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Abstract

Background

Intimate partner violence (IPV) against women and poor nutritional status are growing health

problems in low and middle-income countries (LMICs). Moreover, violence against women

has been shown to be associated with poor nutrition. This study investigated the relationship

between IPV and nutritional status (i.e., underweight, overweight, and obesity) among

women of reproductive age (15–49 years) in Zimbabwe.

Methods

Pooled data from the 2005/2006, 2010/2011, and 2015 Zimbabwe Demographic Health Sur-

veys (ZDHS) on 13,008 married/cohabiting women were analysed. Multinomial logistic

regression models were used to examine the associations between the various forms of IPV

and the nutritional status of women. We further estimated the prevalence of BMI� 25.0 kg/

m2 (overweight and obesity) by intimate partner violence type.

Results

The mean BMI of women was 24.3 kg/m2, more than one-fifth (24%) were overweight and

about 12% were obese. Forty-three percent (43%) of women reported to have ever experi-

enced at least one form of intimate partner violence. More than one-third (35%) of women

who reported to have ever experienced at least one form of intimate partner violence had a

BMI� 25.0 kg/m2 (p< 0.01). Relative to normal weight, women who had ever experienced

at least one form of IPV (i.e., physical, emotional, or sexual) were more likely to be obese

(aOR = 2.59; 95% CI = 1.05–6.39). Women’s exposure to any form of intimate partner vio-

lence was not significantly associated with the likelihood of being underweight or overweight

relative to normal weight.
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Conclusions

The study findings show that women of reproductive age in Zimbabwe are at high risk of

both IPV and excess weight. Moreover, we found a positive relationship between exposure

to at least one form IPV and obesity. Public health interventions that target the well-being,

empowerment and development of women are needed to address the complex issue of IPV

and adverse health outcomes, including obesity.

Introduction

Intimate partner violence (IPV) is a form of gender-based violence [1], mostly perpetrated

against women [2,3]. This behaviour is assaultive and coercive [4,5], and it comes in the form

of emotional, sexual, or physical abuse [6–9]. The various forms of abuse may co-exist [10]; for

instance, physical abuse or violence is mostly accompanied by sexual violence, and the latter

may also come along with emotional violence [10,11]. IPV is increasingly recognized as a rele-

vant social and health problem by relevant institutions and organizations worldwide [12–14],

due to its adverse impacts on victims [10,15], and society as a whole [7,16–19].

The prevalence of IPV is high in developing countries [1]. However, there is evidence of

cross-country variations [20,21], where Zimbabwe has been found to be one of the countries

in sub-Saharan Africa with the highest prevalence of IPV [21,22]. It is estimated that approxi-

mately 35% of women had experienced physical violence from the age of 15 and 14% had expe-

rienced sexual violence [23]. In a recent study in Zimbabwe, Mukamana and colleagues found

a substantial rise in the prevalence of IPV from 40.9% in 2010 to 43.1% in 2015 [1].

Violence against women as a health problem [16,17] has been shown to be one of the lead-

ing causes of both medical diagnosed and non-medical explainable physical, mental, and gyne-

cological health problems [7,24–27]. Also, it remains a symptom of gendered power relations

[28,29], which may be a predictor of women’s health [30,31], including stressful conditions

[28,32], and nutritional status such as underweight, overweight, and obesity [18].

The issue of obesity is becoming a worldwide problem [33], increasingly also in developing

countries [34]. Globally, overweight and obesity among female adults have increased from

29.8% to 38.0% between 1980 and 2013 respectively [32]. In Sub-Saharan Africa, the preva-

lence of overweight and obesity has been rising at an alarming rate [35], and women are the

most affected [35]. In Zimbabwe, for instance, a recent study showed an increase in the preva-

lence of overweight and obesity from 25.0% in 2005 to 36.6% in 2015 [36]. The authors also

observed socioeconomic and demographic differences in overweight and obesity among

women of reproductive age. Differences in experiencing obesity and overweight among socio-

economic subgroups [37] may be linked to IPV in complex ways. For example, prior evidence

suggests that abused women may end up suffering from depression [38], and may hence seek

consolation in overeating [39]. In rich food environments, they tend to consume energy-dense

foods [40], which has been shown to be a risk factor for obesity [18,40]. Furthermore, there is

evidence that physical and sexual violence against women may predict excessive weight gain

and poor nutrition [41,42], where some abused women tend to suffer from depression,

increased anxiety, loss of appetite, and eating disorders with limited caloric intake [43,44]. The

stress suffered by abused women has been shown to increase oxidative stress and metabolic

syndrome including obesity and cardiovascular disease [44,45], which are also risk factors for

anemia and underweight [30,38]. IPV thus contributes to the risk of poor nutrition outcomes,

especially where abusive male partners withhold food as a form of punishment to their female

partners [46].
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From the above discussions, it is clear from the literature that there is a relationship

between IPV and women’s health [47,48]. While some studies have examined the relationship

between dietary knowledge, the attitude of behaviours, socio-demographic factors, and IPV

[18,31,49,50], no study has investigated the association between IPV and the nutritional status

of women in Zimbabwe. This study, therefore, sought to explore the relationship between IPV

and nutritional status (i.e., underweight, overweight, and obesity) among women of reproduc-

tive age in Zimbabwe.

Materials and methods

Data

The analysis was based on pooled data of married/cohabiting women from the 2005/2006,

2010/2011, and 2015 Zimbabwe Demographic Health Surveys. The surveys were conducted by

the Zimbabwe National Statistical Agency in collaboration with other international organiza-

tions, and they were nationally representative surveys of men and women in their reproductive

age. The surveys employed a two-stage stratified cluster sampling technique based on census

enumeration areas (EAs) and household samples in both rural and urban areas. The first stage

was the selection of EAs with probability proportional to the size and the second stage involved

household sampling. The analysis was limited to non-pregnant women of reproductive age

with valid weight and height measurements. Pregnant women were excluded to avoid a mis-

leading picture of the issue of overweight and obesity during pregnancy [36]. The samples

after the exclusion were (survey year: 2005/2006; n = 4,031), (survey year: 2010/2011;

n = 4,211) and (survey year: 2015; n = 4,766), with a pooled total (N = 13,008) for the final

analysis.

Measurement of the outcome variable

The outcome variable for this study was the nutritional status of women (i.e., underweight,

normal weight, overweight, and obesity). The body mass index (BMI; weight (kg)/height (m)

squared) was used to assess the nutritional status of women [51], and it is commonly used to

classify underweight, overweight, and obesity in adults [52,53]. Respondents were classified

according to the BMI criteria of the World Health Organisation (WHO): a) underweight,

BMI< 18.5 kg/m2; b) normal weight, BMI of 18.5–24.9 kg/m2; c) overweight, BMI of 25.0–

29.9 kg/m2 and d) obesity, BMI� 30.0 kg/m2 [54]. In the surveys, participants’ standing

heights were measured using a measuring board and their weights were taken using the United

Nations Children’s Fund (UNICEF) electronic scale with a digital display.

Independent variable

The independent variable in this study was IPV. The measurement of IPV in the surveys was

based on the modified Conflict Tactics (CTS2) [23,55,56] and was administered following

standard guidelines for research on domestic violence set by the World Health Organisation

[57]. The questions posed to women measure included “did your husband/partner ever: slap,

push, shake, punch, beat, kick or try to strangle you, throw something at you, threaten you

using a harmful object?” These questions were used to derive physical violence. Sexual violence

was assessed by the questions “did your husband/partner ever: physically force you to have sex-

ual intercourse even when you did not want? Or force you with threats to perform any sexual

acts you did not want?” Psychological violence was assessed using questions such as “did your

husband/partner humiliate you in front of others, threaten to hurt you or those close to you

with harm?” Responses were categorized as physical, emotional, sexual, physical or emotional,
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physical or sexual, emotional or sexual, and physical, sexual or emotional. Answers in the affir-

mative were coded as “1”, while women who never experienced any of the aforementioned

forms of IPV were coded as “0”.

Covariates

In the adjusted regression models, we controlled for the following socio-demographic and eco-

nomic variables: age (15–29, 20–24, 25–29, 30–34, 35–39, 40+); marital status (married, cohab-

iting); place of residency (rural, urban), educational level (no education, primary, secondary

and higher); parity (<2, 2–3, 4–5, 6+); employment status (not currently employed, currently

employed); and wealth index (poorest, poorer, middle, richer), guided by a directed acyclic

graph (Fig 1). The wealth index in the DHS is usually computed using durable goods, house-

hold characteristics and basic services. All the variables were obtained from either the individ-

ual women’s or the household questionnaires.

Statistical analysis

First, basic descriptive statistics were performed to obtain the mean, frequency, and percent-

ages of the dependent, independent, and some control variables. Second, percentages (%)

were used to describe the prevalence of BMI� 25.0 kg/m2 (overweight and obesity) and the

various forms of IPV. Differences in prevalence were examined using chi-square test. Third,

we estimated the prevalence of IPV among women who experienced at least one type of

abuse (i.e. physical, sexual or emotional) by nutritional status (i.e., underweight, normal

weight, overweight and obese). In the second part of the analysis, multinomial logistic

regression models were used to examine the associations between the various forms of IPV

and the nutritional status of women. The prevalence and adjusted odd ratios (aOR) with

95% confidence intervals (95% CI) was calculated using Stata Version 14 (Stata Corp, Col-

lege Station, Texas, USA). The dataset was weighted to account for differences in the sam-

pling design.

Fig 1. Directed acyclic graph for the current study.

https://doi.org/10.1371/journal.pone.0272038.g001
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Results

Distribution of selected characteristics

The distribution of respondents’ characteristics is shown in Table 1. Overall, the mean age of

women was approximately 30 years. Most women (64%) reported having secondary or higher

education. On average, women had three live births, and about 67% lived in rural areas.

Regarding economic status, more than half (61%) were not in paid employment, and 41%

reported middle economic class.

The mean BMI of women was 24.3 kg/m2 (Table 1). A high proportion of women had nor-

mal weight (59%), more than one-fifth were overweight (24%) and about 12% were obese. The

results further showed that more than one-third (43%) of women reported to have ever experi-

enced at least one form of intimate partner violence, and large proportions ever experienced

physical (28%), emotional (28%), and sexual (13%) violence. More than one-third reported

any physical or emotional violence (40%) and any emotional or sexual violence (33%).

In Table 2, the results of the prevalence of BMI� 25.0 kg/m2 (overweight and obesity) by

intimate partner violence type are shown. In general, more than one-third (35%) of women

who reported to have ever experienced at least one form of intimate partner violence (i.e.,

physical emotional, or sexual) had a BMI� 25.0 kg/m2 (p< 0.01). Similarly, more than one-

third of women who ever experienced sexual (33%), any physical or emotional (34%), and any

physical or sexual (33%) violence reported being overweight or obese. The overall proportion

(%) of any form of intimate partner violence (i.e., physical, sexual, or emotional) was generally

high (60%) among women who had normal weight (Fig 2). Meanwhile, the trend analysis by

survey year showed a decline from 65.6% in 2005/2006 to 53.7% (Fig 3).

Multinomial logistic regression

The adjusted odd ratios (aOR) and 95% confidence intervals for the associations between inti-

mate partner violence and the nutritional status of women are shown in Table 3. The multino-

mial regression model estimated the relative risk ratios of the relationships between intimate

partner violence and body mass index (BMI) comparing underweight, overweight, and obesity

to normal weight. In the model, we adjusted for socioeconomic factors (categorical, as shown

in Table 1) and other behavioural risk factors including smoking status (yes or no), alcohol

consumption (yes or no), and media exposure (yes or no).

Results from Table 3 showed that women’s exposure to any form of intimate partner vio-

lence was not significantly associated with the likelihood of being underweight or overweight

relative to normal weight. However, women who had ever experienced at least one form of

IPV (i.e., physical, emotional, or sexual) were more likely to be obese (aOR = 2.59; 95%

CI = 1.05–6.39) relative to normal-weight women. Similarly, we found that women who had

ever experienced all three forms of IPV more likely to be obese (aOR = 2.83; 95% CI = 1.28–

6.25) relative to normal-weight women. The odds of being obese were also found to be higher

among women with any prior exposure to emotional violence (aOR = 2.22; 95% CI = 1.16–

4.13). Interestingly, the adjusted odds of being obese were lower among women who had ever

experienced any emotional or sexual violence (aOR = 0.37; 95% CI = 0.18–0.73).

Discussion

This is the first study to explore the association between Zimbabwean women’s exposure to

IPV and nutritional status using ZDHS data collected from 2005–2015. Although prior studies

in Zimbabwe have examined trends in the prevalence of overweight and obesity [36] as well as

associations between demographic characteristics, socioeconomic status, and IPV against
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Table 1. Percentage distribution of the characteristics of women (15–49 years) in Zimbabwe, pooled data, 2005–2015 (n = 13,008).

Variables N = 13008 % (95% CI) Mean (SD) Min Max

Anthropometry

BMI (Kg/m2) 24.31 (4.64) 13.27 57.74

Underweight, or BMI<18.5 665 5.11 (4.73–5.50)

Normal weight, or BMI 18.5�BMI<25 7733 59.45 (58.59–60.29)

Over weight, or 25�BMI<30 3068 23.59 (22.85–24.32)

Obese, or BMI�30 1542 11.85 (11.3–12.4)

Intimate Partner Violence, by type

Physical

Ever 3666 28.18 (27.41–28.96)

Never 9342 71.82 (71.03–72.58)

Emotional

Ever 3650 28.06 (27.28–28.84)

Never 9358 71.94 (71.11–72.71)

Sexual

Ever 1639 12.60 (12.03–13.18)

Never 11369 87.40 (86.81–87.96)

Physical or Emotional

Ever 5219 40.12 (39.2–40.96)

Never 7789 59.88 (59.03–60.72)

Physical and Emotional

Ever 2097 16.12 (15.49–16.76)

Never 10911 83.88 (83.22–84.50)

Physical or Sexual

Ever 4330 33.29 (32.47–34.10)

Never 8678 66.71 (65.89–67.52)

Physical and Sexual

Ever 957 7.50 (7.04–7.96)

Never 12033 92.50 (92.03–92.95)

Emotional or Sexual

Ever 4296 33.03 (32.21–33.84)

Never 8714 66.97 (66.15–67.78)

Emotional and Sexual

Ever 993 7.63 (7.18–8.10)

Never 12015 92.37 (91.89–92.81)

Physical or Emotional or Sexual

Ever 5615 43.17 (42.31–44.02)

Never 7393 56.83 (55.97–57.68)

All three

Ever 725 5.57 (5.18–5.98)

Never 12283 94.43 (94.01–94.81)

Sociodemographic controls

Age 30.36 (7.96) 15.0 49.0

15–19 824 6.33 (5.92–6.76)

20–24 2696 20.73 (20.03–21.43)

25–29 3038 23.35 (22.62–24.09)

30–34 2639 20.29 (19.59–20.98)

35–39 1776 13.65 (13.06–14.25)

(Continued)
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women [1], no study has investigated the complex relationship between IPV and nutritional

status (i.e., underweight, overweight, and obesity) of women in the country. Moreover, the

prevalence of both IPV and overweight is high in Zimbabwe [1,36,58,59], which makes the

country an appropriate setting for this study.

Overall, the findings revealed that more than one-third (43%) of women reported to have

ever experienced at least one form of intimate partner violence, which is higher than the global

estimated prevalence of 30% [1,60]. These findings are consistent with previous studies in

Zimbabwe [1,23,58,61,62] and other Sub-Saharan African countries [63,64]. Some of the risks

for the high and increasing prevalence of IPV in developing countries have been attributed to

cohabitation [65], rural residence [66,67], and low economic status [68–70]. Poverty on the

other hand has been shown to be a determinant of IPV [71,72] as poor women tend to heavily

depend on their partners [69,72,73], which may limit their bargaining powers.

Regarding the various forms of IPV, we found emotional and sexual violence to be the most

popular forms of violence against women [58,62]. Sexual violence may be low due to underre-

porting of such abuses in Africa [67,74], stemming from traditional norms and beliefs [75].

The findings further revealed that women of reproductive age are at high risk of excess

weight [35,76,77], as more than one-fifth reported being overweight and about 12% obese. Sev-

eral studies have reported overweight and obesity to be on the rise in developing countries

[33,35,36], and risk factors such as high economic status, urban residence [78,79], and, indeed,

intimate partner violence [80,81] have been implicated.

Table 1. (Continued)

Variables N = 13008 % (95% CI) Mean (SD) Min Max

40+ 2035 15.64 (15.02–16.28)

Marital Status

Married 12442 95.65 (95.28–95.99)

Cohabiting 566 4.35 (4.01–4.71)

Parity 2.80 (1.87) 0.0 13.0

<2 3341 25.68 (24.93–26.44)

2–3 5880 45.20 (44.34–46.06)

4–5 2670 20.53 (19.83–21.23)

6+ 1117 8.59 (8.11–9.08)

Place of residence

Urban 4340 33.36 (32.55–34.18)

Rural 8668 66.64 (65.81–67.44)

Educational Level

No education 363 2.79 (2.51–3.08)

Primary 4330 33.29 (32.47–34.10)

Secondary and higher 8315 63.92 (63.09–64.74)

Employment Status

Not currently employed 7950 61.12 (60.27–61.95)

Currently employed 5058 38.88 (38.04–39.72)

Wealth (Index)

Poorest 2701 20.76 (20.01–21.47)

Poorer 2482 19.08 (18.40–19.76)

Middle 5394 41.47 (40.61–42.31)

Richer 2431 18.69 (18.02–19.36)

https://doi.org/10.1371/journal.pone.0272038.t001
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Both intimate partner violence against women and obesity are growing health problems in

low and middle-income countries (LMICs) [33–35,52,64,76,81]. Our findings showed that

women who had ever experienced any form of IPV were more likely to be obese. Prior

research have linked stressors including IPV with obesity [82]. It has been shown that stressful

conditions may lead to the development of obesity through several mechanisms and pathways

including increased hormone release [83,84], which can increase food cravings. [85,86]. In a

study, Torres and Nowson (2007) found increased rate of obesity among people who face mild

stressors [18]. This may be due to overeating and consumption of food that are in high calories

Table 2. Prevalence of BMI� 25.0 kg/m2 (overweight and obesity) among women of reproductive age (15–49

years) by intimate partner violence type, Zimbabwe, pooled data, 2005–2015.

Variables BMI�25 Kg/m2 (%) P value�

Intimate Partner Violence, by type

Physical < 0.001

Ever 31.86 (30.37–33.38)

Never 36.84 (35.87–37.82)

Emotional 0.244

Ever 34.66 (33.12–36.21)

Never 35.75 (34.77–36.72)

Sexual < 0.05

Ever 33.07 (30.83–35.38)

Never 35.78 (34.90–36.66)

Physical or Emotional < 0.001

Ever 33.89 (32.62–35.19)

Never 36.62 (35.41–37.55)

Physical and Emotional < 0.001

Ever 31.66 (29.70–33.68)

Never 36.16 (35.26–37.07)

Physical or Sexual < 0.001

Ever 32.49 (31.11–33.90)

Never 36.91 (35.89–37.93)

Physical and Sexual < 0.05

Ever 31.17 (28.24–34.05)

Never 35.79 (34.94–36.65)

Emotional or Sexual < 0.05

Ever 34.08 (32.67–35.50)

Never 36.11 (35.10–37.12)

Emotional and Sexual 0.538

Ever 34.54 (31.64–37.55)

Never 35.51 (34.66–36.37)

Physical or Emotional or Sexual < 0.01

Ever 35.44 (32.66–37.10)

Never 36.62 (35.52–37.72)

All three 0.130

Ever 32.82 (29.50–36.33)

Never 35.55 (34.75–36.44)

Note -

� p values are based on the χ2 test, data are % (95% CI—Clopper-Pearson).

https://doi.org/10.1371/journal.pone.0272038.t002
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or sugar [87,88], which may affect behavioural patterns such as sleep and physical activity [89].

There is some evidence that obesity affects women’s participation in daily routines [90–92]

which can affect their participation in the labour market [86], and also impact other health

outcomes [85,93].

Surprisingly, we did not find any significant association between IPV and underweight, rel-

ative to normal weight. While this finding is consistent with some studies [77,94], others sug-

gest that exposure to IPV increases the odds of being underweight [94,95]. These inconsistent

findings may be attributed to study population, demographic and socioeconomic contexts

[18,30,94]. Meanwhile, the positive association between IPV and underweight has been associ-

ated with dietary behaviours characterized by substance abuse, insufficient calorie intake, or

reduced food intake [30]. Furthermore, abusive partners may withhold food from victims, as a

form of punishment that can negatively affect their weight [18,30]. These inconsistent findings

call for future research to explore this issue closely.

IPV and poor nutrition (underweight and overweight) are major determinants of health

[96,97], especially among women of reproductive age [98,99]. While obesity is a risk factor for

non-communicable diseases such as diabetes and hypertension [100–102], IPV has been

linked with mental health problems including traumatic stress [15,103,104] and injury

[5,24,105]. These findings, including the results presented in the current study, should be

taken into account for the development of policies aiming for the promotion of peace and

security of women. Such policies need to address gender-related health issues as well as

Fig 2. Proportion (%) of physical, emotional or sexual violence against women of reproductive age (15–49 years) by

nutritional status, Zimbabwe, pooled data, 2005–2015.

https://doi.org/10.1371/journal.pone.0272038.g002
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opportunities and pathways to reduce gender inequity and gendered social and health prob-

lems including IPV.

Strengths and limitations

The major strength of this study was that a nationally representative sample was used, where

participants were sampled using probability sampling methods [23]. The range of relevant

questions in the survey allowed for a detailed assessment of the IPV-obesity link in a large sam-

ple of women from Zimbabwe. Nonetheless, there are some limitations. First, due to the cross-

sectional design of the DHS data, causality of associations between variables cannot be estab-

lished. Longitudinal studies on exposure to IPV and the association with adverse health out-

comes would be better suited for causal interpretation, although the currently available survey

data already provide some convincing insights into the problem under investigation. Second,

it has been shown that exposure to violence during childhood may increase subsequent expo-

sures in adulthood [80,106,107], which may lead to excess weight. However, the study lacks

data on violence experienced during childhood. Third, this study used secondary data, hence,

information on other imperative behavioural factors such as nutritional history and physical

inactivity that might have explained the prevalence of excess weight in the study sample was

Fig 3. Proportion (%) of physical, emotional or sexual violence against women of reproductive age (15–49 years) by

nutritional status and survey year, Zimbabwe.

https://doi.org/10.1371/journal.pone.0272038.g003
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not available. Fourth, DHS measures self-reported IPV, and this may under estimate IPV

among participants in our sample. Finally, it is likely that IPV reporting is hampered by issues

of privacy, shame, etc. This can lead to information bias, hence additional approaches to vali-

date and enhance information on IPV experiences need to be considered [108–110].

Conclusion

The study findings show that women of reproductive age in Zimbabwe are at high risk of both

IPV and excess weight. Moreover, we found a positive relationship between exposure to at

Table 3. Multinomial logistic regression of the association between intimate partner violence and nutritional status of women (15–49 years), Zimbabwe, pooled

data, 2005–2015.

Variables Underweight—RRR (95%) Overweight—RRR (95%) Obese—RRR (95%)

Intimate Partner Violence, by type

Physical

Never (ref) 1 1 1

Ever 1.31 (0.66–2.62) 0.93 (0.65–1.32) 0.97 (0.59–1.59)

Emotional

Never (ref) 1 1 1

Ever 1.41 (0.61–2.14) 1.32 (0.91–1.91) 2.22 (1.16–4.13)��

Sexual

Never (ref) 1 1 1

Ever 1.04 (0.71–1.53) 1.14 (0.91–1.44) 1.29 (0.92–1.81)

Physical or Emotional

Never (ref) 1 1 1

Ever 0.67 (0.25–1.78) 0.83 (0.48–1.42) 0.51 (0.22–1.81)

Physical and Emotional

Never (ref) 1 1 1

Ever 1.13 (0.88–1.45) 0.93 (0.80–1.07) 0.76 (0.61–0.94)

Physical or Sexual

Never (ref) 1 1 1

Ever 0.81 (0.37–1.76) 0.92 (0.61–1.37) 0.71 (0.40–1.25)

Physical and Sexual

Never (ref) 1 1 1

Ever 1.03 (0.59–1.80) 0.80 (0.58–1.12) 0.44 (0.25–0.79)

Emotional or Sexual

Never (ref) 1 1 1

Ever 0.78 (0.38–1.59) 0.75 (0.49–1.14) 0.37 (0.18–0.73)���

Emotional and Sexual

Never (ref) 1 1 1

Ever 0.90 (0.48–1.67) 1.14 (0.85–1.54) 1.01 (0.67–1.53)

Physical or Emotional or Sexual

Never (ref) 1 1 1

Ever 1.87 (0.64–5.43) 1.31 (0.72–2.37) 2.59 (1.05–6.39)�

All three

Never (ref) 1 1 1

Ever 1.11 (0.44–2.82) 1.23 (0.74–2.04) 2.83 (1.28–6.25)

Notes: aOR- adjusted Odd Ratio. Model adjusted for women’s age, marital status, education, ethnicity, and parity, place of residence, employment status, wealth,

smoking status, alcohol consumption, and media exposure.

https://doi.org/10.1371/journal.pone.0272038.t003
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least one form of IPV and obesity. Public health interventions that target the well-being,

empowerment and development of women are needed to address the complex issue of IPV

and adverse health outcomes, including obesity. Legal, social and health institutions should

collaborate to develop and implement appropriate intervention measures.
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110. Ruiz-Pérez I, Plazaola-Castaño J, Vives-Cases C. Methodological issues in the study of violence

against women. J Epidemiol Community Health. 2007; 61: ii26–ii31. https://doi.org/10.1136/jech.2007.

059907 PMID: 18000113

PLOS ONE Associations between intimate partner violence and nutritional status

PLOS ONE | https://doi.org/10.1371/journal.pone.0272038 July 25, 2022 17 / 17

https://doi.org/10.1080/09540121.2018.1466983
http://www.ncbi.nlm.nih.gov/pubmed/29682990
https://doi.org/10.7189/jogh.09.010412
https://doi.org/10.7189/jogh.09.010412
http://www.ncbi.nlm.nih.gov/pubmed/30774941
http://www.ncbi.nlm.nih.gov/pubmed/19103534
https://doi.org/10.3810/pgm.2009.11.2074
https://doi.org/10.3810/pgm.2009.11.2074
http://www.ncbi.nlm.nih.gov/pubmed/19940414
http://www.ncbi.nlm.nih.gov/pubmed/16555609
https://doi.org/10.1177/10778010022181769
https://doi.org/10.1016/S0962-1849%2805%2980114-3
https://doi.org/10.1016/S0962-1849%2805%2980114-3
https://doi.org/10.1016/j.annepidem.2008.02.005
http://www.ncbi.nlm.nih.gov/pubmed/18495490
https://doi.org/10.1111/jan.13797
http://www.ncbi.nlm.nih.gov/pubmed/30019424
https://doi.org/10.1016/j.chiabu.2007.04.008
https://doi.org/10.1016/j.chiabu.2007.04.008
http://www.ncbi.nlm.nih.gov/pubmed/18023869
https://doi.org/10.1177/1077801210397744
https://doi.org/10.1177/1077801210397744
http://www.ncbi.nlm.nih.gov/pubmed/21307032
https://doi.org/10.1111/j.1741-3737.2005.00176.x
https://doi.org/10.1136/jech.2007.059907
https://doi.org/10.1136/jech.2007.059907
http://www.ncbi.nlm.nih.gov/pubmed/18000113
https://doi.org/10.1371/journal.pone.0272038

