this context. The broader association 

of water-carrying with well-being (Chapter II) would have had a sufficient research base to 

be investigated in a longitudinal design. In general, conducting a smaller, longitudinal mixed-

methods pilot study may be preferable to a large-scale cross-sectional study for in-depth and 

causal understanding of new behaviors and their correlated cognitions and emotions. 

Another limitation concerns the nonrandomized design we used to test the effect of 

self-efficacy and social support promotion on protective carrying behaviors. We selected 

three geographically separated villages that randomly received one of the intervention condi-

tions, but individual women within one village all received the same intervention. Randomi-

zation at the individual level would have risked contamination of information between villag-

ers, who often shared water sources and forests where loads were collected. A cluster-ran-

domized design would have avoided this risk, but such a design requires large samples and 

corresponding financial and human resources, which we did not have, and in any case would 

not have been warranted at this stage of research. This is why, in the light of the given study 

setting, the available research base and resources, the nonrandomized parallel trial was the 

most suitable study design to pilot-test the interventions.  

However, this design led to further limitations in the data, such as the systematic dif-

ferences between conditions at baseline (Chapter V). Although we had matched the villages 

according to the similarity in their data from the first study, selection bias of households and 

different development rates in the villages from 2019 to 2022 might have caused differences. 

This said, future intervention studies should favor randomized designs whenever justified and 

feasible. 
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An additional limitation of the pilot intervention trial was that we did not apply a fac-

torial design and were therefore unable to fully investigate all effects and mechanisms of all 

combinations of providing information, self-efficacy, and social support. A social-support-

only group was missing. In addition, insights might have been gained by including a control 

group with no health behavior change promotion, not even information. This group may be 

important to control for changes over time that are not attributable to promoting pelvic-floor-

protective carrying behavior. This would be particularly important for investigating whether 

the improvements in women’s health and well-being are caused by promoting pelvic-floor-

protective carrying, as this behavior has not been investigated in isolation from other pelvic-

floor lifestyle behaviors. For ethical reasons, the no-intervention control group would be able 

to receive information on another health or pelvic-floor health behavior as a placebo and then 

receive the most effective intervention after finalizing the trial, as was reported in Chapter V 

with a waiting list control group. 

5.2 Samples 

This thesis used the behavior of carrying heavy loads in Nepal as one example of 

women’s health behavior in unequal gender power relations and used the findings from this 

example to discuss gender power relations in women’s health behavior more generally. The 

generalization from this example to other low-resource populations and to other women’s 

health behaviors remains to be tested. Nevertheless, the insights of this example provide im-

portant recommendations on theoretical and methodological approaches to be contextualized 

and investigated in other examples of women’s health behavior in unequal gender power rela-

tions.  

One further limitation was that Chapters II and III included very large sample sizes, 

which may have increased the probability of a Type I error (e.g. Pollard & Richardson, 

1987), detecting significance for negligible effects. This was because the initial study design 

we had aimed and powered for had been a case study design with five villages representing 

different types of water access. This had to be abandoned subsequently due to a heterogeneity 

of water access options within the individual case villages. The dyadic study (Chapter IV) 

used convenience sampling: we interviewed women’s mothers-in-law whenever they were 

available, in sufficient health and willing to participate in the study, which may limit its rep-

resentativeness, because quite plausibly, mothers-in-law who were less supportive may have 

been included less often. A replication with a predefined sample that is powered to detect 

partner effects as well as actor effects may be used in further studies (Kenny et al., 2006). 
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5.3 Measures 

One limitation in the measures was that several of them were self-reported, which can 

lead to socially desirable answers and other types of subjective answering bias. We counter-

acted potential bias with observational data wherever possible. These included the objective 

assessments of water-carrying distance and weight reported in Chapter II and cross-validation 

of self-reported breathing techniques during lifting with observations by the research assis-

tants in Chapter V. We were not able to objectively assess weight of loads carried other than 

water at the individual level (Chapter V), because asking women to walk to the forest to col-

lect firewood to measure its weight would have extended the feasible and acceptable time of 

household visits. However, cluster-randomized studies might conduct structured observations 

in designated areas at cluster level to assess water and other loads carried by passers-by. We 

found this procedure feasible during our pilot intervention study but did not report those data 

because they were village-based and collected only at follow-up. Furthermore, the self-re-

ported, retrospective data of carrying behavior during pregnancy and postpartum might be 

particularly prone to subjective reporting biases, such as memorizing only selective infor-

mation (Chapters III & IV, Bradburn et al., 1987). Further studies may sample women that 

are currently pregnant or in the postpartum stage to diminish the risks of bias in retrospective 

reporting. In the present study, this would have required larger study areas to meet the sample 

size required, because only approximately 8–10% of women in the study area met these crite-

ria.  

Finally, one of the caveats of the adaptive and needs-based research design was that 

we adapted the operationalization of pelvic-floor-protective carrying behavior throughout the 

evolution of this research. For example, the first analyses focused specifically on the carrying 

of water or on the carrying of loads during vulnerable periods. This may limit the comparabil-

ity of the behavioral measures used. Further, in the absence of an established measure for pel-

vic-floor-protective lifting, we needed to develop a new measure, and the new measure had 

not been tested in the first studies either. However, the measure was strongly informed by 

physiotherapy literature and practice and cross-validated with the self-reported measures and 

behavioral observations described above.  

At a more general level, another limitation of this research was that it neither achieved 

nor aimed to draw on the broader political levels of gender and power relations, such as laws 

and policy regulations, and it only marginally touches on environmental risk factors and ena-

blers. Future transdisciplinary research teams may include broader political and 
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environmental perspectives when aiming to understand and promote women’s health at all 

sociostructural levels of unequal gender power relations. 

5.4 Personal reflections on privilege as a Western researcher and power in this research  

Ethical dilemmas may arise from researching a sensitive topic such as gender and 

power dynamics within a Global South context as a White Western researcher. I believe that 

being non-Nepali and European has a strong impact on the research as a whole. In fieldwork-

based research, Western researchers may actively participate in the structural power dynam-

ics with which they aim to critically engage. The relationship between the study’s Global-

North-based budget and Global-South-based implementation can be perceived as reflecting 

elements of neocolonialism that are to be viewed critically (Flint et al., 2022). However, not 

conducting or discussing this research would only contribute to the neglect of unequal gender 

power relations by theory-based health behavior research to this day.  

I do not claim that this thesis can speak for all women in gender power relations and 

particularly women in the Global South, because they can only speak for themselves. Still, 

from my position of privilege, my highest priority was to protect the best interests of every 

woman over any other consideration, including my clear commitment towards advocacy for 

and promotion of women’s rights.  

At the comprehensive levels of power structures that may also be reflected in this re-

search, our research group did their best to maintain a high level of critical reflection through-

out the design and implementation of the studies, at the level of collaboration as a binational, 

transdisciplinary project team, with research assistants in the field, and by emphasizing par-

ticipants’ perspectives and needs to address potential power imbalances between participants 

and researchers.  

The natural and participatory evolution of this research project developed needs-ori-

ented interventions based on evidence that was mostly provided by the local women and their 

family members in qualitative and storytelling methods. We framed these findings in estab-

lished, if Western, self-efficacy theory and then discussed them with local practitioners and 

researchers to develop the most useful perspective in research and intervention and collabora-

tively design intervention materials. In addition, although not remarked in the published man-

uscripts, our perspective during this research was also influenced by numerous informal con-

versations in the field.  

All interviews and observations were conducted by female Nepali researchers, not 

only due to the sensitive nature of the research topic but also to ensure women’s confidence 
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during the assessments (Axinn, 1991; B. Shrestha, Onta, et al., 2014). In addition, debriefing 

sessions were held every night during the field research and included reflections on power be-

tween research assistants and local village residents, such as financial compensation. At the 

level of collaboration and capacity building, trainings and discussions in rigorous, critical re-

search methods to support students from both Nepal and Switzerland and the evolution of ca-

reer support networks between female early career researchers were given high priority in 

this research project.  

I do not claim that these measures to address power in this research project were ex-

haustive, nor that they were able to overcome all potential entailments of power. I consider 

this to be an ongoing process of reflection and seek to continue learning about ways to ad-

dress and overcome structures of power in research.  

6. General conclusions 

Carrying heavy loads in Nepal is one example of how women’s everyday working be-

haviors in low-resource populations are actually health behaviors. Taking a health behavioral 

perspective on women’s carrying of heavy loads allowed pelvic-floor-protective carrying be-

haviors to be investigated and identified that these are shaped by decision-making power, so-

cial norms, and identity, as suggested by the theory of gender and power. Well-established 

health behavior models such as the SCT and the HAPA proved useful to understanding and 

changing women’s health behavior in unequal gender power relations with the example of 

protective carrying behaviors. Even so, certain methodological and theoretical adaptations 

may be needed to better account for women’s decision-making power as well as a more gen-

dered lens on social factors and structural barriers.  

Future research should focus on developing and testing ways to strengthen self-effi-

cacy and on enabling social exchange processes by social partners to support women in tak-

ing care of their own health complementarily to improving infrastructure, policy regulations, 

and law to reduce gender-based barriers to health behavior. Raising awareness of unequal 

gender and power relations when describing and understanding health behavior and develop-

ing behavior change interventions may be a comprehensive approach to supporting women’s 

health behavior in low-resource populations and other people who are impaired by power ine-

qualities. Addressing power relations is a milestone to develop socially inclusive perspectives 

in health behavior research and ultimately, overcome gender and social inequalities to health. 
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Appendix I: Supplementary information 

The physical burden of water carrying and women’s psychosocial 

wellbeing: Evidence from rural Nepal 

Table S1 

Items 

Concept Items 

Physical burden (SUVA, the 

Swiss National Accident 

Insurance Fund, 2019)1,2 

 

Weight Please indicate the number of different types of containers being carried. 30l 

Gagri/Plastic bucket; 20l Gagri/Plastic bucket; 10l Gagri/Plastic bucket; 20 

l Plastic bottle; 10 l Plastic bottle; 2-5 l Plastic bottle; others (in liters) 

Distance Enter distance between household and water source (meters) 

Frequency How many trips do you conduct per day to your primary drinking water 

source in rainy season? 

Emotional distress (Young-

mann et al., 2008) 

Do you often have headaches? 0 = no; 1 = yes 

Is your appetite poor? 0 = no; 1 = yes 

Do you sleep badly? 0 = no; 1 = yes 

Are you easily frightened? 0 = no; 1 = yes 

Do your hands shake? 0 = no; 1 = yes 

Do you feel nervous, tense or worried? 0 = no; 1 = yes  

Is your digestion poor? 0 = no; 1 = yes  

Do you have trouble thinking clearly? 0 = no; 1 = yes  

Do you feel unhappy? 0 = no; 1 = yes 

Do you cry more than usual? 0 = no; 1 = yes 

Do you find it difficult to make decisions? 0 = no; 1 = yes 

Is your daily work suffering? 0 = no; 1 = yes 

Are you unable to play a useful part in life? 0 = no; 1 = yes  

Have you lost interest in things? 0 = no; 1 = yes  

Do you feel you are a worthless person? 0 = no; 1 = yes 

Has the thought of ending your life been on your mind? 0 = no; 1 = yes 

Do you have uncomfortable feelings in your stomach? 0 = no; 1 = yes 

Are you easily tired? 0 = no; 1 = yes 

Do you find it difficult to enjoy your daily activities? 0 = no; 1 = yes 
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Note. Gagri is a traditional water pot in Nepal. 1Calculated according to recommendations on calculating 

risk assessment for lifting and carrying suggested by the Swiss National Accident Insurance Fund 

(SUVA, the Swiss National Accident Insurance Fund, 2019). 2All items used a five-point Likert scale and 

were recoded to a range between 0 to 1; 0 = not at all, 0.25 = somewhat 0.5 = rather 0.75 = quite 1 = 

very much. 

Concept Items 

Quality of life2 (World 

Health Organization, 1998) 

How would you rate your quality of life? 0 = very poor to 1 = very good 

How satisfied are you with your health? 0 = not satisfied at all to 1 = very 

satisfied 

To what extent do you feel that physical pain prevents you from doing what 

you need to do? 0 = not at all to 1 = very much 

How much do you enjoy life? 0 = not at all to 1 = very much 

How safe do you feel in your daily life? 0 = not safe at all to 1 = very safe 

Are you able to accept your bodily appearance? 0 = not at all to 1 = very 

much 

Have you enough money to meet your needs? 0 = not at all to 1 = very much 

How well are you able to get around? 0 = not at all to 1 = very much 

How satisfied are you with your personal relationships? 0 = not satisfied at 

all to 1 = very satisfied 

How satisfied are you with your sex life? 0 = not satisfied at all to 1 = very 

satisfied 

How satisfied are you with the conditions of your living place? 0 = not satis-

fied at all to 1 = very satisfied 

How satisfied are you with your access to health services? 0 = not satisfied at 

all to 1 = very satisfied 

Daily functioning (de Jong 

et al., 2016) 2 

Please rate the severity by which water carrying reduces your daily function-

ing  

0 = not at all to 1 = very much 

Uterine prolapse Based on the examined symptoms, does the study participant have uterine 

prolapse? 0 = no; 1 = yes 

Terrain  Do you have to walk uphill or downhill to carry the container filled with wa-

ter from the primary water source back home during the dry season?  

1 = uphill; 2 = downhill; 3 = uphill and downhill; 4 = flat 
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Table S2 

Generalized estimating equations of objective physical burden of carrying water and psychosocial well-being (emotional distress, quality of life, 

and daily functioning) 

 Emotional distress Quality of life Functioning in daily activities  

   95% CI    95% CI    95% CI  

 Estimate SE LL U L p Estimate SE LL U L p Estimate SE LL U L p 

Intercept  0.36 0.07 0.23 0.49 < 0.001 0.59 0.03 0.53 0.64 < 0.001 0.87 0.08 0.71 1.03 < 0.001 

Physical burden  0.16 0.07 0.02 0.30 0.029 0.05 0.06 -0.06 0.16 0.387 -0.39 0.09 -0.56 -0.21 < 0.001 

Age < 0.01 < 0.01 < 0.01 < 0.01 0.700 < 0.01 < 0.01 < 0.01 < 0.01 0.880 < 0.01 < 0.01 < 0.01 < 0.01 0.419 

Education1 -0.01 0.01 -0.02 < 0.01 0.135 0.01 < 0.01 0.01 0.02 < 0.001 < 0.01 < 0.01 < 0.01 0.01 0.337 

Socio-economic status2 -0.24 0.06 -0.36 -0.12 < 0.001 0.10 0.03 0.04 0.15 0.001 0.19 0.11 -0.03 0.41 0.085 

Currently pregnant < 0.01 0.02 -0.04 0.04 0.912 0.03 0.02 -0.01 0.08 0.113 -0.06 0.02 -0.10 -0.01 0.014 

Delivered in last 3 months 0.01 0.04 -0.07 0.10 0.767 < 0.01 0.03 -0.07 0.06 0.890 0.01 0.05 -0.10 0.11 0.920 

Other heavy loads carried (in kg)  -0.01 0.01 -0.04 0.01 0.343 0.01 0.02 -0.03 0.05 0.604 0.02 0.10 -0.18 0.21 0.881 

Ethnicity3                

Brahmin 0.02 0.01 < 0.01 0.04 0.106 -0.01 0.01 -0.03 0.02 0.492 -0.12 0.02 -0.15 -0.09 < 0.001 

Tamang -0.04 0.01 -0.06 -0.01 0.003 -0.01 0.01 -0.03 < 0.01 0.074 -0.14 0.02 -0.17 -0.10 < 0.001 

Newar 0.01 0.01 -0.01 0.03 0.203 0.01 0.01 -0.01 0.02 0.413 -0.12 0.02 -0.16 -0.09 < 0.001 

Chhetri 0.01 0.02 -0.03 0.05 0.744 < 0.01 0.02 -0.04 0.04 0.924 -0.14 0.06 -0.25 -0.02 0.026 

Dalit 0.06 0.02 0.03 0.10 0.001 < 0.01 0.01 -0.02 0.02 0.732 -0.05 0.02 -0.09 -0.01 0.021 

Rai and Limbu -0.02 0.01 -0.05 < 0.01 0.093 -0.01 0.01 -0.03 0.02 0.638 -0.03 0.03 -0.08 0.02 0.200 

Note. N = 980 (n = 21 distance missing). 5 communities. Estimate = Parameter Estimates. SE = Standard Error. CI = Confidence interval. Probability distribution: normal, 

link function: identity. All p-values are two-tailed. 1Higher values refer to a higher level of education: 0 = Illiterate , 1 = Informal education, 2 = Pre-primary, 3 = Primary 

passed, 4= Lower secondary passed, 5= Secondary, 6 = Higher secondary and above. 2An index (0.0-1.0) was calculated using principle component analysis (Krishnan, 

2010). 3Reference = other
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S3 Sample syntax for SPSS 

 

**Calculating physical burden according to an adapted version of the risk assessment for lifting and carrying 

suggested by SUVA, the Swiss National Accident Insurance Fund (SUVA, the Swiss National Accident Insur-

ance Fund, 2019) 

** The adapted formula includes the following weighted risk variables: (Weight + environmental condi-

tion)*(carrying frequency*distance). 

RECODE weight (Lowest thru 4.9999=1) (5 thru 9.999=2) (10 thru 14.999=4)  

(25 thru Highest=25) (15 thru 24.999=7) INTO weight_category. 

VARIABLE LABELS  weight_category 'suva category weight'. 

EXECUTE. 

 

RECODE distance_cor (Lowest thru 299.9999=1) (300 thru 999.99=2) (1000 thru Highest=4)  

INTO distance_category. 

VARIABLE LABELS  distance_category 'suva category distance'. 

EXECUTE. 

 

COMPUTE suva_o= (trips_rainyseason_all*distance_category) * (weight_category+1). 

VARIABLE LABELS  suva_o 'suva risk evaluation without body posture'. 

EXECUTE. 

 

**Recoding to 0-1 scale 

DESCRIPTIVES VARIABLES=suva_o 

  /STATISTICS=MEAN STDDEV MIN MAX. 

COMPUTE suva_o_r=(suva_o-2)/(416-2). 

EXECUTE. 

 

**Grand-mean centering 

DESCRIPTIVES VARIABLES=suva_o_r 

  /STATISTICS=MEAN . 

COMPUTE suva_o_GM=  suva_o_r- 0.0653. 

 

 *** Example to calculate main effect (emotional distress) in GEE 

GENLIN  em_dis (REFERENCE=FIRST) WITH suva_o_GM age 

education SI_SES curr_pregnant delivered kilos_day_all_wins_trans  by eth  

  /MODEL suva_o_GM age education SI_SES curr_pregnant delivered kilos_day_all_wins_trans eth  

 INTERCEPT=YES  

 DISTRIBUTION=NORMAL LINK=IDENTITY 

  /CRITERIA METHOD=FISHER(1) SCALE=1 MAXITERATIONS=100 MAXSTEPHALVING=5 PCON-

VERGE=1E-006(ABSOLUTE)  
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    SINGULAR=1E-012 ANALYSISTYPE=3(WALD) CILEVEL=95 LIKELIHOOD=FULL  

 

  /REPEATED SUBJECT=vdc_municipality WITHINSUBJECT=Participant_ID SORT=YES COR-

RTYPE=EXCHANGEABLE ADJUSTCORR=YES  

    COVB=ROBUST MAXITERATIONS=100 PCONVERGE=1e-006(ABSOLUTE) UPDATECORR=1  

  /MISSING CLASSMISSING=EXCLUDE  

  /PRINT CPS DESCRIPTIVES MODELINFO FIT SUMMARY SOLUTION (EXPONENTIATED) COVB. 

 

*** Example to calculate moderation effect (uterine prolapse on emotional distress) in GEE 

GENLIN  em_dis (REFERENCE=FIRST) WITH suva_o_GM age 

education SI_SES curr_pregnant delivered kilos_day_all_wins_trans uterus_prolapse by eth  

  /MODEL suva_o_GM suva_o_GM*uterus_prolapse uterus_prolapse age education SI_SES curr_pregnant de-

livered kilos_day_all_wins_trans  eth  

 INTERCEPT=YES  

 DISTRIBUTION=NORMAL LINK=IDENTITY 

  /CRITERIA METHOD=FISHER(1) SCALE=1 MAXITERATIONS=100 MAXSTEPHALVING=5 PCON-

VERGE=1E-006(ABSOLUTE)  

    SINGULAR=1E-012 ANALYSISTYPE=3(WALD) CILEVEL=95 LIKELIHOOD=FULL  

  /REPEATED SUBJECT=vdc_municipality WITHINSUBJECT=Participant_ID SORT=YES COR-

RTYPE=EXCHANGEABLE ADJUSTCORR=YES  

    COVB=ROBUST MAXITERATIONS=100 PCONVERGE=1e-006(ABSOLUTE) UPDATECORR=1  

  /MISSING CLASSMISSING=EXCLUDE  

  /PRINT CPS DESCRIPTIVES MODELINFO FIT SUMMARY SOLUTION (EXPONENTIATED) COVB.
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Appendix II: Supplementary information 

Understanding safe water-carrying practices during pregnancy and 

postpartum: A mixed-methods study in Nepal 

Table S1 

Items and descriptive statistics 

Concept Items M  SD  Cronbach’s 

alpha 

Safe water-

carrying1 

How often in one week did you carry water during pregnancy? / 

How often in one week did you carry water in the three months 

after delivery?, 1 = every day to 5 = no days 0.40 0.38 0.78 

Risk percep-

tion1 

Compared to other women with the same age, how much higher 

or lower are your chances of getting uterine prolapse?   -2 = 

lower to 2 = higher1 0.70 0.33 1 item 

Outcome ex-

pectancies1 

How much do you agree to the following statements 1=agree 

not at all to 5 = agree very much 

I would protect myself from negative health impact if I avoided 

water-carrying during pregnancy and after delivery 

I would prevent uterine prolapse if I avoided water carrying dur-

ing pregnancy 0.78 0.25 0.84 

Self-effi-

cacy1,2 

How sure are you that you can always avoid to carry your water 

during and after pregnancy? 

How sure are you that you can always avoid to carry your water 

during and after pregnancy even if it might be difficult for your 

household to have enough water? 

How sure are you that you can always avoid to carry your water 

during and after pregnancy even if someone in your family (e.g. 

your mother-in-law) told you to? 0.42 0.34 0.91 

Intention1,2 How strongly do you intend to always avoid water carrying dur-

ing and after pregnancy? 

How strongly do you intend to reduce water carrying during and 

after pregnancy? 

How frequently do you intend to avoid carrying water during 

and after pregnancy? 0.63 0.29 0.83 

Injunctive 

norm1,2 

How much would people who are important to you approve if 

you carry water during and after pregnancy? (reverse coded) 

How much would other people in your community approve if 

you avoided water carrying during and after pregnancy? 

How much would people who are important to you approve if 

you avoided water carrying during and after pregnancy? 0.56 0.25 0.66 (0.723) 

Descriptive 

norm 

How many women in your community carry water during and 

after pregnancy?1 = Almost nobody (0%) to 5 = almost all of 

them (100%)2 0.57 0.27 1 item 
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Concept Items f f% Cronbach’s 

alpha 

Instrumental 

support  

Who will assure your household's water supply in case you can-

not carry enough water during and after pregnancy? (multiple 

answers possible) 1 = Husband; Mother-in-law; Father in law; 

Daughters/Sons; Other family member; Other men of the com-

munity; Other women of the community; Other; 0 = Nobody 823 89%  

 Husband  538 58%  

 Mother-in-law  259 28%  

 Father in law  97 11%  

 Daughters 141 15%  

 Sons 103 11%  

 Other family member  191 21%  

 Other men of the community  16 2%  

 Other women of the community  10 1%  

 Other 46 5%  

 Nobody  98 11%  

Action plan-

ning 

Can you tell me what you can do to avoid carrying water during 

and after pregnancy? (multiple answers possible, no options 

prompted) 1 = Ask for help; Carry less water; Tell other people 

I don't want to carry water; Buy water; other specific plan; 0 = 

No plan 783 85%  

 Ask for help 462 50%  

 Carry less water 549 60%  

 Tell other people I don't want to carry water 112 12%  

 Buy water 5 1%  

 Other (most frequently named: connecting pipe from source to 

home) 23 3%  

 No plan 138 15%  

Coping plan-

ning 

Which difficulties may arise that can prevent you from avoiding 

carrying water during and after pregnancy? 
   

 How can you overcome difficulties that prevent you from avoid-

ing to carry water during and after pregnancy? 4 (multiple an-

swers possible, no options prompted)1= Ask someone for help; 

Tell that I do not want to carry water; other specific coping 

plan; 0 = No plan 557 60%  

 Ask someone for help 468 51%  

 Tell that I don‘t want to carry water 64 7%  

 Other specific coping plan 100 11%  

 No plan 364 40%  

Note. n = 921, M = Mean, SD = Standard deviation, f = frequency. 1All continuous items were recoded to a 

range between 0 to 1; 20 = not at all to 5 = very much; 3without first field site; 4 This question was also asked 

when respondents did not mention any specific difficulty. 
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Table S2 

Sample characteristics for quantitative data 

Concept Options M SD  

Age  34.5 8.6 

Number of pregnan-

cies 

 2.9 1.6 

Socioeconomic sta-

tus1 

 0.5 0.1 

 How much land does your family own? 54.8 73.6 

 How many rooms does your house have? 2.9 1.5 

 Does anyone from your household own any of these items? 

Radio, TV, solar panel, mobile phone, bicycle, motor 

bike, car, fridge, watch (sum) 

3.2 2.0 

  f  f% 

 What kind of fuel do you use MAINLY for cooking?   

 Wood ( = 0) 573 62% 

 Gas ( = 1) 348 38% 

 What is the average expenditure of your family per 

month? 

  

 Less than 2400 Nepali Rupees (~ 20 US$)            77 8% 

 2500 to 4800 Nepali Rupees (~ 40 US$)            200 22% 

 4900 to 9600 Nepali Rupees (~ 80 US$)            269 29% 

 9700 to 24000 Nepali Rupees (~ 200 US$)            232 25% 

 >25000 Nepali Rupees (~ 208 US$)            105 11% 

 Are you the owner of your house? ( yes = 1) 902 98% 

Education Illiterate 176 19% 

 Informal education 257 28% 

 Pre-primary 51 6% 

 Primary passed 138 15% 

 Lower secondary passed 94 10% 

 Secondary 103 11% 

 Higher secondary and above 102 11% 

Involved in eco-

nomic activities 

 653 71% 

 Agriculture 521 57% 

 Other (trading, government service, daily laborer) 132 13% 

Religion    

 Hinduism 654 71 % 

 Buddhism 255 27% 

 Others 12 1 % 

Marital status    

 Married 887 96% 

 Widowed 33 4% 

Living without hus-

band 

1 = yes 198 21% 

Currently pregnant 1 = yes 41 4% 

Delivered last 3 

months 

1 = yes 24 2% 

Ethnicity Brahmin 283 31% 

Tamang 275 30% 

Newar 55 6% 

Chhetri 53 6% 

Dalit 115 13% 

Rai and Limbu 126 14% 

Others 14 2% 
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Concept Options f  f% 

Main source in rainy 

season 

Private tap, hand pump or tank delivery in the court or in 

the house 

448 49% 

Shared tap, hand pump, tank delivery or surface water 

in the close neighborhood 

232 25% 

Community tap, hand pump, tanker delivery or surface 

water in the village 

210 23% 

Water source further away than the village 31 3% 

Note. n = 921, M = Mean, SD = Standard deviation, f = frequency. 1An index was calculated using principle 

component analysis (Krishnan, 2010).
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Table S3 

Bivariate correlations between all constructs 

  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

1 
Safe water-

carrying 1 

                     

2 
Risk per-

ception 

0.10

** 

                    

3 

Outcome 

expectan-

cies 

0.19

** 

0.59

** 

                   

4 Self-effcacy 
0.46

** 

0.19

** 

0.29

** 

                  

5 Intention 
0.36

** 

0.28

** 

0.39

** 

0.47

** 

                 

6 
Action 

planning 

0.19

** 

0.16

** 

0.23

** 

0.34

** 

0.33

** 

                

7 
Coping 

planning 

0.15

** 

0.07

* 

0.12

** 

0.27

** 

0.21

** 

0.31

** 

               

8 
Instrumen-

tal support 

0.17

** 

-0.05 0.04 0.23

** 

0.17

** 

0.12

** 

0.07

* 

              

9 
Injunctive 

norm1 

0.36

** 

0.16

** 

0.26

** 

0.63

** 

0.45

** 

0.29

** 

0.27

** 

0.22

** 

             

10 
Descriptive 

norm 

0.06 0.09

** 

0.04 0.06 0.06 -0.04 < 

0.01 

-0.05 0.12

** 

            

11 Age 
-0.15 

** 

-0.02 -0.08 

* 

-0.14 

** 

-0.17 

** 

-0.10 

** 

-0.01 -0.16 

** 

-0.14 

** 

0.08

* 

           

12 

Socioeco-

nomic sta-

tus 

0.15

** 

0.17

** 

0.18

** 

0.16

** 

0.17

** 

0.11

** 

0.05 0.10

** 

0.14

** 

-0.05 -0.01 
          

13 

Living 

without 

husband 

0.01 -0.01 -0.02 -0.02 -0.03 0.01 -0.05 -0.08 

* 

-0.05 0.04 0.02 -0.06 
         

14 
Currently 

pregnant 

0.04 -0.02 -0.01 0.06 0.06 < 

0.01 

-0.01 0.06 0.06 0.02 -0.26 

** 

-0.03 -0.06 
        

15 
Currently 

delivered 

0.06 0.01 -0.03 0.10

** 

0.04 -0.01 -0.01 0.06 0.08

* 

0.01 -0.18 

** 

0.02 0.05 -0.04        
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  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

 Education 
0.20

** 

0.18

** 

0.16

** 

0.22

** 

0.21

** 

0.15

** 

-0.01 0.15

** 

0.15

** 

-0.02 -0.61 

** 

0.19

** 

0.05 0.15

** 

0.17

** 

      

16 Brahmin 
0.04 0.16

** 

0.09

** 

< 

0.01 

0.02 -0.04 -0.02 -0.02 -0.07 

* 

0.06 0.12

** 

0.25

** 

0.04 -0.04 0.05 0.12

** 

     

17 Tamang 
-0.02 -0.10 

** 

-0.11 

** 

0.04 -0.06 0.04 0.06 -0.01 0.05 -0.05 .08* -0.06 0.01 -0.03 0.03 -0.12 

** 

-0.44 

** 

    

18 Newar 
0.02 -0.04 0.02 0.01 < 

0.01 

0.02 0.03 0.04 0.06 -0.01 0.03 0.05 < 

0.01 

-0.03 -0.04 -0.02 -0.17 

** 

-0.16 

** 

   

19 Chhetri 
0.02 0.04 0.06 0.03 0.09 

** 

0.05 -0.03 -0.05 < 

0.01 

-0.01 0.04 0.01 0.04 0.01 -0.04 0.02 -0.17 

** 

-0.16 

** 

-0.06 
  

20 Dalit 
-0.07 

* 

-0.05 0.03 -0.06 -0.01 -0.05 -0.02 < 

0.01 

-0.05 -0.04 -0.12 

** 

-0.22 

** 

-0.02 < 

0.01 

-0.04 -0.06 -0.25 

** 

-0.25 

** 

-0.10 

** 

-0.09 

** 

 

21 
Rai and 

Limbu 

0.02 -0.03 -0.06 -0.04 -0.01 < 

0.01 

-0.05 0.05 0.01 0.03 -0.19 

** 

-0.11 

** 

-0.06 0.11

** 

-0.01 0.04 -0.27 

** 

-0.26 

** 

-0.10 

** 

-0.10 

** 

-0.15 

** 

22 Others 
-0.01 < 

0.01 

0.01 0.03 0.04 0.03 0.03 0.01 0.07

* 

0.02 -0.06 0.05 -0.04 -0.03 -0.02 0.02 -0.08 

* 

-0.08 

* 

-0.03 -0.03 -0.05 

Note. Significance levels: * p < 0.05, * * p < 0.01 (two-tailed). 1 How often in one week do you carry water during pregnancy? / How often in one week do you carry water in 

the three months after delivery?, 1 = no days to 5 = every day
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Table S4 

Sample guideline for qualitative interviews 

Discourse and dimension Leading questions Optional follow-up questions 

Introduction and inclu-

sion criterion 

 

Hello. My name is [x] and this is [y]. I am 

working with Dhulikel Hospital on a study 

on women’s health and their quality of life 

here in Kavre District 

Date: 

ID of respondent: 

 

Part 1: Free exploration 

women’s daily routine 

  

Carrying behavior Please tell me about your daily routine What do you like in your day?  

What don’t you like? 

Why? 

Feelings and thoughts 

about tasks in daily 

routine 

Are there any tasks that make your body feel 

weak or hurting? 

Are there any tasks that give you mental 

stress? Why? 

 

Part 2: Free exploration 

consequences water car-

rying 

First, we would like you to tell us a bit more 

about your task to carry water 

 

Carrying behavior How much water do you carry and how of-

ten? 

Why? 

Do you change this quantity/ 

amount for any reason? 

 Which other loads do you carry? When? 

How much, how often? 

 Do you prefer carrying water or carrying 

other loads? Why? 

 

 When did you start carrying water? Were your carrying tasks differ-

ent when you were a girl? 

 Did your carrying tasks change when you 

moved from your parents house to your in-

laws house? 

 

Psychological conse-

quences water carry-

ing 

Can you describe your thoughts and feelings 

about daily water carrying? 

Are there times you cannot go for 

water carrying?  

Why? Tell me about the inci-

dent(s)? 

How do you feel when this hap-

pens? 

 

Physical consequences 

water carrying 

How does your body feel when you carry 

water? 

During water carrying 

After water carrying 

How does this affect your life? 

Social consequences Please tell me more about how water carry-

ing is organized in your village 

What would you do in the time you usually 

carry water if you had not to carry water? 

Now? 

When you were a girl? 

If their carrying behavior 

changed (e.g. in birth home they 

didn’t carry water or they have a 

household tap now etc.): 

Did anything in your life change 

since you carry water/ do not 

carry water anymore? 
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Discourse and dimension Leading questions Optional follow-up questions 

Intervention ac-

ceptance: Safe carry-

ing technique 

How can you change your carrying routine 

to prevent yourself from health impacts? 

What do you think would be a safe carrying 

technique regarding to amount, body posi-

tion and tools? 

Would you like to implement the safe carry-

ing technique in your daily life? Why?/ 

Why not?  

What would you need to implement the safe 

carrying technique in your life?  

How do you think you could learn it? 

Do you think it is feasible for you to carry 

only small gagris (10-15 liter) or less? 

Why? 

 

Part 3: Free exploration 

mother-in-law 

  

General family struc-

tures 

Please tell me about your household mem-

bers and their role in your family 

Please tell me about your mother-in-law 

 

Responsibilities in-laws What do you expect from her? What does 

she expect from you? 

 

Relationship quality How would you describe your relationship 

with your mother-in-law? 

How can you tell when you are 

happy with your mother-in-law? 

How can you tell when you are 

not happy with your mother-in-

law? 

Relationship with hus-

band 

Please tell me about your husband’s types of 

support 

Have you ever had any problem and your 

family helped you to solve the problem and 

to make you feel good about it? 

If she doesn’t mention any prob-

lem: Imagine you had a broken 

leg and needed to stay in bed. 

Still, you need to carry grass for 

the animals. How would your 

family members help you to 

solve the problem and make you 

feel better about it? 

 What did your mother-in-law do to help 

you? What did she say? 

What did/would your husband do to help 

you? What did/would he say? 

 

Part 4: Free exploration 

social support water car-

rying 

What do you think and how do you feel 

about carrying water alone or in a group? 

 

General group behavior Do you go alone or in a group? Why, why not? 

Who goes with you? 

Support Does anyone except you carry water for 

your family? 

Any other person from your fam-

ily? 

Any other person outside your 

family? 

Why? Why not? 

 Did you ever help someone from another 

household to carry their water? Why? Why 

not? 
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Discourse and dimension Leading questions Optional follow-up questions 

Did you ever ask someone from another 

household for help to carry your water? 

Why did you need help? What did they 

say? 

What would stop you from asking other 

people to help you carrying water? 

Part 4a: Water carrying 

during and after preg-

nancy rating task- pic-

ture task social beliefs 

(randomize order) 

What do you think, what kind of women is 

she? Why? 

What do other people think about her? 

Why? 

If participant perceives the be-

havior as something negative:  

What can help her to improve the 

situation?  

What can she do?  

What can other people do? 

What can we (Dhulikel Hospital) 

do? 

This is Chenbagam, she 

delivered 2 weeks ago 

with her second child. 

She walks 30 minutes 

uphill and downhill 

per day, carrying wa-

ter from the water 

scheme to her house 

 

What would her mother-in-law do/ say to 

her? Why? 

What would her husband do/ say to her? 

Why? 

What do you think? How does she feel? 

Why? 

 

This is Baijanthi, she 

delivered 2 weeks ago 

with her second child. 

She stays at home and 

does NOT carry water 

from the water scheme 

that is 30 minutes up-

hill and downhill from 

the house 

What do you think, what kind of a woman is 

she? Why? 

What do other people think about her? 

Why? 

What would her mother-in-law do/ say to 

her? Why? 

What would her husband in law do/ say to 

her? Why? 

What do you think? How does she feel? 

Why? 
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Discourse and dimension Leading questions Optional follow-up questions 

Part 4b: Free exploration 

water carrying in peri-

ods of pregnancy/child-

birth 

Tell me about your daily routine during and 

in the three months after pregnancy 

 

Behavior Do you change your working routine during 

and shortly after pregnancy? 

Why / Why not? 

 

 How was your water carrying routine during 

pregnancy? 

Did you change the amount of water or the 

frequency? 

Whose decision was it that you 

carried water/ did not carry wa-

ter? 

Was it the same for all the months 

of pregnancy? 

How did you feel about water car-

rying during pregnancy? 

 How was your water carrying routine in the 

three months after delivery?  

Whose decision was it that you carried wa-

ter/ did not carry water? 

Did you change the amount of water or the 

frequency? 

Was it the same for all the months after de-

livery? 

How did you feel about water car-

rying in the three months after 

delivery? 

Knowledge What are risks and benefits of carrying wa-

ter during or after pregnancy? 

 

Coping How does your household get water when 

you cannot go for water carrying because 

of pregnancy? 

 

Social support How does your family behave when you are 

pregnant? 

What will your family members say if you 

decide to stay at home during pregnancy 

instead of water carrying? What will they 

do? 

Does your family support you in 

water carrying? 

Which family member supports 

you? 

What do they do to support you? 

How does your husband behave 

when you are pregnant? 

How do your in-laws behave 

when you are pregnant? 

Intervention acceptance: 

Not carrying during/ af-

ter pregnancy 

What do you need to avoid carrying water 

and other heavy loads during and after 

pregnancy? 

 

Intervention acceptance: 

Not carrying during/ af-

ter pregnancy – Social 

support 

Is there any person who can help you? 

From within your family? 

How can this person be motivated to help 

you? 

From your neighborhood? 

If your neighbor woman carried loads for 

you when you were pregnant, would you 

also carry loads for her every time she is 

pregnant? 
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Discourse and dimension Leading questions Optional follow-up questions 

Intervention acceptance: 

Not carrying during/ af-

ter pregnancy – Struc-

tural support 

Is there anything you can buy by money that 

can help you to avoid carrying heavy loads 

during and after pregnancy? 

Where can you get the money to get this? 

 

Part 5: Free exploration 

risks water carrying 

(Optional part) 

  

Security Are you talking to anyone on the way to wa-

ter carrying? To whom? 

If men: what are you talking 

about? 

 Can you tell me a about risks and dangers 

for women when they carry water? 

 

 Are you aware of any dangers women might 

face when they carry water? On the way/ 

During night/ when it’s dark? 

What do you think, what is the reason for 

these dangers? 

Have you ever faced any danger 

when you went for water carry-

ing? 

Violence What do you think about how risky it is for 

you to get verbally or physically attacked 

on your way to water carrying? Why? 

The following question is about 

your personal experience, you 

do not need to answer if you 

don’t want to: Did anything like 

telling you bad things or hurting 

your body when water carrying 

ever happen to you?  

If yes: Sometimes, people find it 

difficult to talk about unpleasant 

things that have happened to 

them. How do you feel telling 

me about this incident? 

In case of telling about bad things 

she told/ done to her: 

People do not have the right to do 

such things to you. I am very im-

pressed how strong you are to 

live with this. 

What helps you to stay that strong 

and come over these events? 

Is there anyone you can talk to, 

anyone you can trust? 

What would you recommend to 

other women in the same situa-

tion, when someone says or does 

something bad to them? 

Coping/ protection What needs to be changed to reduce these 

dangers on the way to water carrying? 

What can be done and by whom? 

What can you do to feel security 

when you carry water? What 

would you recommend to other 

women who feel insecure? 

Part 6: Free Exploration 

Uterine Prolapse 

(Knowledge; Optional 

part) 

Did you ever hear about uterine prolapse? 

Can you tell me about it? 
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Discourse and dimension Leading questions Optional follow-up questions 

Risk knowledge  Can you tell me about the reasons 

why women get uterine pro-

lapse? 

Knowledge on preven-

tion 

How can you avoid uterine prolapse? If she says not carrying heavy 

loads/ any other reason: How 

can you assure that you do/ don’t 

do this? 

Knowledge on treat-

ment/ support 

Which persons in a women’s life will help 

her when she has uterine prolapse? 

To feel better about your situation 

To perform your daily tasks 

To give your information on how to im-

prove your situation? 

What can women do if they have uterine 

prolapse?  

Who or what can help them?  

Where can they go? 

If they mention the hospital: 

Are there any alternative places to 

go besides the hospital? 

If they mention: Alternative med-

icine: 

Which steps did the people take?   

Which advice, concrete action did 

you and the people helping you 

take? 

How does it help you? How does 

it affect your body?  

What about this option do you 

like more than going to a hospi-

tal? 

What about this option do you 

like less than going to a hospi-

tal? 

 We have heard of women in this area having 

uterine prolapse but many of them do not 

come to visit the hospital. 

What do you think why? 

What would prevent you from going to the 

hospital if you had uterine prolapse? 

What can women with uterine prolapse do 

to prevent their condition from getting 

worse? 

 

Intervention ac-

ceptance: Pelvic floor 

exercise 

What can you do to strengthen your pelvic 

floor? 

Would you like to learn pelvic floor exercise 

if you knew how to do it?  

Why? Why not? 

Let us talk about the pelvic floor. 

Do you think the pelvic floor is 

important for women’s health? 

Why? Why not? 

Intervention ac-

ceptance: Pessary ring 

What kind of help would you like us 

(Dhulikhel Hospital) to provide to women 

with uterine prolapse? 

Have you heard about the pessary ring? 

If she did not: It is a ring that will be in-

serted into the vagina to put back the uterus 

into the right place. 

Do you think it can help when you have 

uterine prolapse? Why/ why not? 

How do you like it? 

What would prevent you from using the pes-

sary ring if you had uterine prolapse? 
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Discourse and dimension Leading questions Optional follow-up questions 

For women without uter-

ine prolapse only 

Sometimes, people find it difficult to talk 

about unpleasant things that have happened 

to them. How do you feel talking to me to-

day about uterine prolapse? 

Would anything in your life change if you 

had uterine prolapse? 

 

Psychological conse-

quences 

How do you feel when you think about that 

you have uterine prolapse? 

Did anything in your mood 

change since you have uterine 

prolapse? What changed? 

Social consequences/ 

social support 

Do other people know that you have uterine 

prolapse? How would they react if they 

knew? 

Did your economic situation 

change since you suffer from 

uterine prolapse? Why? 

For women with uterine 

prolapse only 

  

History When did you first notice that you had uter-

ine prolapse and what did you do?  

Can you tell me how life is with uterine pro-

lapse? 

Please tell me about it. How do you feel 

about this/these impact(s)? 

Did anything in your life change 

since you have uterine prolapse? 

Family consequences/ 

domestic violence 

What does your mother-in-law say regard-

ing the uterine prolapse? 

Does she know about your uterine 

prolapse? 

Does she support you? 

Does she say anything good or 

bad? 

 Whom do you have in your life that supports 

you, or who you trust? 

 

 The following questions refer to you and 

your husband. If you do not want to an-

swer, just give me a sign. You do not need 

to tell me why. 

What does your husband say regarding your 

uterine prolapse? 

Does he know about your uterine 

prolapse? 

If yes: How do you feel about that 

he knows? 

 What does he do? 

What does he say? 

Did his behavior towards you change since 

you have uterine prolapse? 

Did your behavior towards him change since 

you have uterine prolapse? 

 

 Did your sex life change since you have 

uterine prolapse? How? 

Are you both satisfied with the 

amount and quality of sex? 

Did you feel pain? 

Did you tell your husband? How 

did he react? 

Do you feel mental stress? 

 In case of telling about forced sexual rela-

tion or any other incidents of physical/ 

emotional violence: 

Sometimes, people find it difficult to talk 

about unpleasant things that have happened 

How often did this happen? 

What helps you to stay that strong 

and come over these events? 

Did you tell anybody about it? 

Why/ Why not? 
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Discourse and dimension Leading questions Optional follow-up questions 

to them. How do you feel telling me about 

this incident? 

 People do not have the right to do these 

things to you. I am very impressed how 

strong you are after this.  

What would you recommend to other 

women in the same situation, when some-

one says or does something bad to them? 

 

For women with uterine 

prolapse only: 

Part 7: Free exploration 

quality of health ser-

vices for uterine pro-

lapse 

What did you do to be helped when you suf-

fered from uterine prolapse? 

 

Accessibility Can you tell where you would go for help 

because of uterine prolapse? 

Who took the decision that you went for 

health care? 

Can you choose to come there 

yourself, or did you need per-

mission from somebody else? 

Who? 

Are there times when you wanted 

to go to a health center but 

couldn’t?  

Why? 

Quality of health care How were you helped?  

Where there any advice or treatment they 

suggested that you refused? Why? 

Which steps did the people help-

ing you take to deal with your 

situation?   

Which advice, concrete action did 

you and the people helping you 

take? 

 

 Did you receive the help you wanted? How satisfied have you been with 

the help you received? 

 Did you receive any other help (alternative 

methods?) 

 

Part 8: Probing Which questions were difficult for you to 

answer? 

Is any question irrelevant in your opinion? 

Is any question missing in your opinion? 

 

Part 9: Socio-demo-

graphic questions 

Finally, I have some personal questions. 

Again, we will keep this information 

strictly anonymous: 

What is your ethnicity?  

How old are you? 

What are your household’s monthly ex-

penses? 

Are you in a relationship? 

How many children do you have? 

What is your highest education? 

Name: 

District: 

Municipality: 

Phone Number: 
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Discourse and dimension Leading questions Optional follow-up questions 

 We recognize and commend your strength 

and courage, and thank you for taking the 

time to talk with us about your experiences. 

You have helped us a lot in understanding 

risks and benefits of water carrying.  The 

information you shared with us will help to 

find strategies to support women in the 

field of water carrying, so that others may 

be helped by your experience. 

Is there anything we did not mention yet you 

would like to add? Do you have any ques-

tions for us? 

 

 

Note. Instructions and information for the interviewers are written in italics. 
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Table S5 

Sample characteristics and carrying behavior derived from qualitative interviews 

 Women in reproductive 

age (n = 12) 

Mother-in-law  

(n = 5) 
Husband (n = 4) 

 f f f 

Ethnicity1  
   

Brahmin 5 2 2 

Tamang 1 1 1 

Newar 1 
  

Chhetri 2 1 
 

Dalit 2 1 1 

Rai and Limbu 1 
  

Education  
   

Illiterate 2 4 2 

Informal education 
   

Pre-primary 2 1 
 

Primary passed 2 
  

Lower secondary passed 2 
  

Secondary 4 
 

1 

Higher secondary and above 
  

1 

Living conditions  
   

Single / living with children 1   

Nuclear family 4  2 

Joint family 7 5 2 

Behavior during pregnancy  
   

Like usual 7 5  

Carrying less amount  4   

No carrying after second half 1   

No carrying at all    

Behavior 3 months postpartum     

Like usual / after less than 2 weeks  3  

Carrying less amount up to 3 months  1  

No carrying up to 2 weeks 3   

No carrying up to 1 month 2   

No carrying up to 2 months 4   

No carrying up to 3 months 3 1  

 M (SD) M (SD) M (SD) 

Age  33.2(10.0) 56.6 (8.7) 49.5 (6.6) 

Monthly expenses 20791 (13393) 9900 (3664) 21750 (102ß7) 

Number of children 2.3 (0.8) 4.8 (3.6) 3.3 (1.3) 

Note. M = Mean, SD = Standard deviation, f = frequency
. 1Some women changed their ethnicity, ethnicity cor-

responds to ethnicity after marriage
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Table S6 

Additional quotations for qualitative themes 

Theme Quotation 

Amount and fre-

quency of carry-

ing 

“I carried about 9 to 10 gagris [containers] of water because we had buffalos and cattle. I 

carried a 15-20 liter gagri in a doko [basket to carry loads].” 9_wife: 143.  

“Did you carry that much water all throughout your pregnancy? R: Yes.” 9_wife: 144 – 145. 

High risk perception but low personal vulnerability 

Pain “It may cause back pain [to carry during pregnancy]. There would be no pros. Some people 

say that bleeding occurs if a woman carries water immediately after delivery. It didn’t hap-

pen to me.” 5_daughterinlaw: 157. 

Mental health “[Carrying during and after pregnancy] might affect the baby and the mental condition of 

the woman. 9_husband: 110 – 111. 

Child’s health “When they carry water at the waist it affects the baby greatly.” 9_husband: 113. 

Complications dur-

ing pregnancy 

 “They might also need a C-section [if they carry water during pregnancy].” 5_motherinlaw: 

143. 

“She fell down sometimes, and she had to worry when she was pregnant. She had to carry 

water when she was pregnant as well.” 9_husband: 55. 

Miscarriage “She might get a miscarriage [if she carries during pregnancy]; she may be weak.” 5_moth-

erinlaw: 143. 

Uterine prolapse “When carrying heavy loads and doing a lot of hard chores for the woman who just delivered 

the baby there may be the risk of prolapse.” 5_motherinlaw: 163.   

“I felt worried, but it was needed. I was worried that she might get uterine prolapse and 

bleeding; she might fall ill.” 6_husband: 87. 

Removal of uterus “If you carry heavy loads, then a uterus prolapse might happen and you need to operate, 

need to take out the uterus. There are also many people whose uterus has been removed, but 

I don’t have [that problem].” 1_woman: 279. 

Compensatory be-

liefs 

“During pregnancy, if you carry heavy loads, you shouldn’t squat during those times, you 

shouldn’t walk very fast.” 9_wife: 198. 

“In my opinion, she [the women who carries water] is really healthy and maybe has no phys-

ical illness and pain. […] She should eat healthily and do oil massage and rest so she is 

safe.” picture task carry 11_daughterinlaw: 111– 125.  

Negative and positive outcome expectancies for the avoidance of carrying  

Less exercises When my wife had to carry water, she had many demerits but now that she doesn’t carry wa-

ter, she has less exercise.” 9_husband: 37. 

Healthy child  “Other people will say that you don’t have to carry water and you get the chance to rest so 

you can put on some weight and your child is healthy.” picture task not carry 9_husband: 

85. 

 “She [woman in picture task] doesn’t have to carry water, so it is nice. Her family will be 

healthy.” picture task not carry  7_daughterinlaw: 152. 
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Theme Quotation 

Low response effi-

cacy 

“It would’ve been good if we didn’t have to work at all and could have enough rest. How-

ever, it [uterine prolapse] can happen to those who don’t work too.” 8_motherinlaw: 189. 

Karma beliefs “She [not carrying woman] might behave well or she might be from a good family. When a 

person is good, everybody will treat her well.” picture task not carry 12_wife: 305.  

“Some say that it was God's decision [that they have uterine prolapse like my wife, so stay at 

home and don’t tell anyone about the problem. 9_husband: 133. 

Ability, not carry-

ing when sick 

“When I was pregnant, I could carry water on my own, so he [husband] rarely carried.” 

12_wife: 179. 

“Did you carry the same amount for the whole nine months? - Only when I was sick I used to 

carry less.” 8_motherinlaw: 134 – 135. 

Affective Attitudes During past days I liked it [water-carrying], so I carried water. Now these days I don’t like 

carrying water, so I don’t carry: that’s it (laughing).” 1_woman: 85. 

Being greedy “My wife also carried water like this woman [in the picture task], so she has uterus prolapse. 

I always tell her she faced this prolapse not because of me but because of her greed to carry 

more water.” picture task carry, 11_fatherinlaw: 69. 

Social influence and decision making 

Carrying before 

marriage 

”I used to carry when I was not married, when I was 12 or 13 years. It’s been seven years 

since I got married, but before that as well I used to carry loads.” 2_woman: 82. 

Family influence “She is not able to work but her family must also be like that (bad and culturally strict), if 

they were good then they would have cared about that women isn’t it? I think they are not a 

good family. I think they should have said ‘you are not able to earn money’, the pressure 

will also come from the home. [To interviewer] Isn’t it like that Miss? That’s human nature. 

It depends on the family.” picture task carry 1_woman: 307. 

Decision making 

control by family 

members 

 “We all decided that she wouldn’t carry heavy loads [during pregnancy]. It’s bad to carry 

heavy loads during and after pregnancy, so my sisters didn’t allow her to carry heavy loads. 

My wife didn’t have to carry heavy loads for about 5 months.” 9_husband: 104–105.    

“I decided not to make her [daughter-in-law] work [when she was pregnant].” 10_motherin-

law: 160. 

Contradictory quote: “Everyone [in the family] decided that [to carry during pregnancy and 

shortly after delivery], but mostly me.”12_wife: 161. 

Hierarchical vs. 

shared decision 

making in fami-

lies 

“Her husband may be in a dilemma whether to listen to his mother and let her work or to 

make his own decision and not let her work. He should also listen to the main person of the 

family. He might be following his mother.” 12_wife: 137.  

“I decide that myself [whether my wife carries water during and after pregnancy]. My 

mother and father suggested me to support my wife and take care of her.” 11_fatherinlaw: 

108–109.  

Family division of 

labor 

“It is easy if she [daughter-in-law] helps out. It is satisfying to have her here. She cleans, 

cooks and washes dishes, and lets me rest. This satisfies me. […] [Our relationship] is good. 

She does all the work and lets me rest.” 7_motherinlaw: 63 – 67. 
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Theme Quotation 

“My eldest daughter-in-law lives here, and it’s easier. I carry less now.” 5_motherinlaw: 27. 

“It got so much easier after she came. She carried all the loads.” 7_motherinlaw: 35.  

 

Descriptive norms “Everybody had to fetch water. Everybody had trouble due to water problems. If women 

woke up late, then they had to worry about not having enough water.” 11_fatherinlaw: 41. 

 “Other people will think that it is normal [to carry after delivery]: ‘We also did all the work 

like her, and she should also do so.’ ” picture task carry 12_wife: 133. 

Injunctive norms 

Disapproval of 

resting 

“They [family members] might have behaved badly. They would have criticized me [for rest-

ing during pregnancy] and talked behind my back; compared me.” 9_wife: 172 – 173.    

“[Other women might say] bad things. They [other women] might have said she’s sleeping 

and I need to bring water…’ (Laughing). … They must have said that the younger one [her-

self] is sitting and the elder one [sister in law] is coming to fetch the water.” 3_woman: 

190.  

Contradictory quote: “She  [mother-in-law] is happy with whatever I do. She looks after my 

kids when I ‘m not around. I feel happy when she helps out. She’s happy with me.” 

5_daughterinlaw: 79. 

Approval of carry-

ing 

“She [mother-in-law] might think that her daughter-in-law has brought water from far away 

and she has taken good care of her and her family, so she might be good to her daughter-in-

law. … She stays home and works really hard, so her husband may be happy with her. He 

[husband] must be reassured to have such a strong wife.” picture task carry, 5_daughterin-

law: 111–117.   

Disapproval of car-

rying 

“‘Why is she carrying water just after having delivered her baby?’ They [other people] say 

things like this. She shouldn’t carry water.” picture task carry, 6_wife: 106. 

Approval of resting “Other women must have said nice things to her [the woman who is resting after delivery]. 

She did a good job, and her body will also be good due to not working in the postpartum pe-

riod.” picture task not carry 2_woman: 215. 

“Others also told us that we should rest two months, so I did.” 10_daugtherinlaw: 170. 

Comply norms “The people said that we should carry loads when we’re pregnant, so I did.” 12_wife: 179.  

“Poor mother-in-law, what she will say? During that time [in the past], the culture was like 

that. Everyone worked during that time, even they want to say don’t work if you can’t, the 

trend was like that (daughter-in-law needs to work at any phase of her life)” 1_woman: 245. 

Contradictory quote: “They [in-laws] said things, but I rested anyway.” 6_wife: 155 - 156 . 

Caring husband “He [husband] didn’t allow me to work when I was feeling unwell.” 11_daughterinlaw: 177.  

“He [my son] also behaves well. He doesn’t hit her [daughter-in-law]; he tells her to rest 

and take care of her body and eat well. Tells her to do just the work she can.” 5_motherin-

law: 151. 

Mother-in -laws 

expectations 

“Her mother-in-law might have scolded her: ‘I (mother-in-law) work and you’re resting, sit-

ting, and eating’; must have said that. (Laughing). That’s what the mother-in-law says” 
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towards daughter-

in-law 

picture task carry 3_woman: 146. 

Mother-in-law sat-

isfaction when 

fulfilling work 

tasks 

 “She’s done as much as she can. We can’t mistreat her, and we have been together and 

happy. She doesn’t complain and I don’t complain either.” 5_motherinlaw: 67. 

Contradictory quote: “No matter how much we [daughters-in-law] help, she doesn’t count 

us.” 11_daughterinlaw: 75. 

Mother-in-law be-

ing aggressive 

“My mother-in-law complained about me to him [husband], and she also used to beat me.” 

picture task carry 16_woman: 160. 

Making plans and overcoming barriers: Safe carrying techniques 

Body posture “If people are carrying heavy loads, then their body should bend a little. If people are carry-

ing fewer loads, then they should walk straight.” 11_motherinlaw: 69. 

Carrying less 

weight 

“One shouldn’t carry too much load or travel too long distances; should get much-needed 

rest.” 8_motherinlaw: 163.  

”I think it is okay to carry between 5 and 10 liters.” 11_daughterinlaw: 53. 

“Yes, it is possible [to carry small containers]. We can carry less water and make more 

trips.” 12_wife: 84–85.  

 “Did you carry that much water all throughout your pregnancy? R: Yes.” 9_wife: 144–145. 

Reduce frequency  “I told her [daughter-in-law] to do less work. She brought water daily [during pregnancy] 

one or two times. [On normal days she carried] five to six times a day. 5_motherinlaw: 135–

137.  

Use helping tools  “What do you need to use safe carrying techniques?” -R: “I need ropes and doko [basket 

for the water container that is carried with straps on the forehead or shoulders] and sack.” 

5008_daugtherinlaw_5007: 80–81. 

 “I cannot carry water on my waist. I use a doko to be safe.” 8_daughterinlaw: 62–63. 

“In the past, people used to carry water in gagris [containers] on their waist, but now we 

carry it hanging in the hands ,and we use a doko for far away. I think it is healthy if we 

don’t carry water by putting loads on the waist or head or shoulder.” 11_daughterinlaw: 51. 

Ask for help “[The woman who carries after delivery can]may ask somebody like neighbors for help, say-

ing she [is] unable to do it and she will help them [in return] when they are in need.” pic-

ture task carry, 12_wife: 275.  

Change lifestyle  “We should learn other economic activities and stop rearing animals, so we won’t have to 

carry grass. We can earn money and bring home LPG gas and we won’t have to carry fire-

wood.” 12_wife: 81. 

Pelvic floor exer-

cise  

“Yes, I’ll learn it [pelvic floor exercise] and I’ll also teach it to others. … If something bad 

happens, then it becomes very hard for a woman. If I learn it, then maybe I can be healthy. I 

can also teach it to others. Even if it happens to me [something bad like uterine prolapse], I 

can make others aware. I am concerned about the new generation.” 9_wife: 229–231. 

Lack of options and necessity to of carrying water 



Appendix II 

208 

 

 

Theme Quotation 

Lack of options “Even if I say I don’t like [carrying], nobody is going to help me. So for me, everything is 

good. If I say … I don’t want to work [still] no one is going to help me. And if I  enjoy, then 

nobody is going to harm me. Does it make any difference what others think?” 1_woman: 29. 

Obligation: “I knew we shouldn’t carry heavy loads [during pregnancy] but due to compulsion I had to.” 

12_wife: 155. 

Structural condi-

tions 

“These days. I don’t need to go to the river and travel long. There are taps in the houses, so 

it’s easier now.” 3_woman: 87.  

“These days they don’t carry water. The husband brings water for them by carrying it in his 

motorbike. There’s one house where there’s a pregnant lady, and the husband brings water 

for her.” 3_woman: 176. 

Sources not always 

reliable 

 “Only when water doesn’t come from the tap do we go to fetch water. Otherwise, we don’t 

have to.” 8_daughterinlaw: 19. 

“We used to get water from here, at the water spring. But that water spring [from where I 

used to collect water] is dry now.” 1_woman: 111. 

Social support 

Instrumental sup-

port family 

“When they were sick, then other people in the family carried water for them. There are 

mothers-in-law, fathers-in-law, and sisters-in-law who bring the water. So if somebody is ill, 

then they would not need to go to fetch water.” 2_woman: 183. 

Instrumental sup-

port others 

“The villagers won’t do anything for her. Perhaps one day one will bring food for her, the 

second day they will bring food, but they’ll never bring it every day. So, her own husband 

must do it or her mother-in-law or father in law must do it.” picture task carry 15_woman: 

240.   

“Yes [I help out my neighbors]. When they’re sick and unable and when no one is there.” 

5_motherinlaw: 92. 

Informational sup-

port 

Doctors can give medicines and raise awareness. The husband and other family members 

can also suggest her to go for checkups.” 10_motherinlaw: 191. 

Emotional support “They (other people) should console her.” picture task carry 9_wife: 115.   

“[After delivery] my mother came to support me and console me. I was young when I gave 

birth. The babies were 4 kg when delivered. My mother comforted me.” 12_wife: 106–107.  

Lack of instrumen-

tal support 

“Even when I’m not able to there's no one to carry for me.” 6_wife: 43. 

Support insuffi-

cient 

“When I was pregnant my husband rarely helped me. … The relatives came to help some-

times in the emergency time after I gave birth.” 12_wife: 173–189.  

Husband not al-

ways available 

“I didn’t let her carry heavy loads. I helped as much as I could when I was available, but in 

her post pregnancy period, she had to carry loads after about 2 to 3 months.” 9_husband: 

95.   

Husband buys wa-

ter or hires 

“Water is needed anyway, so I carry it in a big gagri [container]. Just 2 days ago, I brought 

water in a bus by paying a fare. Now it may be enough for 10-12 days, but after that we 

have to go and fetch water again.” 6_husband: 17. 
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someone to help 

his wife. 

“My husband helps out, and when my sons are home, they help. Some days ago, we even 

brought water in a truck due to a water shortage.” 6_wife: 87. 

“I brought her mother and kept her at our home to help my wife after she gave birth.” 9_hus-

band: 96. 

Mutual support 

husband wife 

 “I carry more water then [when my wife is sick]. If I fall sick, then she carries all the water, 

and when she is ill, then I carry for her. The load shifts.”  6_husband: 31. 

Reasons to help or not mother-in-law 

Being weak / old  “Mother-in-law and father-in -law already expired so who will do this? I need to do it myself. 

I have brothers-in-law, but they travelled abroad. So who will do it?” 3_woman: 65.  

“I am weak now, so I can’t carry much [during the pregnancy and postpartum period of my 

daughter-in-law]. When I was stronger, I used to work, and it didn’t feel bad.” 5_motherin-

law: 33. 

Her personality  “If her mother-in-law is nice, then she’ll say that she’ll look after her kids. If the mother-in-

law isn't nice, then she’ll say that her daughter-in-law must carry water and do all the work 

herself.” picture task carry 7_daughterinlaw: 136. 

Relationship qual-

ity 

 “As I’ve said, maybe the mother-in-law … has some discrimination-like feeling against her. 

She is her daughter-in-law and not her daughter, so she may behave rudely.” picture task 

carry 11_daughterinlaw: 115. 

Own past behavior  “She might say that ‘I did it in my days and so should you. I worked even more, and you 

should work too’”. picture task carry 12_husband: 79. 

Traditional /mod-

ern mother-in-law 

 “She must have a modern mother-in-law, so she may not say anything to her. (Laughing) 

Isn’t it? The traditional mother-in-law will say that they used to do this and that”. picture 

task not carry 15_woman: 250. 

Caring / loving as a 

reason for instru-

mental support 

"When the husband doesn’t care, then she must feel like she shouldn’t have married. Won’t 

she think like that? She’ll definitely think like that. He spends his life like that and I’m suf-

fering. She must feel like that.” picture task carry, 15_woman: 230.   

“If she [mother-in-law] loves her, then she’ll bring water by herself, won’t she?” picture task 

carry 2_woman: 205. 

 

Two different sides 

of mothers-in-law 

(being a resource 

or a threat to 

women’s health)  

 “If her mother-in-law is nice, then she’ll say that she’ll look after her kids. If the mother-in-

law isn't nice, then she’ll say that her daughter-in-law must carry water and do all the work 

herself.” picture task carry 7_daughterinlaw: 136. 
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S7 SPSS SYNTAX to model two generalized estimating equations (GEE). 

**Predictors of behavioral intention 

GENLIN  intend (REFERENCE=FIRST) WITH selfeff outex risk1 injnorm descnorm gen_ins_support  

age livingwithouthusband curr_pregnant delivered education SI_SES_b by eth mainsource_rainyseason 

  /MODEL risk1 outex selfeff  injnorm descnorm gen_ins_support  age  SI_SES_b  livingwithouthus-

band curr_pregnant delivered 

education eth  mainsource_rainyseason 

 INTERCEPT=YES  

 DISTRIBUTION=NORMAL LINK=IDENTITY 

  /CRITERIA METHOD=FISHER(1) SCALE=1 MAXITERATIONS=100 MAXSTEPHALVING=5 

PCONVERGE=1E-006(ABSOLUTE)  

    SINGULAR=1E-012 ANALYSISTYPE=3(WALD) CILEVEL=95 LIKELIHOOD=FULL  

  /REPEATED SUBJECT=vdc_municipality WITHINSUBJECT=Participant_ID SORT=YES COR-

RTYPE=EXCHANGEABLE ADJUSTCORR=YES  

    COVB=ROBUST MAXITERATIONS=100 PCONVERGE=1e-006(ABSOLUTE) UPDATE-

CORR=1  

  /MISSING CLASSMISSING=EXCLUDE  

  /PRINT CPS DESCRIPTIVES MODELINFO FIT SUMMARY SOLUTION (EXPONENTIATED) 

COVB. 

 

*****Predictors of behavior 

GENLIN  safe_carry (REFERENCE=FIRST) WITH selfeff injnorm descnorm 

intend gen_ins_support actionplanning_re coping_re age livingwithouthusband 

 education SI_SES_b curr_pregnant delivered by eth mainsource_rainyseason 

  /MODEL selfeff injnorm descnorm intend gen_ins_support  actionplanning_re coping_re age  

SI_SES_b livingwithouthusband curr_pregnant delivered 

education eth mainsource_rainyseason  

 INTERCEPT=YES  

 DISTRIBUTION=NORMAL LINK=IDENTITY 

  /CRITERIA METHOD=FISHER(1) SCALE=1 MAXITERATIONS=100 MAXSTEPHALVING=5 

PCONVERGE=1E-006(ABSOLUTE)  

    SINGULAR=1E-012 ANALYSISTYPE=3(WALD) CILEVEL=95 LIKELIHOOD=FULL  

  /REPEATED SUBJECT=vdc_municipality WITHINSUBJECT=Participant_ID SORT=YES COR-

RTYPE=EXCHANGEABLE ADJUSTCORR=YES  

    COVB=ROBUST MAXITERATIONS=100 PCONVERGE=1e-006(ABSOLUTE) UPDATE-

CORR=1  

  /MISSING CLASSMISSING=EXCLUDE  

  /PRINT CPS DESCRIPTIVES MODELINFO FIT SUMMARY SOLUTION (EXPONENTIATED) 

COVB. 

 



Appendix III 

211 

 

 

Appendix III: Supplementary information 

Women’s cognitions on reproductive health behavior are interrelated: A dyadic study 

 

Table S1 

Items overview 

Concept Items 

Avoid 

carrying  

Think about your last pregnancy. How often in one week do you carry water during pregnancy? 

/ How often in one week do you carry water in the three months after delivery?, 5 = no days to 

1 = every day 

Risk 

perception  

Compared to other women with the same age, how much higher or lower are your chances of 

getting uterine prolapse?   -2 = lower to 2 = higher1 

Outcome 

expectancies 

How much do you agree to the following statements? 1 = agree not at all to 5 = agree very 

much 

I would protect myself from negative health impact if I avoided water-carrying during 

pregnancy and after delivery. 

I would prevent uterine prolapse if I avoided water carrying during pregnancy. 

Self-efficacy1 How sure are you that you can always avoid to carry your water during and after pregnancy? 

How sure are you that you can always avoid to carry your water during and after pregnancy 

even if it might be difficult for your household to have enough water? 

How sure are you that you can always avoid to carry your water during and after pregnancy 

even if someone in your family (e.g. your mother-in-law) told you to? 

Intention1 How strongly do you intend to always avoid water carrying during and after pregnancy? 

How strongly do you intend to reduce water carrying during and after pregnancy? 

How frequently do you intend to avoid carrying water during and after pregnancy? 

Action  

planning 

Can you tell me what you can do to avoid carrying water during and after pregnancy? 

1 = Ask for help; Carry less water; Tell other people I don't want to carry water; Buy water; 

other specific plan; 0 = No plan  

Coping 

planning 

  

Which difficulties may arise that can prevent you from avoiding carrying water during and 

after pregnancy? 

How can you overcome difficulties that prevent you from avoiding to carry water during and 

after pregnancy? 1= Ask someone for help; Tell that I do not want to carry water; other 

specific coping plan; 0 = No plan  

Injunctive 

norm1 

How much would people who are important to you approve if you carry water during and 

after pregnancy?  

How much would other people in your community approve if you avoided water carrying 

during and after pregnancy? 

How much would people who are important to you approve if you carry water during and 

after pregnancy? (reverse coded) 
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Concept Items 

Descriptive 

norm 

How many women in your community carry water during and after pregnancy? 1 = Almost 

nobody (0%) to 5 = almost all of them (100%) 

Relationship 

quality 

(Fletcher et 

al., 2000) 

How satisfied are you with your relationship with your mother-/daughter-in-law? 

How happy are you with your relationship with your mother-/daughter-in-law? 

How committed are you to your relationship with your mother-/daughter-in-law? 

How dedicated are you to your relationship with your mother-/daughter-in-law? 

How much do you trust your mother-/daughter-in-law? 

How much can you count on your mother-/daughter-in-law? 

How dependable is your mother-/daughter-in-law? 

0 = not satisfied/happy/committed/dedicated/ trust her/ count on her/ dependable at all to 1 = 

very much satisfied/happy/committed/dedicated/ trust her/ count on her/ dependable 

Note. All items used a five-point Likert scale and were recoded to a range between 0 to 1; 10 = not at all, 0.25 = 

somewhat 0.5 = rather 0.75 = quite 1 = very much. Psychosocial cognitions are based on the Health Action process 

Approach (Schwarzer, 2008).
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S2 Sample syntax to model actor and partner effects of intention and behavior to avoid 

carrying 

**INTENTION 

**Model 1b 

MIXED 

actor_intend WITH actor_family_role_2 actor_selfeff actor_outex actor_risk1 actor_injnorm actor_descnorm 

partner_selfeff partner_outex partner_risk1 partner_injnorm partner_descnorm 

/CRITERIA=CIN(95) MXITER(1000000) MXSTEP(25) SCORING(1) SINGULAR(0.0000000001) HCON-

VERGE(0, ABSOLUTE) LCONVERGE(0, ABSOLUTE) PCONVERGE(0.000001, ABSOLUTE) 

/FIXED = actor_family_role_2 actor_risk1 actor_outex actor_selfeff actor_injnorm actor_descnorm 

partner_risk1 partner_outex partner_selfeff  partner_injnorm partner_descnorm 

actor_risk1*actor_family_role_2 actor_outex*actor_family_role_2 actor_selfeff*actor_family_role_2 actor_in-

jnorm*actor_family_role_2 actor_descnorm*actor_family_role_2 

partner_risk1*actor_family_role_2 partner_outex*actor_family_role_2 partner_selfeff*actor_family_role_2 

partner_injnorm*actor_family_role_2 partner_descnorm*actor_family_role_2 actor_risk1*partner_risk1 ac-

tor_outex*partner_outex actor_selfeff*partner_selfeff actor_injnorm*partner_injnorm actor_descnorm*part-

ner_descnorm 

/PRINT = SOLUTION TESTCOV COVB 

/REPEATED = actor_Participant_ID | SUBJECT(householdno) 

COVTYPE(CS). 

**BEHAVIOR  

COMPUTE filter_nomother=(actor_family_role = 2). 

FILTER BY filter_nomother. 

EXECUTE. 

**Model 2 

MIXED 

actor_carrying_vulnerable_d_r WITH actor_selfeff actor_intend actor_injnorm actor_descnorm actor_action-

planning_re actor_coping_2 partner_selfeff partner_intend partner_injnorm partner_descnorm partner_action-

planning_re partner_coping_2 

/CRITERIA=CIN(95) MXITER(1000000) MXSTEP(25) SCORING(1) SINGULAR(0.0000000001) HCON-

VERGE(0, ABSOLUTE) LCONVERGE(0, ABSOLUTE) PCONVERGE(0.000001, ABSOLUTE) 

/FIXED =actor_selfeff actor_intend actor_injnorm actor_descnorm actor_actionplanning_re actor_coping_2 part-

ner_selfeff partner_intend partner_injnorm partner_descnorm partner_actionplanning_re partner_coping_2 

/PRINT = SOLUTION TESTCOV COVB.
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Table S3 

Effects of actor’s and partner’s cognitions on behavioral intention to avoid water carrying 

during pregnancy and postpartum, model 1a) and its moderation by the family role (model 

1b) 

 Model 1a) Model 1b) 

    95% CI    95% CI 

Parameter Estimate SE p LL U L Estimate SE p LL UL 

Intercept  0.16 0.13 0.199 -0.09 0.42 0.21 0.14 0.122 -0.06 0.48 

Family Role- Daughter in law - - - - - -0.06 0.12 0.621 -0.29 0.17 

Actor effects           

A_Risk perception 0.01 0.08 0.851 -0.14 0.17 0.01 0.08 0.885 -0.15 0.17 

A_Outcome expectancies  0.11 0.12 0.356 -0.13 0.35 0.12 0.13 0.341 -0.13 0.37 

A_Self-efficacy 0.13 0.07 0.048 0.00 0.26 0.06 0.07 0.359 -0.07 0.20 

A_Injunctive norm  0.40 0.10 < 0.001 0.20 0.60 0.26 0.11 0.017 0.05 0.48 

A_Descriptive norm -0.02 0.12 0.858 -0.25 0.21 -0.01 0.13 0.964 -0.25 0.24 

A_Risk perception*role - - - - - 0.02 0.08 0.827 -0.14 0.18 

A_Outcome expectancies*role  - - - - - -0.22 0.11 0.041 -0.43 -0.01 

A_Self-efficacy*role - - - - - 0.09 0.12 0.465 -0.15 0.32 

A_Injunctive norm*role  - - - - - 0.15 0.14 0.296 -0.13 0.43 

A_Descriptive norm*role - - - - - 0.01 0.09 0.936 -0.16 0.18 

Partner effects           

P_Risk perception -0.08 0.08 0.321 -0.23 0.08 -0.10 0.09 0.285 -0.28 0.08 

P_Outcome expectancies  -0.01 0.12 0.929 -0.25 0.23 -0.07 0.14 0.620 -0.34 0.20 

P_Self-efficacy -0.20 0.07 0.002 -0.33 -0.07 -0.14 0.12 0.243 -0.37 0.10 

P_Injunctive norm  0.04 0.10 0.670 -0.16 0.24 0.25 0.16 0.123 -0.07 0.57 

P_Descriptive norm 0.11 0.12 0.334 -0.12 0.35 -0.10 0.09 0.285 -0.28 0.08 

P_Risk perception*role - - - - - 0.04 0.08 0.616 -0.12 0.20 

P_Outcome expectancies*role  - - - - - 0.03 0.11 0.794 -0.18 0.24 

P_Self-efficacy*role - - - - - -0.02 0.12 0.887 -0.25 0.22 

P_Injunctive norm*role  - - - - - -0.06 0.14 0.650 -0.35 0.22 

P_Descriptive norm*role - - - - - -0.18 0.09 0.036 -0.36 -0.01 

Actor Partner Interactions           

A_Risk perception*P_Risk per-

ception 0.09 0.10 0.359 -0.11 0.29 0.10 0.10 0.320 -0.10 0.30 

A_Outcome expectancies* 

P_Outcome expectancies  0.08 0.15 0.568 -0.20 0.37 0.20 0.15 0.196 -0.10 0.50 

A_Self-efficacy*P_Self-efficacy 0.40 0.13 0.002 0.15 0.65 0.36 0.15 0.019 0.06 0.66 

A_Injunctive norm*P_Injunctive 

norm  -0.11 0.17 0.539 -0.45 0.24 -0.23 0.22 0.297 -0.67 0.21 

A_Descriptive norm*P_Descrip-

tive norm -0.09 0.18 0.621 -0.45 0.27 -0.07 0.18 0.706 -0.41 0.28 

Note. N = 476, Estimate = Parameter Estimates. SE = Standard Error. CI = Confidence interval. A = Actor, P = 

Partner; Family role: Daughter-in-law = 0; Mother-in-law = 1.
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Figure S1 

Interaction plot for actor’s self-efficacy and behavioral intention to avoid water carrying 

loads during pregnancy and postpartum moderated by partner’s self-efficacy  

 

Figure S2 

Interaction plot for actor’s outcome expectancies (left)/ partner’s descriptive norms (right) 

and behavioral intention to avoid water carrying moderated by family role 
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Figure S3  

Interaction plot for partner self-efficacy and behavioral intention to avoid water carrying 

loads during pregnancy and postpartum moderated by relationship quality  
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Table S4 

Effects of actor’s and partner’s cognitions on behavioral intention to avoid water carrying 

during pregnancy and postpartum, and its moderation by relationship quality (model 1c) 

 Model 1c) 

    95% CI 

Parameter Estimate SE p LL UL 

Intercept  0.22 0.18 0.239 -0.14 0.57 

Relationship Quality (RQ) -0.27 0.23 0.248 -0.73 0.19 

Actor effects      

A_Risk perception 0.10 0.15 0.495 -0.19 0.40 

A_Outcome expectancies  0.30 0.17 0.087 -0.04 0.63 

A_Self-efficacy 0.14 0.17 0.411 -0.20 0.48 

A_Injunctive norm  0.50 0.20 0.016 0.09 0.90 

A_Descriptive norm -0.06 0.17 0.719 -0.40 0.28 

A_Risk perception*RQ -0.08 0.19 0.672 -0.47 0.30 

A_Outcome expectancies*RQ  -0.17 0.21 0.429 -0.59 0.25 

A_Self-efficacy*RQ 0.04 0.23 0.849 -0.41 0.49 

A_Injunctive norm*RQ  -0.15 0.26 0.566 -0.66 0.36 

A_Descriptive norm*RQ 0.14 0.18 0.421 -0.21 0.49 

Partner effects      

P_Risk perception -0.15 0.13 0.249 -0.40 0.10 

P_Outcome expectancies  0.06 0.17 0.741 -0.28 0.39 

P_Self-efficacy -0.54 0.17 0.001 -0.88 -0.21 

P_Injunctive norm  0.31 0.20 0.112 -0.07 0.70 

P_Descriptive norm 0.05 0.17 0.761 -0.28 0.38 

P_Risk perception*RQ 0.15 0.18 0.416 -0.21 0.50 

P_Outcome expectancies*RQ  -0.01 0.23 0.979 -0.45 0.44 

P_Self-efficacy*RQ 0.53 0.23 0.020 0.08 0.97 

P_Injunctive norm*RQ  -0.39 0.26 0.142 -0.91 0.13 

P_Descriptive norm*RQ 0.17 0.19 0.371 -0.20 0.53 

Actor Partner Interactions      

A_Risk perception*P_Risk perception 0.06 0.10 0.589 -0.15 0.26 

A_Outcome expectancies* P_Outcome expectancies  0.02 0.16 0.923 -0.29 0.32 

A_Self-efficacy* P_Self-efficacy 0.35 0.13 0.007 0.10 0.60 

A_Injunctive norm*P_Injunctive norm  -0.10 0.17 0.580 -0.44 0.25 

A_Descriptive norm*P_Descriptive norm -0.17 0.18 0.347 -0.53 0.19 

Note. N = 476, Estimate = Parameter Estimates. SE = Standard Error. CI = Confidence interval. A = Actor; P = 

Partner; RQ = relationship quality. 
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Table S5 

Effects of actor’s and partner’s cognitions on daughter-in-law’s behavior to avoid water car-

rying during pregnancy and postpartum (2a), and its moderation by relationship quality 

(model 2b) 

 Model 2 a)   

    95% CI   95% CI 

Parameter Estimate SE p LL U L Estimate SE p LL UL 

Intercept  0.18 0.11 0.114 -0.04 0.39 -0.58 0.37 0.114 -1.30 0.14 

Relationship Quality (RQ) - - - - - 1.21 0.55 0.029 0.13 2.29 

Actor Effects           

A_Self-efficacy 0.37 0.09 <0.001 0.20 0.54 0.04 0.28 0.874 -0.51 0.60 

A_Behavioral intention  0.29 0.09 0.001 0.12 0.46 0.90 0.33 0.007 0.25 1.55 

A_Injunctive norm 0.05 0.12 0.676 -0.19 0.29 0.48 0.40 0.235 -0.31 1.27 

A_Descriptive norm -0.03 0.08 0.726 -0.19 0.13 -0.20 0.24 0.416 -0.67 0.28 

A_Action planning 0.02 0.08 0.782 -0.13 0.17 -0.05 0.21 0.826 -0.46 0.37 

A_Coping planning -0.03 0.04 0.450 -0.12 0.05 -0.03 0.15 0.858 -0.32 0.27 

A_Self-efficacy*RQ - - - - - 0.38 0.39 0.329 -0.38 1.14 

A_Behavioral inten-

tion*RQ  - - - - - 
-0.79 0.44 0.071 -1.65 0.07 

A_Injunctive norm*RQ - - - - - -0.68 0.56 0.227 -1.78 0.43 

A_Descriptive norm*RQ - - - - - 0.21 0.34 0.542 -0.46 0.87 

A_Action planning*RQ - - - - - 0.12 0.33 0.721 -0.53 0.76 

A_Coping planning*RQ - - - - - -0.04 0.22 0.859 -0.46 0.39 

Partner Effects           

P_Self-efficacy 0.34 0.12 0.005 0.11 0.58 0.53 0.42 0.218 -0.31 1.36 

P_Behavioral intention  -0.16 0.09 0.072 -0.34 0.01 -0.16 0.28 0.558 -0.72 0.39 

P_Injunctive norm -0.31 0.12 0.010 -0.55 -0.08 0.16 0.43 0.715 -0.69 1.01 

P_Descriptive norm 0.03 0.08 0.725 -0.14 0.20 0.30 0.28 0.283 -0.25 0.85 

P_Action planning 0.05 0.05 0.335 -0.05 0.14 -0.11 0.17 0.500 -0.44 0.22 

P_Coping planning -0.12 0.05 0.025 -0.22 -0.02 -0.24 0.21 0.253 -0.64 0.17 

P_Self-efficacy*RQ - - - - - -0.27 0.62 0.664 -1.48 0.95 

P_Behavioral inten-

tion*RQ  - - - - - 
-0.06 0.40 0.885 -0.84 0.73 

P_Injunctive norm*RQ - - - - - -0.63 0.61 0.306 -1.84 0.58 

P_Descriptive norm*RQ - - - - - -0.47 0.41 0.248 -1.27 0.33 

P_Action planning*RQ - - - - - 0.21 0.23 0.377 -0.25 0.66 

P_Coping planning*RQ - - - - - 0.17 0.29 0.548 -0.40 0.75 

Note. N = 238, Estimate = Parameter Estimates. SE = Standard Error. CI = Confidence interval. A= Actor (refer-

ring to the daughter-in-law in these models); P = Partner (referring to the mother-in-law in these models), RQ = 

relationship quality. 
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Appendix IV: Supplementary information:  

Self-efficacy and social support enable women to take care of their pelvic floor health: 

A nonrandomized controlled trial in rural Nepal 

Table S1 

Item wordings for all secondary outcomes 

Concept Cronbach’s Alpha Items 

BL FU 

Carried weight per 

trip 

- - In the last 7 days, what was the usual weight of water [of other 

loads (e.g., grass, fodder, firewood)] you carried per trip? Open 

answer in kg 

Protective lifting in-

dex 

- - The index used the following formula: Score protective lifting* 

Frequency protective lifting 

Protective lifting 

score1 

- - How was your breath during lifting? 

0 = Inhale; 1 = Exhale; 0 = Hold breath; 0 = Not aware of;  

0 = Other 

What did you do with your pelvic floor during lifting? 

1 = Tightening; 0 = Relax; 0 = Did not feel the pelvic floor; 

 0 = I don’t know; 0 = Other 

Protective lifting fre-

quency 

- - In the last 7 days, how often did you exhale when lifting loads?  

In the last 7 days, how often did you tighten your pelvic floor 

when lifting loads? 

 1 = (Almost) never (0%); 2 = Sometimes (25%); 3 = Half of the 

times (50%); 4 = Most of the times (75%); 5 = (Almost) always 

(100%). 

Self-efficacy 

(Schwarzer et al., 

2003) 

 

Weight: 

.92 Pro-

tective 

lifting .91 

Weight: 

.95 Pro-

tective 

lifting .94 

How sure are you that you can always stick to your goal weight 

[use protective lifting techniques]? (Motivational self-efficacy) 

How sure are you that you reduce the weight you carry [exhale 

and tighten pelvic floor at the same time]? (Motivational self-ef-

ficacy) 

Even if it might be difficult for you to get work done on time [to 

remember all steps], how sure are you that you can always stick 

to your goal weight [use protective lifting techniques]?  

(Maintenance self-efficacy) 

Even if someone in your family (e.g., your social partner) told 

you to carry more [you do not immediately feel a physical 

health improvement], how sure are you that you can always 

stick to your goal weight [use protective lifting techniques]? 

(Maintenance self-efficacy) 
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Concept Cronbach’s Alpha Items 

BL FU 

Even if you carried more than your goal weight [forget to use 

protective lifting techniques] one day, how sure are you that you 

can reduce carried weight [use protective lifting techniques] the 

next days again? (Recovery self-efficacy) 

1 = Not at all sure to 5 = Very sure. 

Social support 

(Schwarzer & 

Schulz, 2013) 

Weight: 

.91 

 

Weight: 

.93 

Protective 

lifting .94 

How much do you agree to the following statements… 

This person made me feel valued and important when I carried 

less weight [used protective lifting techniques]. (Emotional sup-

port) 

This person comforted me when I was feeling bad because I car-

ried less weight [used protective lifting techniques]. (Emotional 

support) 

This person carried weight for me [practiced protective lifting 

techniques with me]. (Instrumental support) 

This person helped me to find an option to carry less weight for 

the household [to use protective lifting techniques] (e.g., hire 

someone, bring water and food by car). (Instrumental support). 

This person took care of carrying if I could not manage to carry 

higher amount of weight on my own. (Instrumental support) 

This person helped me find something positive about carrying 

less weight. (Informational support) 

This person gave me information on possibilities to reduce car-

ried weight [explained the protective lifting techniques to me]. 

(Informational support) 

This person explained protective lifting techniques to me. (Infor-

mational support) 

-2 = strongly disagree to 2 = strongly agree. 

Coping - - What may compel you to reduce carried weight [use protective 

lifting techniques]? 

Pre-coded answer options to open question: 

Need for carried items in family. 

Someone tells me to carry more. 

Other people expect me to carry more. 

People will make fun of me when carrying small amounts. 

It will take too much time to carry less. 

I like carrying more weight. 

No difficulties. 

I don’t know. 
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Concept Cronbach’s Alpha Items 

BL FU 

Other. 

[I do not know how to do it.] 

[I am not used to applying these techniques.] 

[I forget about using these techniques.] 

[I don’t like/ do not feel comfortable to use these techniques.] 

[People will make fun of me using these techniques.]  

[It will take too much time using these techniques.] 

[There is nothing that may hinders me.] 

[I don’t know.] 

[Other.] 

How can you overcome these difficulties? 0 = Mentions no plan; 

1 = Mentions plan 

Illness-related per-

sonal control (Moss-

Morris et al., 2002) 

 

.73 .77 There is a lot which I can do to control my symptoms.  

What I do can determine whether my symptoms get better or 

worse. 

The course of my symptoms depends on me.  

Nothing I do will affect my symptoms. 

I have the power to influence my symptoms. 

My actions will have no effect on the outcome of my symptoms. 

1 = Agree not at all to 5 = Agree very much. 

Quality of life (Rocha 

et al., 2012)  

.83 .85 How satisfied are you with the conditions of your living place?  

How satisfied are you with yourself? 

How satisfied are you with your personal relationships? 

Have you enough money to meet your needs? 

How satisfied are you with the conditions of your living place? 

1 = Not at all satisfied to 5 = Very satisfied. 

Daily functioning, 

(Kaz de Jong et al., 

2016) 

- - Please rate the severity by which carrying loads reduces your 

daily functioning.  

1 = Not at all severe to 5 = Very severe. 

Pelvic floor contrac-

tion knowledge 

- - Can you tell me whether the following are techniques to tighten 

the pelvic floor? 1 = Imagine to stop flow of urine; 0 = Bring 

shoulder blades together; 1 = Feeling a lift inside the pelvis; 1 

= Small tightening of muscles in lower stomach; 0 = Bend 

knees; 0 = Lift toes up; 0 = Imagine to press as if going for def-

ecation; 1 = Feeling a squeeze inside the pelvis. 

Perception of pelvic 

floor muscles during 

lifting 

- - Did you feel any muscles tightening during lifting? If yes, which 

ones? 0 = Back; 0 = Stomach; 0 = Legs; 0 = Head; 0 = Neck; 0 

= Muscles of arms; 1 = Pelvic floor; 0 = Other. 
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Concept Cronbach’s Alpha Items 

BL FU 

Use of pelvic floor 

muscles during lift-

ing 

- - How did you tighten the pelvic floor muscles? 1 = Imagine stop-

ping flow of urine; 1 = Feeling a lift inside the pelvis; 1 = Feel-

ing a squeeze inside the pelvis; 1 = Small tightening of muscles 

in lower stomach; 0 = I don't know; 1 = Other. 

Pain (Pathak et al., 

2018; S. Sharma et 

al., 2017) 

.69 .61 How much pain did you feel in your pelvis in the last 4 weeks? 

How much pain did you feel in your lower back in the 4 last 

weeks? 

How much pain did you feel in your lower abdominal or genital 

area in the last 4 weeks? 

 0 = No pain to 10 = Worst pain possible. 

Pelvic organ prolapse 

(Hagen et al., 2009) 

.75 .58 How often in the last 4 weeks did you have a feeling of some-

thing coming down from or in your vagina? 

How often during the last 4 weeks have you had the following 

symptoms: 

An uncomfortable feeling or pain in your vagina which is worse 

when standing?  

A heaviness or dragging feeling in your lower abdomen/tummy? 

A heaviness or dragging feeling in your lower back? 

A need to strain (push) to empty your bladder?  

A feeling that your bladder has not emptied completely?  

A feeling that your bowel has not emptied completely? 

1 = Never to 5 = Always. 

Urinary incontinence 

(Grøn Jensen et al., 

2022) 

- - Do you sometimes accidentally leak urine? 

0 = Never to 2 = Yes, often. 

How often do you leak urine? 

0 = Never to 5 = All the time. 

Impact of urinary in-

continence (Barber 

et al., 2001) 

.76 .74 How much are you bothered by leaking urine? 

How much are you bothered by urine leakage related to activity, 

e.g., working, lifting, coughing, or sneezing? 

1 = Not at all to 5 = Very much. 

Impact of pelvic or-

gan prolapse (Barber 

et al., 2001) 

- - How much are you bothered by any symptoms of pelvic organ 

prolapse related to activity, e.g., working, lifting, coughing, or 

sneezing? 

1 = Not at all to 5 = Very much. 

Note. BL = Baseline FU = Follow up. Items using a five-point Likert scale were asked in structured face-

to-face interviews and supported by a visual 5-dot (Harter et al., 2020). 1Protective lifting score was calcu-

lated summing the points of two items (0 = unprotective lifting to 2 = protective lifting
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S2 

Pelvic physiotherapy training for the health practitioners 

The health practitioners were intensively trained in pelvic floor muscle contraction and pelvic 

floor protective lifting by the third author (pelvic physiotherapist). As the training of a co-

contraction maneuver is based on the motor learning principles of the PFM (Bø, 2004; Hag-

ins et al., 2004; Kawabata et al., 2010; Sarno & Hameed, 2018) the instructions of pelvic 

floor muscle contractions are based on a sensorimotor training, which helps women to better 

feel and contract their PFM (Leech et al., 2022; Luginbuehl et al., 2015, 2022). The training 

includes very specific, precise, and detailed information and verbal instructions and practice 

of the PFM contraction with the help of visual aids, such as imagining to squeeze and lift a 

sponge with the pelvic floor muscles and, as a next step, a pelvic floor muscle co-contraction 

during lifting. In the context of this study, the practitioners were additionally trained in a 

stepwise instruction of pelvic floor protective lifting, which includes the co-contraction of the 

pelvic floor muscles as well as exhaling breath before and during lifting the load (Bø, 2004; 

Hagins et al., 2004; Kawabata et al., 2010; Sarno & Hameed, 2018). 

  



Appendix IV 

224 

 

 

Table S3 

Intervention activities and behavior change techniques (BCTs) (Michie et al., 2013) to pro-

mote self-efficacy and social support at the example of target behavior 1: Reducing the car-

ried weight 

Source of 

Self-efficacy  

(Bandura, 

1977) 

Information 

only control 

Self-efficacy Self-efficacy + Social support 

 Control Activity (Activity 1) Woman receives information on recommended weight limits [In-

struction on how to perform a behavior, 4.1] to prevent pelvic organ prolapse [Information about 

health consequences, 5.1]. (See first part of Figure1). She is informed about the benefits reduc-

ing pelvic pressure may imply [Information about health, environmental, social and emotional 

consequences, 5.1, 5.3, 5.6]. 

Performance 

Accomplish-

ments  

Verbal Per-

suasion 

Emotional 

Arousal 

 Activity 2 Focus on success: 

Woman reflects with practitioner 

upon past successes in reducing car-

ried weight. They indicate feelings 

related to this success [Focus on 

past success, 15.3; Monitoring of 

emotional consequences, 4.5]. 

Activity 2 SS Focus on success: The 

woman and her partner both think of situ-

ations when the main participant success-

fully reduced carried weight [Focus on 

past success, 15.3]. They indicate feel-

ings related to this success [Monitoring of 

emotional consequences, 5.4; Social sup-

port unspecified, 3.1]. 

Vicarious Ex-

perience 

Verbal per-

suasion 

 Activity 6 Video of successful 

other: is shown to the woman (see 

Screenshot Figure5). The video in-

dicates a rural woman who states 

how she achieved to reduce carried 

weight, two scenes: 1) She is shown 

in a situation where she decides car-

rying the small water container or 

bottles instead of carrying the big 

water container 2) The woman 

stands in the field and fills her bas-

ket (traditional “doko”) with grass 

/or firewood. Next to her, there is 

another basket, which has the typi-

cal high overload of grass/wood. 

The woman stops filling her basket 

before the weight is over 12 kg [In-

struction on how to perform the be-

havior, 4.1; Demonstration of the 

behavior, 6.1; vicarious reinforce-

ment, 16.3]. 

Then she encourages that the partici-

pant can adopt the same behavior, 

e.g. “I don’t want to carry too heav-

ily. I am confident I can carry less 

load if I decide to do so. – If I can 

do it you can do it” [Verbal persua-

sion, 15.1]. 

The woman says that she is confident 

that she can start carrying less (mo-

tivational self-efficacy), that she is 

confident that she can overcome dif-

ficulties to carry less (coping self-ef-

ficacy) and that she is confident to 

get back to carrying less after carry-

ing more one day (recovery self-

Activity 6 SS Video of successful other: 

is shown to the woman (see Screenshot 

Figure5). The woman and partner watch 

the video with the two scenes (see above) 

together. The difference is, that the 

woman in the video has a mother-in-law 

or husband who supports her by telling 

her to reduce weight and by carrying a 

part of the weight for her [Instruction on 

how to perform the behavior, 4.1; Infor-

mation about health consequences, 5.1; 

Problem solving, 1.2; Verbal persuasion, 

15.1; Vicarious reinforcement, 16.3; 

Practical support 3.2; Information about 

others’ approval, 6.3]. 

The mother-in-law appreciates the behav-

ior. Then she encourages that the partici-

pant can adopt the same behavior, e.g. “I 

will help her to carry less. Together we 

can do it, you are also capable to carry 

less. If she can do it, you can do it” [Ver-

bal persuasion, 15.1; Emotional support 

3.3]. The woman and husband discuss 

that they are confident that by supporting 

her, she can start carrying less (motiva-

tional self-efficacy), that she is confident 

that she can overcome difficulties to carry 

less (coping self-efficacy) and that she is 

confident to get back to carrying less after 

carrying more one day (recovery self-effi-

cacy) [Demonstration of behavior 6.1; 

Vicarious reinforcement 16.1; Verbal 

persuasion 15.1; Practical support 3.2; 

Emotional support, 3.3]. 
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Source of 

Self-efficacy  

(Bandura, 

1977) 

Information 

only control 

Self-efficacy Self-efficacy + Social support 

efficacy) [Demonstration of behav-

ior 6.1; Vicarious reinforcement 

16.1; Verbal persuasion 15.1]. 

Performance 

Accomplish-

ments   

Verbal Per-

suasion 

Emotional 

Arousal 

 Activity 7 Using templates of suc-

cess: The woman visualizes herself 

reducing carried weight in the fu-

ture. She receives templates of a fig-

ure to draw her face on it and differ-

ent weights (water containers, wood, 

grass, see Figure4). She is instructed 

to stick the weights to the figures 

hands/ basket to indicate how this 

little version of herself is capable of 

carrying less weight (grass) [Mental 

rehearsal of successful perfor-

mance, 15.2; Problem solving, 1.2]. 

The practitioner reassures her and 

asks her to describe how she feels 

about the success. She is asked to 

draw a smiley face on the figure 

who successfully carried less [Ver-

bal persuasion, 15.1; Monitoring of 

emotional consequences, 5.4]. 

Activity 7 SS Using templates of success: 

The woman and her partner both use the 

template to visualize the main participant 

reducing carried weight in the future. 

[Mental rehearsal of successful perfor-

mance, 15.2; Problem solving, 1.2; Prac-

tical support 3.2]. The practitioner reas-

sures them and asks both to describe how 

they feel about the main participant’s suc-

cess. They are asked to draw a smiley 

face on the figures who successfully car-

ried less (representing the main partici-

pant) [Verbal persuasion, 15.1; Monitor-

ing of emotional consequences, 5.4; In-

formation about others’ approval, 6.3]. 

 

Performance 

Accomplish-

ments   

Verbal Per-

suasion 

Emotional 

Arousal 

 Activity 8 Mental journey: Practi-

tioner leads woman through a medi-

tative exercise where she imagines 

herself in the following scene: In the 

field, stopping to fill her basket with 

grass when the weight limit is 

reached [Instruction on how to per-

form the behavior, 4.1; Mental re-

hearsal of successful performance, 

15.2]. She is encouraged to repeat 

the following sentence in her head: 

“I am sure, I can carry less weight" 

[Self-talk, 15.4].  

Woman imagines walking with the 

basket, feeling happy and released 

for successfully carrying less weight 

[Monitoring of emotional conse-

quences, 5.4]. She is instructed to 

go into the positive / proud feeling 

regarding her decision to carry less 

[Mental rehearsal of successful per-

formance, 15.2; Verbal persuasion 

about capability, 15.1; Instruction 

on how to perform the behavior, 

4.1; Monitoring of emotional conse-

quences, 5.4]. 

Activity 8 SS Mental journey: Woman 

and her partner both listen to the medita-

tive exercise where they imagine the fol-

lowing scene: In the field, the partner re-

minds the main participant to stop filling 

her basket with grass when the weight 

limit is reached. [Mental rehearsal of 

successful performance, 15.2; Practical 

support 3.3; Information about others’ 

approval, 6.3]. The woman is encouraged 

to repeat the following sentence in her 

head: “I am sure, I can carry less weight" 

[Self-talk, 15.4].  

Woman imagines walking with the basket, 

feeling happy and released for success-

fully carrying less weight. She is in-

structed to go into the positive / proud 

feeling regarding her decision to carry 

less. [Mental rehearsal of successful per-

formance, 15.2; Verbal persuasion about 

capability, 15.1; Instruction on how to 

perform the behavior, 4.1; Monitoring of 

emotional consequences, 5.4]. The part-

ner is instructed to imagine her carrying 

less weight and go into a feeling of 

proudness for her [Emotional support 

3.3; Information about other's approval 

6.3]. 
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Table S4 

Intervention activities and behavior change techniques (BCTs) (Michie et al., 2013) to pro-

mote self-efficacy and social support at the example of target behavior 2: Use protective lift-

ing techniques  

Source of  

Self-efficacy  

(Bandura, 

1977) 

Infor-

mation 

only  

control 

Self-efficacy Self-efficacy + Social support 

 Control Activity (Activity 3) Woman receives information on protective lifting: 1) exhale 

(breathe out) when lifting, 2) tighten the pelvic floor, by using validated leaflets and explana-

tions by the practitioner, see Figure1- Figure3. [Instruction on how to perform a behavior, 4.1]. 

A special focus is set on explanations and practices of pelvic floor anatomy, pelvic floor mus-

cle awareness and contraction (in sitting position, not while lifting, see Activity 1.0) [Instruc-

tion on how to perform the behavior, 4.1, Information about health consequences, 5.1]. She is 

informed about the benefits protective lifting may imply [Information about health, environ-

mental, social and emotional consequences, 5.1; 5.3; 5.6]. 

Performance 

Accomplish-

ments  

Verbal  

Persuasion 

Vicarious  

Experience 

 

 Activity 4 Behavioral practice & posi-

tive feedback: Practitioner demon-

strates the protective lifting again, re-

peating the informational instructions 

and inviting the woman to join her [In-

struction on how to perform the behav-

ior, 4.1; Demonstration of behavior, 

6.1; Vicarious reinforcement, 16.3]. 

They then practice the behavior to-

gether, 1. Lifting and breathing, 2. 

Lifting and tightening pelvic floor 3. 

Lifting and breathing + tightening pel-

vic floor [Behavioral practice/re-

hearsal, 8.1]. The practitioner gives 

feedback on her performance, focusing 

on successes rather than correcting 

[Verbal persuasion about capability, 

15.1; Feedback on behavior, 2.2]. 

Activity 4 Behavioral practice & pos-

itive feedback: Practitioner demon-

strates the protective lifting again, re-

peating the informational instructions 

and inviting the woman and the social 

partner to join her [Instruction on how 

to perform the behavior, 4.1; Demon-

stration of behavior, 6.1; vicarious re-

inforcement, 16.3]. They then practice 

the behavior all together, 1. Lifting 

and breathing, 2. Lifting and tighten-

ing pelvic floor 3. Lifting and breath-

ing + tightening pelvic floor [Behav-

ioral practice/rehearsal, 8.1; Social 

support unspecified, 3.1]. The practi-

tioner gives feedback on her perfor-

mance, focusing on successes rather 

than correcting and encourages the so-

cial partner to do the same [Verbal 

persuasion about capability, 15.1; 

Feedback on behavior, 2.2; Emotional 

support, 3.3]. 

Performance 

Accomplish-

ments   

Verbal  

Persuasion 

Emotional 

Arousal 

 Activity 5 Experience successful per-

formance: Practitioner films woman 

while practicing protective lifting tech-

niques. Afterwards they watch the 

video together. She identifies with 

practitioner which components of pro-

tective lifting she has applied success-

fully [Focus on past success, 15.3; 

Self-monitoring of behavior, 2.3]. She 

describes her feelings about success-

fully applied techniques [Focus on 

past success, 15.3; Monitoring of emo-

tional consequences, 5.4]. 

Activity 5 SS Experience successful 

performance: Woman and partner 

are filmed while practicing protective 

lifting techniques. Afterwards they 

watch the videos. They reflect suc-

cesses together and are encouraged to 

identify successes of one another [Fo-

cus on past success, 15.3; Self-moni-

toring of behavior, 2.3; Vicarious re-

inforcement 16.3; Support unspeci-

fied, 3.1]. Woman and partner de-

scribe their feelings about success-

fully applied techniques [Focus on 

past success, 15.3; Monitoring of 

emotional consequences, 5.4; Emo-

tional support, 3.3; Information about 

others` approval, 6.3]. 
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Source of  

Self-efficacy  

(Bandura, 

1977) 

Infor-

mation 

only  

control 

Self-efficacy Self-efficacy + Social support 

Performance 

Accomplish-

ments   

Verbal  

Persuasion 

Emotional 

Arousal 

 Activity 1.2 Using templates of suc-

cess: 

The woman visualizes herself using 

protective lifting techniques in the fu-

ture. She receives templates of a figure 

to draw her face in it and different ob-

jects (pelvic floor, breath). The fig-

ure’s body parts can be manipulated 

(e.g., knees can be bent). She is in-

structed to indicate how this little ver-

sion of herself is capable of following 

each step for protective lifting, see 

Figure4) [Mental rehearsal of success-

ful performance, 15.2; Problem solv-

ing, 1.2]. 

The practitioner appreciates the activity 

and asks the main participant to de-

scribe how she feels about the success. 

She is asked to draw a smiley face on 

the figure who successfully used lift-

ing techniques [Verbal persuasion, 

15.1; Monitoring of emotional conse-

quences, 5.4]. 

Activity 1.2 SS Using templates of 

success: 

They visualize together how the main 

participant engages in protective lift-

ing techniques by both using the tem-

plates to draft the main participant us-

ing protective lifting techniques [Men-

tal rehearsal of successful perfor-

mance, 15.2; Problem solving, 1.2; 

Practical support 3.2]. The practi-

tioner appreciates the activity and asks 

both to describe how they feel about 

the main participant’s success. They 

are asked to draw a smiley face on the 

figure who successfully used lifting 

techniques (representing the main par-

ticipant) [Monitoring of emotional 

consequences. 5.4; Information about 

others’ approval, 6.3]. 

Performance 

Accomplish-

ments   

Verbal  

Persuasion 

Emotional 

Arousal 

 Activity 1.3 Mental journey: Practi-

tioner leads woman through a medita-

tive exercise where she imagines her-

self following each step of protective 

lifting when lifting a water container 

[Mental rehearsal of successful perfor-

mance, 15.2; Verbal persuasion about 

capability, 15.1; Instruction on how to 

perform the behavior, 4.1; Monitoring 

of emotional consequences, 5.4]. 

She is encouraged to repeat the follow-

ing sentence in her head: “I am sure, I 

can apply protective lifting techniques 

when lifting loads” [Self-talk, 15.4]. 

The woman imagines walking with the 

water container, feeling happy and re-

leased for successfully using protective 

lifting techniques [Monitoring of emo-

tional consequences, 5.4]. She is in-

structed to go into the positive / proud 

feeling regarding her decision to use 

protective lifting techniques [Mental 

rehearsal of successful performance, 

15.2; Verbal persuasion about capa-

bility, 15.1; Instruction on how to per-

form the behavior, 4.1; Monitoring of 

emotional consequences, 5.4]. 

Activity 1.3 SS Mental journey: 

Woman and her partner both listen to 

the meditative exercise where they 

imagine the main participant follow-

ing each step of protective lifting 

when lifting a water container, ver-

bally supported by instructions of 

their partner [Mental rehearsal of suc-

cessful performance, 15.2; Practical 

support 3.3; Information about oth-

ers’ approval, 6.3]. 

The woman is encouraged to repeat the 

following sentence in her head: “I am 

sure, I can apply protective lifting 

techniques when lifting loads" [Self-

talk, 15.4]. The woman imagines 

walking with the water container, 

feeling happy and released for suc-

cessful applying protective lifting 

techniques. She is instructed to go into 

the positive / proud feeling regarding 

her decision to use protective lifting 

techniques [Mental rehearsal of suc-

cessful performance, 15.2; Verbal 

persuasion about capability, 15.1; In-

struction on how to perform the be-

havior, 4.1; Monitoring of emotional 

consequences, 5.4]. 

The partner is instructed to imagine her 

using protective lifting techniques and 

go into a feeling of proudness for her 

[Emotional support 3.3; Information 

about other's approval 6.3]. 
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Source of  

Self-efficacy  

(Bandura, 

1977) 

Infor-

mation 

only  

control 

Self-efficacy Self-efficacy + Social support 

Vicarious  

Experience  

Verbal  

persuasion 

 Activity 2.1: Video of successful 

other: is shown to the woman (see 

Screenshot Figure5). The video indi-

cates another rural woman who 

demonstrates protective lifting tech-

niques [Instruction on how to perform 

the behavior, 4.1; Vicarious reinforce-

ment, 16.3].  

 

Then she encourages the participant to 

adopt the same behavior, e.g. “I am 

sure I can use these lifting techniques 

every time I carry loads! If I can do it, 

you can do it” [Verbal persuasion 

about capability, 15.1]. 

 

The woman says that she is confident 

that she can start using protective lift-

ing techniques (motivational self-effi-

cacy), that she is confident that she can 

overcome difficulties to use protective 

lifting techniques (coping self-effi-

cacy) and that she is confident to get 

back to use protective lifting tech-

niques after not using them one day 

(recovery self-efficacy) [Demonstra-

tion of behavior, 6.1; Vicarious rein-

forcement, 16.1; Verbal persuasion 

about capability, 15.1]. 

 

Activity 2.1 SS Video of successful 

other: Woman and partner watch the 

video with protective lifting tech-

niques together (see Screenshot Fig-

ure5). The difference is that the 

woman in the video has a sister-in-law 

who supports her by reminding her 

how to perform the lifting. The sister-

in-law practices the protective lifting 

as well [Instruction on how to per-

form the behavior, 4.1; Demonstra-

tion of the behavior, 6.1; Vicarious 

reinforcement 16.3; Practical support 

3.2; Emotional support 3.3; Infor-

mation about others’ approval, 6.3]. 

The sister-in-law appreciated the be-

havior and says: “That was well 

shown! I am confident you can always 

apply protective lifting techniques. 

You have learned them, and I am sure 

you will use them every time you lift 

loads.” Then she says that the partici-

pant can adopt the same behavior, “If 

she can do it, you can do it” [Verbal 

persuasion, 15.1; Emotional support 

3.3]. 

The woman and her sister-in-law dis-

cuss that they are confident that by 

supporting each other, they can start 

using protective lifting techniques 

(motivational self-efficacy), that they 

are confident to overcome difficulties 

to use protective lifting techniques 

(coping self-efficacy), and that they 

are confident to get back to use pro-

tective lifting techniques after not us-

ing them one day (recovery self-effi-

cacy) [Demonstration of behavior 6.1; 

Vicarious reinforcement 16.1; Verbal 

persuasion 15.1; Practical support 

3.2; Emotional support, 3.3]. 
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Figure S5 

Instructions on protective carrying behaviors  
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Figure S6 

Instructions on protective lifting techniques: Correct breathing (Caagbay et al., 2017, 2020) 
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Figure S7 

Instructions on protective lifting techniques: Tighten pelvic floor when lifting (Caagbay et al., 2017, 2020) 
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Figure S8 

Templates to use for self-visualization (reducing weight and using protective lifting techniques) for intervention activity 

Note. Example from an optimal solution (regarding water carrying) to be drafted by participant on the right 

Figure S9 

Screenshot from videos indicating successful others using protective carrying behaviors shown to the participants 

Note. Promotion of self-efficacy on the left, promotion of self-efficacy + social support on the right
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Table S10 

Sample characteristics and baseline group differences 

Concept Information only 

 control 

Self-efficacy  Self-efficacy + so-

cial support 

Overall Group ef-

fects2 
 f f% f f% f f% f f% p 

Household income1 7614.4a 7712.8 10773.2b 7085.2 9098.0 8624.3 9167.6 7910.7 .027 

Religion a  b  b    <.001 
Hindu 62 62.0% 90 90.0% 94 94.0% 82 82.0% 

Buddhist 38 38.0% 10 10.0% 4 4.0% 52 17.3% 

Christian 0 0.0% 0 0.0% 2 2.0% 0 0.0% 

Other 2 2.0% 0 0.0% 0 0.0% 2 0.7% 

Education a  b  b    .004 
Illiterate 46 46.0% 17 17.0% 30 30.0% 93 31.0% 

Informal 

education 

12 12.0% 18 18.0% 14 14.0% 44 14.7% 

Pre-primary 5 5.0% 5 5.0% 6 6.0% 16 5.3% 

Primary passed 11 11.0% 8 8.0% 11 11.0% 30 10.0% 

Lower secondary 

passed 

6 6.0% 14 14.0% 7 7.0% 27 9.0% 

Secondary 8 8.0% 21 21.0% 11 11.0% 40 13.3% 

Higher secondary 

and above 

12 12.0% 17 17.0% 21 21.0% 50 16.7% 

Pregnancy/ postpar-

tum status 

         

Currently 

pregnant  

2 2.0% 9 9.0% 5 5% 15 6% .101 

Delivered in last 

3 months  

2 2.0% 1 1.0% 2 2% 5 2% .793 

Ethnicity a  b  c    <.001 
Brahmins 38 38.0% 33 33.0% 53 53.0% 124 41.3% 

Chhetri 17 17.0% 2 2.0% 3 3.0% 22 0.1% 

Janajati 44 44.0% 62 62.0% 10 10% 116 38.7% 

Dalit 1 1.0% 3 3.0% 34 34% 38 12.7% 

 M  SD  M  SD  M  SD  M  SD   

Age 38.4a 8.6 33.3b 7.5 35.1 b 9.1 35.6 8.7 < .001 

Note. N= 980, f = frequency, f% = relative frequency, M = Mean, SD = Standard deviation, X2 = Chi-Square. 

All p-values are two-tailed. Frequencies with different subscripts differ at the  p = .05 level by Chi-Square 

analyses of frequencies. Frequencies with different subscripts differ at the p = .05 level by Chi-Square anal-

yses of frequencies. Means with different subscripts differ at the p = .05 level by Bonferroni-corrected post-

hoc t-tests.1 Household income was calculated, using the Organisation for Economic Co-operation and Devel-

opment (OECD)-modified equivalence scale (Hagenaars et al., 1994). 2 Group effects represent whether the 

groups differed at baseline based on Chi-Square analyses or univariate ANOVA.
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Table S11 

Intervention fidelity in univariate ANOVA using follow up data 

 Infor-

mation 

only  

control 

Self-effi-

cacy 
Self-ef-

ficacy + 

Social 

support 

Overall Group effect 

 f% f% f% f% p η2 d 

What do you remember from the 

activities of our health profes-

sional 6 weeks ago? (open ques-

tion) 

       

Learn to tighten pelvic floor 

muscles 
29%a 41% 47%b 39% .041 .02 - 

Carrying less weight is good 73% 71% 84% 76% .075 .02 - 

Mentions protective lifting tech-

niques (correctly) 
24%a 39%a 62%b 41% <.001 .10 - 

Mentions protective lifting tech-

niques (incorrectly) 
19% 26% 14% 20% .162 .01 - 

We watched video of myself/our-

selves 
- 7%a 22%b 15% .004 - .35 

We played with little figures 

(templates) 
- 10%a 33%b 21% <.001 - .39 

Watching video of other woman - 14%a 27%b 20% .030 - .20 

Mental journey - 2%a 11%b 7% .013 - .40 

 
M (SD) M (SD) M (SD) M (SD) p η2  

How helpful did you find the in-

structions on pelvic floor con-

traction?1 

2.94a 

(1.26) 
3.43b 

(1.20) 
3.57b 

(1.01) 
3.30 (1.12) <.001 .05 - 

How helpful did you find the in-

structions on recommended 

weight limits?1 

3.02a 

(1.12) 
3.52b 

(1.21) 
3.27 

(0.86) 
3.27 (1.09) .006 .04 - 

How helpful did you find the in-

structions on protective lifting 

techniques?1 

2.93a 

(1.27) 
3.51b 

(1.21) 
3.44b 

(0.98) 
3.29 (1.19) <.001 .05 - 

How would you rate the activi-

ties performed with our health 

professional?1 

3.64a 

(0.85) 
3.85 

(0.97) 
3.99b 

(0.77) 
3.82 (0.87) .021 .03 - 

Note. M = Mean, SD = Standard deviation, f% = frequencies, η2 = Eta-squared effect size with small (.01), me-

dium (.06) and large (.14) effects (Cohen, 1988), Cohen’s d with small (.20), medium (.50) and large (.80) ef-

fects (Cohen, 1988). Means (and frequencies transformed to values 0-1) with different subscripts differ at the 

p = .05 level by Bonferroni-corrected post-hoc t-tests.11 = not at all to 5 = very much.  
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Table S12 

Sensitivity analysis for intervention effects on protective carrying behaviors in repeated 

measures ANOVA 

 

Information only Self-efficacy Self-efficacy + 

Social support 

Time effect Group x Time 

effect 

 M SD M SD M SD p η2 p η2 

Removing participants who did not receive intervention3 

Protective lifting (%)1      < .001 .52 .030 .03 

Baseline .10 .11 .19 .10 .09 .12     

Follow up .33 .29 .41 .28 .43 .27     

Carried weight (kg)2       .20 .029 .03 

Baseline 23.5 10.0 17.6 9.6 24.5 8.1     

Follow up 18.4 9.4 15.0 8.5 18.3 9.3     

Removing multivariate outliers 

Protective lifting (%)1      < .001 .50 .011 .03 

Baseline .10 .11 .10 .11 .09 .12     

Follow up .30 .27 .39 .28 .42 .27     

Carried weight (kg)2       .27 .046 .02 

Baseline 24.0 9.9 17.7 9.4 24.3 8.3     

Follow up 19.1 8.2 15.0 8.0 19.0 8.6     

Following intention to treat approach (ITT) 

Protective lifting (%)1      < .001 .46 .1306 .01 

Baseline .10 .11 .10 .11 .09 .12     

Follow up .32 .29 .37 .29 .39 .29     

Carried weight (kg)2       .19 .038 .02 

Baseline 23.2 10.3 18.2 9.7 23.4 8.7     

Follow up 18.4 9.7 15.8 8.9 17.8 9.3     

Note. M = Mean, SD = Standard deviation, η2 = Eta-squared effect size with small (.01), medium (.06) and large 

(.14) effects (Cohen, 1988). All p-values are two-tailed. 1Product of correctness and frequency of using pro-

tective lifting techniques (range: 0-1). 2Mean of water and other loads carried in an average trip in kilograms. 

3 n = 273, with n = 95 for information only, n = 89 for self-efficacy, n = 89 for self-efficacy + social support 

4 n = 275 for outcome carried weight, with n = 93 for information only, n = 93 for self-efficacy, n = 89 for self-

efficacy + social support, n = 257 for outcome protective lifting, with n = 93 for information only, n = 90 for 

self-efficacy, n = 84 for self-efficacy + social support. 5 n = 300, including n = 100 for information only, n = 100 

for self-efficacy, n = 100 for self-efficacy + social support. 6 Group by time effect for protective carrying did not 

remain robust following intention to treat approach, still planned contrast comparing controls to interventions 

groups remained significant with p = .033, which was a small effect with Cohen’s d = .3 (Cohen, 1988).
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Table S13 

Sensitivity analysis for the intervention effects on protective carrying behaviors adding sociodemographic variables to repeated measures 

ANOVA 

 Protective lifting (%) Carried weight (kg) 

Predictor F ratio df p Partial η2 F ratio df p Partial η2 

Time .79 1 .376 .00 .61 1 .435 .00 

Time*condition3 3.79 2 .024 .03 1.58 2 .208 .01 

Time*age 3.76 1 .053 .01 .33 1 .561 .00 

Time*education4 11.57 1 <.001 .04 .05 1 .828 .00 

Time*income .22 1 .641 .00 .01 1 .937 .00 

Time*pregnant/ postpartum5 1.57 1 .211 .01 .30 1 .584 .00 

Time*ethnicity: Chhetri6 5.07 1 .025 .02 .02 §1 .890 .00 

Time*ethnicity: Janajati6 .13 1 .715 .00 .23 1 .632 .00 

Time*ethnicity: Dalit6 .02 1 .892 .00 1.78 1 .183 .01 

Note. N = 280, Outcome: Effects of different sociodemographic variables were tested in addition to the intervention effect and thus controlled in univariate ANOVA. df = 

degrees of freedom, partial η2 = partial Eta-squared. All p-values are two-tailed. 1Product of correctness and frequency of using protective lifting techniques (range: 0-1). 

2Mean of water and other loads carried in an average trip in kilograms. 3Intervention conditions: control (=1), self-efficacy (=2), and self-efficacy + social support (=3). 

4Education: Higher values refer to higher level of education. 5Pregnant/Postpartum (=1) vs. not pregnant/ postpartum (=0). 6Ethnicities were compared to Brahmin 

(=reference category). 
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Table S14 

Group and time effects on all preregistered secondary outcomes 

Concept Information only 

control 

Self-efficacy Self-efficacy +  

social support 

Overall Group 1 Time2 Time x 

group3 
 M SD M SD M SD M SD p p p 

Carrying behaviors            

Observed pl techniques during performance             

BL: Observed: Exhale during lifting .48 .50 .38 .49 .34 .48 .40 .49 .345   

FU: Observed: Exhale during lifting .65 .48 .67 .47 .87 .34 .73 .45    
Change score observed: exhale during lifting .17a .68 .29b .99 .53c .55 .33 .66  <.001 .002 

Carrying frequency4             

BL: Carrying frequency of water per week  15.58a 8.02 11.51b 9.23 12.14b 7.68 13.11 8.51 <.001   

FU: Carrying frequency of water per week  12.38 7.10 9.28 5.22 9.78 6.14 10.50 6.34    

Change score carrying frequency of water per week -3.20 9.50 -2.23 9.00 -2.36 8.81 -2.61 9.09  <.001 .732 

BL: Carrying frequency of other goods per week  8.74a 5.78 4.98b 6.75 7.52a 5.65 7.09 6.26 <.001   

FU: Carrying frequency of other goods per week 6.76 6.18 4.37 4.65 6.27 6.00 5.80 5.73    

Change score carrying frequency of other goods per week -1.98 6.97 -.61 6.59 1.25 6.94 -1.29 6.83  .002 .385 

Weight intended to carry during pregnancy / postpartum            

BL: Weight intended to carry during pregnancy / postpartum  10.59 7.72 10.53 8.88 9.96 7.23 10.37 7.96 .930   

FU: Weight intended to carry during pregnancy / postpartum 3.41 3.89 3.94 3.92 4.09 4.56 3.81 4.12    

Change score weight intended to carry pregnancy / postpar-

tum 

-7.18 8.24 -6.59 9.16 -5.87 8.23 -6.56 8.54  <.001 .583 

Psychosocial determinants of protective carrying (Schwarzer et 

al., 2003; Tomberge, Shrestha, et al., 2021) 
           

Self-efficacy            

BL: Self-efficacy to rw  .53a .25 .66b .21 .54a .22 .57 .23 <.001   

FU: Self-efficacy to rw .53 .27 .62 .26 .57 .23 .57 .26    

Change score self-efficacy to rw .00 .33 -.04 .34 .03 .30 .00 .33  .961 .294 

BL: Self-efficacy to use pl techniques  .49a .23 .59b .22 .52 .20 .54 .21 .002   

FU: Self-efficacy to use pl techniques .52 .26 .59 .21 .58 .21 .57 .21    

Change score self-efficacy to use pl techniques .04 .21 .00 .24 .05 .24 .03 .23  .025 .255 

BL: Self-efficacy to rw during pregnancy / postpartum  .61a .26 .70b .21 .62 .23 .64 .24 .017   

FU: Self-efficacy to rw during pregnancy / postpartum  .70 .21 .76 .22 .73 .24 .73 .24    

Change score self-efficacy to rw during pregnancy /postpartum .09 .27 .06 .30 .11 .29 .09 .29  <.001 .420 
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Concept Information only 

control 

Self-efficacy Self-efficacy +  

social support 

Overall Group 1 Time2 Time x 

group3 
 M SD M SD M SD M SD p p p 

Social support            

BL: Received social support to rw  .58a .22 .67b .23 .63 .23 .63 .23 .002   

FU: Received social support to rw .49 .26 .61 .26 .55 .23 .55 .25    

Change score received social support to rw -.09 .23 -.06 .29 -.08 .27 -.08 .26  <.001 .644 

FU: Received social support to use pl  .09a .15 .20b .24 .26b .26 .18 .23 - - <.001 

Intention            

BL: Intention to rw  .58a .22 .64b .25 .61 .23 .61 .23 .018   

FU: Intention to rw .61 .23 .69 .23 .64 .20 .65 .22    

Change score intention to rw .03 .26 .05 .33 .03 .28 .04 .29  .050 .924 

BL: Intention to use pl techniques  .57a .23 .67b .23 .67b .19 .64 .22 .004   

FU: Intention to use pl techniques .57 .23 .63 .22 .61 .20 .60 .22    

Change score intention to use pl techniques .00 .23 -.04 .28 -.06 .25 -.04 .25  .026 .328 

Knowledge            

BL: Knowledge on protective carrying behaviors  .50 .22 .53 .24 .54 .21 .53 .22 .051   

FU: Knowledge on protective carrying behaviors .68 .22 .73 .25 .75 .22 .72 .23    

Change score knowledge on protective carrying behaviors .18 .29 .20 .30 .21 .29 .19 .29  <.001 .829 

BL: Knowledge on tightening pelvic floor4  .45 .20 .53 .22 .45 .19 .47 .21 .154   

FU: Knowledge on tightening pelvic floor .52 .23 .53 .22 .55 .21 .53 .23    

Change score knowledge on tightening pelvic floor .07 .27 .00 .30 .10 .28 .06 .29  <.001 .132 

Risk perception             

BL: Risk perception to rw  .56 .32 .67 .27 .65 .27 .63 .29 .071   

FU: Risk perception to rw .65 .24 .68 .31 .68 .24 .67 .27    

Change score risk perception to rw .10 .34 .01 .29 .03 .32 .04 .31  .022 .285 

BL: Risk perception to use pl techniques  .51 .27 .53 .33 .60 .28 .55 .29 .134   

FU: Risk perception to use pl techniques .61 .23 .64 .26 .65 .22 .63 .24    

Change score risk perception to use pl techniques .10 .29 .11 .28 .05 .30 .08 .29  <.001 .284 
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Concept Information only 

control 

Self-efficacy Self-efficacy +  

social support 

Overall Group 1 Time2 Time x 

group3 
 M SD M SD M SD M SD p p p 

Outcome expectancies            

BL: Positive outcome expectancies to rw  .73a .20 .80b .20 .67a .24 .73 .22 <.001   

FU: Positive outcome expectancies to rw .72 .20 .79 .19 .75 .17 .75 .19    
Change score positive outcome expectancies to rw -.01a .26 -.01a .25 .08b .24 .02 .25  .190 .019 

BL: Negative outcome expectancies to rw .25 .27 .20 .33 .19 .27 .22 .29 .635   

FU: Negative outcome expectancies to rw .14 .23 .18 .28 .14 .23 .16 .25    

Change score negative outcome expectancies to rw -.11 .36 -.02 .36 -.05 .32 -.06 .34  .004 .207 

BL: Outcome expectancies to use pl techniques  .66a .21 .74b .19 .72 .19 .71 .20 <.001   

FU: Outcome expectancies to use pl techniques .67 .19 .76 .18 .71 .18 .71 .18    

Change score outcome expectancies to use pl techniques .01 .20 .02 .24 -.01 .22 .00 .22  .677 .723 

Action planning            

BL: Action planning to rw  .40 .49 .55 .50 .39 .49 .45 .50    

Ask for help .38 .49 .50 .50 .38 .49 .42 .49 .862   

Do more trips with less weight .48 .50 .45 .50 .61 .49 .51 .50 .240   

Hire someone .18 .39 .12 .33 .10 .30 .13 .34 .235   

Tell other people I don't want to carry  .03 .17 .03 .17 .05 .22 .04 .19 .108   

No plan .23 .42 .12 .33 .18 .39 .18 .38 .452   

Other .02 .14 .00 .00 .02 .14 .01 .12    

FU: Action planning to rw  .32 .47 .35 .48 .32. .47 .33 .47    

Ask for help .41 .50 .37 .49 .43 .50 .40 .49    

Do more trips with less weight .51 .50 .56 .50 .56 .50 .54 .50    

Hire someone .13 .33 .07 .26 .10 .30 .10 .30    

Tell other people I don't want to carry  .03 .18 .06 .25 .11 .32 .07 .25    

No plan .26 .44 .26 .44 .21 .41 .24 .43    

Other .01 .10 .00 .00 .02 .15 .01 .10    

Change scores action planning to rw -.07 .60 -.20 .63 -.07 .56 -.12 .60    

Ask for help .01 .69 -.13 .60 .05 .63 -.02 .64    

Do more trips with less weight .02 .63 .11 .63 -.05 .61 .03 .63  .524 .227 

Hire someone -.06 .41 -.05 .36 .00 .38 -.03 .38  .590 .174 

Tell other people I don't want to carry  .00 .25 .03 .31 .06 .31 .03 .29  .091 .654 

No plan .04 .48 .14 .45 .03 .46 .06 .46  .096 .429 

Other .01 .15 .00 .00 .00 .21 .00 .15  .007 .391 
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control 

Self-efficacy Self-efficacy +  

social support 

Overall Group 1 Time2 Time x 

group3 
 M SD M SD M SD M SD p p p 

BL: Action planning to use pl  .32 .47 .46 .50 .26 .44 .35 .48 .146   

FU: Action planning to use pl  .22 .42 .26 .44 .22 .42 .23 .42    

Change score action planning to use pl .10 .56 -.20 .64 -.04 .49 -.12 .57  .002 .219 

Coping planning     

BL: Has a coping plan to overcome difficulties to rw .54a .50 .73b .44 .59a .50 .62 .49 .014   

FU: Has a coping plan to overcome difficulties to rw .49 .50 .59 .50 .42 .50 .50 .50    

Change score has a plan to overcome difficulties to rw -.05 .64 -.14 .59 -.17 .46 -.12 .57  <.001 .330 

BL: Has a coping plan to overcome difficulties to pl .47 .50 .63 .49 .58 .50 .56 .50 .083   

FU: Has a coping plan to overcome difficulties to pl .40 .49 .49 .50 .44 .50 .44 .50    

Change score has a coping plan to overcome difficulties to pl -.07 .60 -.14 .36 -.14 .52 -.12 .61  .002 .712 

Barriers            

BL: Perceived barriers to rw .29a .30 .24b .31 .27 .30 .27 .30 .027, 1 > 

2 

  

FU: Perceived barriers to rw .33 .35 .20 .27 .25 .29 .26 .31    

Change score perceived barriers to rw .04 .41 -.04 .68 -.02 .36 -.01 .38  .619 .288 

BL: Perceived barriers to use pl  .33 .32 .32 .29 .30 .30 .32 .30 .504   

FU: Perceived barriers to use pl  .34 .32 .29 .32 .28 .31 .30 .32    

Change score perceived barriers to use pl .01 .37 -.03 .38 -.02 .35 -.02 .37  .385 .558 

Response efficacy            

BL: General response efficacy pelvic organ prolapse .66 .28 .65 .31 .70 .28 .67 .29 .820   

FU: General response efficacy pelvic organ prolapse .71 .27 .69 .30 .66 .29 .69 .29    

Change score general response efficacy pelvic organ pro-

lapse 

.05 .34 .04 .41 -.04 .33 .02 .36  .771 .061 

BL: Spiritual beliefs .27 .28 .24 .28 .31 .31 .27 .29 .490   

FU: Spiritual beliefs .17 .23 .17 .25 .15 .24 .17 .24    

Change score spiritual beliefs .00 .34 -.07 .30 -.16 .35 .00 .33  <.001 .212 

Identity            

BL: Identity rw .62a .28 .74b .24 .71b .28 .69 .27 .011   

FU: Identity rw .74 .27 .79 .30 .83 .23 .78 .27    

Change score identity rw .12 .29 .05 .31 .12 .25 .09 .28  <.001 .122 

BL: Identity pl  .47 .18 .50 .22 .51 .18 .49 .19 .074   

FU: Identity pl .54 .16 .59 .17 .54 .14 .56 .16    

Change score identity pl .07 .22 .09 .26 .03 .18 .07 .23  <.001 .181 
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control 

Self-efficacy Self-efficacy +  

social support 

Overall Group 1 Time2 Time x 

group3 
 M SD M SD M SD M SD p p p 

Normative beliefs            

BL: Injunctive norms to rw .63a .26 .71b .20 .68 .27 .67 .25 .036   

FU: Injunctive norms to rw .61 .22 .66 .24 .65 .20 .64 .22    

Change score injunctive norms to rw -.02 .31 -.05 .28 -.03 .23 -.03 .28  .082 .618 

BL: Injunctive norms to use pl  .65 .24 .68 .22 .68 .27 .67 .24 .265   

FU: Injunctive norms to use pl .61 .24 .65 .25 .62 .21 .63 .23    

Change score injunctive norms to use pl -.04 .31 -.03 .29 -.05 .26 -.04 .29  .010 .949 

BL: Descriptive norms to rw .33 .27 .38 .30 .32 .24 .35 .27 .127   

FU: Descriptive norms to rw .35 .25 .41 .29 .38 .23 .38 .25    

Change score descriptive norms to rw .02 .31 .03 .33 .06 .25 .03 .30  .041 .792 

BL: Descriptive norms to use pl  .38 .23 .40 .27 .43 .26 .40 .26 .441   

FU: Descriptive norms to use pl  .36 .24 .42 .24 .36 .23 .39 .24    

Change score descriptive norms to use pl -.02 .28 .02 .30 -.07 .26 .01 .28  .158 .073 

Attitudes on the gender division of labor            

BL: Attitudes on the gender division of labor .33 .28 .30 .28 .38 .30 .34 .31 .390   

FU: Attitudes on the gender division of labor .34 .28 .28 .31 .29 .29 .31 .29    

Change score attitudes on the gender division of labor .01 .30 -.02 .34 -.01 .29 -.03 .31  .059 .122 

Decision making            

BL: Decision making on weight by self .86 .19 .91 .16 .91 .14 .89 .17 .294   

FU: Decision making on weight by self .93 .14 .93 .11 .92 .16 .93 .14    

Change score decision making on weight by self .07 .24 .02 .19 .01 .20 .04 .21  .018 .145 

BL: Decision making on weight by family .06 .11 .10 .21 .06 .13 .07 .16 .332   

FU: Decision making on weight by family .04 .09 .04 .10 .04 .12 .04 .10    

Change score decision making on weight by family -.02 .14 -.06 .24 -.02 .16 -.03 .19  .002 .343 

BL: Decision making on pl by self .88 .15 .89 .19 .90 .14 .90 .14 .838   

FU: Decision making on pl by self .91 .13 .91 .13 .92 .14 .91 .13    

Change score decision making on pl by self .03 .18 .02 .23 .02 .13 .01 .19  .040 .862 

BL: Decision making on pl by family .05 .11 .10 .22 .07 .16 .08 .17 .412   

FU: Decision making on pl by family .05 .16 .04 .09 .03 .11 .04 .13    
Change score decision making on pl by family .00a .17 -.06b .23 -.04 .18 -.04 .20  .003 .037 
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Self-efficacy Self-efficacy +  

social support 

Overall Group 1 Time2 Time x 

group3 
 M SD M SD M SD M SD p p p 

Psychosocial well-being            

Quality of life            

BL: Quality of life  .48a .17 .57b .17 .52a .17 .52 .17 <.001   

FU: Quality of life  .51 .15 .58 .18 .52 .15 .54 .16    

Change score quality of life .03 .17 .01 .15 .00 .15 .02 .16  .076 .441 

Illness-related personal control            

BL: Illness-related personal control  .62 .16 .64 .16 .65 .17 .63 .17 .285   
FU: Illness-related personal control .64 .16 .69 .19 .68 .15 .67 .17    

Change score illness-related personal control .02 .18 .06 .20 .03 .18 .04 .18  .002 .301 

Daily functioning            

BL: Daily functioning  .38 .25 .34 .24 .42 .28 .38 .26 .110   

FU: Daily functioning  .37 .30 .30 .30 .32 .26 .33 .29    

Change score daily functioning -.01 .30 -.04 .31 .00 .30 -.05 .31  .014 .057 

Quality of relationships            

BL: Quality of relationships  .63a .21 .70b .20 .68 .17 .67 .20 .020   

FU: Quality of relationships .63 .21 .69 .22 .69 .14 .67 .20    

Change score quality of relationships .00 .15 -.01 .20 .01 .16 .00 .17  .967 .675 

Physical health            

Perception and use of pelvic floor muscles             

BL: Feeling pelvic floor muscles during lifting .07a .26 .06a .25 .17b .38 .10 .30 .008   

FU: Feeling pelvic floor muscles during lifting .16 .37 .21 .41 .30 .46 .22 .42    

Change score feeling pelvic floor muscles during lifting .09 .40 .15 .46 .13 .54 .12 .47  <.001 .606 

  BL: Use of pelvic floor muscles: Technique .56 .51 .47 .51 .76 .44 .58 .50 .073   

FU: Use of pelvic floor muscles: Technique .94 .24 .91 .30 .95 .22 .93 .26    

Change score use of pelvic floor muscles: Technique .38 .50 .44 .66 .19 .51 .35 .59  <.001 .316 

Pain            

BL: Pain4  .27 .19 .22 .24 .32 .24 .27 .23 .188   

FU: Pain4 .25 .25 .24 .23 .24 .26 .25 .25    
Change score pain -.02 .24 .02a .26 -.08b .29 -.02 .27  .088 .039 

Strain during lifting            

BL: Strain on pelvic floor during lifting  .17 .22 .20 .24 .18 .23 .18 .23 .623   

FU: Strain on pelvic floor during lifting .16 .19 .18 .22 .17 .19 .17 .20    

Change score strain on pelvic floor during lifting .01 .28 -.02 .30 -.01 .30 -.01 .29  .449 .852 
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Overall Group 1 Time2 Time x 

group3 
 M SD M SD M SD M SD p p p 

Pelvic organ prolapse            

BL: Symptoms of pelvic organ prolapse4  1.79 2.21 2.71 3.28 2.44 2.68 2.31 2.77 .062   

FU: Symptoms of pelvic organ prolapse4 1.21 1.76 1.61 1.92 1.37 2.18 1.39 1.96    

Change score symptoms of pelvic organ prolapse -.58 2.60 -1.10 3.10 -1.07 2.68 -.92 2.80  <.001 .354 

Impact of pelvic organ prolapse (“something coming down”)            

BL: Impact of pelvic organ prolapse 8 .20 .11 .31 .25 .38 .32 .32 .27 .497   

FU: Impact of pelvic organ prolapse 9 .17 .08 .48 .21 .33 .18 .38 .21    

Change score impact of pelvic organ prolapse 10 - - .15 .57 .04 .06 .09 .37  .606 - 

General impact of pelvic organ prolapse             

BL: General impact of pelvic organ prolapse 11 .20 .22 .26 .26 .14 .22 .20 .24 .148   

FU: General impact of pelvic organ prolapse 12 .10 .15 .13 .22 .15 .23 .12 .20    

Change score general impact of pelvic organ prolapse 13 -.12 .99 -.19a .31 -.04b .32 -.12 .30  <.001 .018 

Impact incontinence            

BL: How much are you bothered by leaking urine? 5 .43 .16 .39 .26 .50 .29 .44 .25 .049   

FU: How much are you bothered by leaking urine? 6 .51 .31 .30 .32 .55 .25 .45 .30    
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Overall Group ef-

fects1 

Time ef-

fects2 

Time x 

group ef-

fects3 
 f f% f f% f f% f f% p p p 

Incontinence             

BL: Do you sometimes accidentally leak urine?             

Never 86 89.6% 78 83% 74 82.2% 238 85.0% .551   

Sometimes 9 9.4% 17 17% 15 16.7% 40 14.3%    

Often 1 1.0% 0 0.0% 1 1.1% 2 0.7%    

FU: Do you sometimes accidentally leak urine?          <.001 .470 

Never 89 92.7% 86 91.5% 83 92.2% 258 92.1%    

Sometimes 7 7.3% 8 8.5% 7 7.8% 22 7.9%    

Often 0 0.0% 0 0.0% 0 0.0% 0 0.0%    

BL: How often do you leak urine? 5         .480   

Never 0 0.0% 1 1.1% 1 1.1% 2 0.7%    

About once a week or less often 8 8.3% 11 11.7% 7 7.8% 26 9.3%    

Two or three times a week 1 1.0% 3 3.2% 4 4.4% 8 2.9%    

About once a day 0 0.0% 1 1.1% 4 4.4% 5 1.8%    

Several times a day 1 1.0% 0 0.0% 0 0.0% 1 0.4%    

FU: How often do you leak urine? 6          .001 .412 

Never 0 0.0% 0 0.0% 0 0.0% 0 0.0%    

About once a week or less often 6 6.3% 7 7.4% 6 6.7% 19 6.8%    

Two or three times a week 1 1.0% 1 1.1% 1 1.1% 3 1.1%    

About once a day 0 0.0% 0 0.0% 0 0.0% 0 0.0%    

Several times a day 0 0.0% 0 0.0% 0 0.0% 0 0.0%    

BL: Do you sometimes accidentally leak fecal?         .373   

Never 0 0.0% 93 98.9% 0 0.0% 279 99.6%    

Sometimes 0 0.0% 0 0.0% 0 0.0% 0 0.0%    

Often 0 0.0% 1 1.1% 0 0.0% 1 0.4%    

FU: Do you sometimes accidentally leak fecal?          .322 .373 

Never  0 0.0% 0 0.0% 0 0.0% 0 0.0%    

Sometimes 0 0.0% 0 0.0% 0 0.0% 0 0.0%    

Often 0 0.0% 0 0.0% 0 0.0% 0 0.0%    

Note. N= 280, M = Mean, SD = Standard deviation, f = frequency, f% = relative frequency. All continuous items were recoded to a range between 0 to 1. All p-values are 

two-tailed. 1Group effects in ANOVA represent whether the groups differed at baseline. 2Time effects in ANOVA represent whether the variable changed from baseline to 

follow-up across groups 3Group*Time interaction effects indicate that there was a significant difference in the change from baseline to follow-up between the groups. Means 



 

245 

 

 

with different subscripts differ at the p = .05 level by Bonferroni-corrected post-hoc t-tests. 4Outliers > 3SD were adjusted to next highest value within M + 3 SD (Tabachnick 

& Fidell, 1983). The following variables contained univariate outliers (all > +3SD): 1 baseline outlier for knowledge to tighten the pelvic floor, 2 baseline and 7 follow up 

outliers for weight intended to carry during pregnancy / postpartum. 3 outliers for water carrying trips per day and 2 outliers for trips for other loads per day were corrected 

for baseline and 7 outliers for water trips per day and 6 outliers for other load’s trips per day at follow up. Furthermore, we corrected 9 baseline and 5 follow up outliers for 

prolapse symptoms and 6 baseline and 3 follow up outliers for pain. 5 n = 42, 6 n = 22, only asked if participants reported to sometimes leak urine. 7 Change scores were only 

calculated when participant reported symptoms at baseline as well as follow up (n = 12). 8 n = 26, 9 n = 13, only asked if participants reported symptoms of pelvic organ 

prolapse. 10 Change scores were only calculated when participant reported symptoms at baseline as well as follow up (n = 6).11 n = 259, 12 n = 182, only asked if participants 

reported symptoms of pelvic organ prolapse. 13 Change scores were only calculated when participant reported symptoms at baseline as well as follow up (n = 172). 
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