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ABTRACT
Domestic violence and malnutrition are global public-health problems. We explore the
associations of prior exposures to domestic violence and the odds of being obese among 4,928
ever-married, non-pregnant women 15 – 49 years who participated in the 2005 Egypt
Demographic and Health Survey. The mean body-mass-index (BMI) of women was 30.0 kg/m2,
and more than three quarters of the women were overweight (35%) or obese (44%). More than
one third (34%) had reported exposure to psychological, physical, or sexual domestic violence.
The adjusted odds of being obese were marginally higher among women with prior exposure to
sexual violence (aOR=1.32). A significant dose-response relationship remained between the
adjusted odds of obesity and the number of forms of physical or sexual domestic violence
experienced (aOR=1.00 for none, 1.03 for one, 1.19 for two, and 1.33 for three or more forms).
Overnutrition among women in poorer settings may partly result from persistent gender
inequality.

Global Scale of Domestic Violence and Malnutrition in Women
Domestic violence refers to “assaultive and coercive behaviors that adults use against
their intimate partners,”1 who may include current or former (common-law) spouses and dating
partners of the same or opposite sex.2 Globally, between 13% and 61% of women have
experienced physical domestic violence in their lifetime,3 4 5 6 and psychological violence against
women is similarly common.4
Malnutrition, especially in women, is another global public health problem. Body Mass
Index (BMI, kg/m2) is a well-known indicator of energy reserves in adults. A BMI of < 18.5
kg/m2 indicates chronic energy deficiency [CED] and is associated with fatigue, reduced work
capacity, poor pregnancy outcomes, more frequent illness, and a higher risk of mortality.7,8 BMIs
of ≥ 25 kg/m2 and ≥ 30 kg/m2, respectively, indicate overweight and obesity,9 which are wellknown risk factors for chronic illnesses and early mortality.8 An estimated 27–51% of women of
reproductive age in parts of Africa and South Asia have CED,10 approximately one billion adults
are overweight, and 300 million are clinically obese.11
Associations of Domestic Violence and Women’s Health and Nutrition
Studies have found links between domestic violence against women and various aspects
of their physical health,12 such as stress-related physical health problems,13-16 gynecological
problems including sexually transmitted infections,13,17-21 22 and associated risk behaviors such as
smoking, alcohol or drug abuse, and having multiple sexual partners.20,23-26 Studies of domestic
violence and women’s nutritional status are common in pregnant women. Physical and/or sexual
abuse before and during pregnancy and related injuries have been associated with smoking,
alcohol use, poor nutrition, maternal infections and anemia, inadequate weight gain, and
maternal mortality.27-35 More limited research also suggests that violence in childhood or in
intimate partnerships is associated with both deficit and excess energy reserves in adult women.
In rural Karnataka, India, psychological and sexual abuse are positively associated with being
underweight in mothers,36 and nationally, prior-year physical domestic violence is associated

with higher risks of anemia and underweight in women 15 – 49 years.37 Among members of a
California health maintenance organization, being physically and/or verbally abused in
childhood is associated with higher weight and higher relative risks of obesity and severe obesity
(BMI ≥ 40 kg/m2).38 To date, research on domestic violence and energy reserves is limited in
poor settings where overweight is endemic, especially in women.
Mechanisms Linking Domestic Violence and Women’s Energy Reserves
Despite this gap, the mechanisms linking domestic violence to energy reserves is
plausible. According to trauma theory,39,40 a woman’s experience of domestic violence may
initiate immediate and long-lasting psychological symptoms, which may affect her eating
practices, activity levels, and general health-care practices. In the U.S., domestic violence against
women has been associated with higher levels of depression and life stress, anxiety, suicide
ideation, and associated problems with sleep, appetite, energy, and wellbeing.41-44 In parts of
China, Kenya, India, and Zambia, the mental health burden of domestic violence also has been
large.45 Various forms of violence against women also are associated with poor eating practices
and digestive problems, including a loss of appetite, abdominal pain, diarrhea or constipation,
disordered eating and weight-control practices, and poorer treatment outcomes for eating
disorders.46-56 Being physically and/or verbally abused in childhood and experiencing domestic
violence also are associated with more frequent physical inactivity and disabilities that prevent
work.13,56,57 Finally, only one fifth of women injured by abuse consent to medical care in selected
U.S.-cities,58,59 and prior abuse is associated with delayed prenatal care31,32,60-62 and poorer
access to a regular clinic.63 Thus, the effects of domestic violence against women on their energy
reserves are plausible, but this relationship is understudied in poorer countries outside the U.S.
Here, we explore the relationship between prior domestic violence and the risk of obesity in a
national sample of women in Egypt, where overweight and obesity are endemic in women.
SETTING
Egypt has the largest, most densely settled population among the Arab countries and is

highly heterogeneous economically and socially. In 2003/2004, the real Gross Domestic Product
[GDP] per capita ranged from 2,300 to almost 9,100 purchasing-power-parity [PPP] dollars, with
the poorest governorates concentrated in Southern, or Upper Egypt.64 Average schooling
attainments have increased nationally, but women remain less well represented than men in
schools, the formal labor force, and the political system.65-67 Relatively more Upper- than Lower(or Northern) Egyptian women, however, have no schooling (55% versus 44%) and have never
worked for cash (84% versus 74%).68 Finally, although most Egyptians are Muslim, a notable
minority is Christian (~5%), and Christians tend to live in Upper Egypt (~20%).69
In this context, overweight and obesity are the norm among women. Excluding those who
are pregnant or less than two months postpartum, the mean BMI of ever-married women in the
reproductive ages (15 – 49 years) is 30.1.70 More than three quarters of these women are overweight (33%) or obese (47%); whereas, less than one percent are classified as underweight.70
Family violence in Egypt falls under the provisions of general law that cover all cases of
abuse. The law, thus, does not specifically prohibit spousal abuse.71 Certain criminal law articles,
however, punish anyone who injures another or contributes to a woman’s spontaneous abortion
by violence. In 2000, women also received the right to divorce on grounds of incompatibility,
provided that they give up their financial claims as wives. These changes resulted partly from
growth in the number of nongovernmental organizations (NGOs) addressing women’s issues, but
few NGOs offer direct services to abused women. Existing shelters often have rigid rules for
admittance, and like law-enforcement authorities, prioritize spousal reconciliation over women’s
protection.71 In this context, more than one third (36%) of ever-married women of reproductive
age have ever experienced domestic violence, and few abused women (35%) seek recourse.70
SAMPLE AND DATA
This study uses data from the 2005 Egypt Demographic and Health Survey,70 which
collected extensive data on anthropometry and domestic violence in ever-married women of

reproductive age (15 – 49 years). The DHS follow rigorous guidelines for informed consent4 and
the translation of English forms into the local language.
The master sample for the 2005 EDHS was based on an updated version of the 1996
national census frame. A three-stage sample was selected separately in rural and urban areas. After
systematically selecting 1,019 segments from 384 villages and 298 urban areas, a systematic
random sample of households was selected from retained segments, and 99% (21,972 of 22,211)
of identified households were interviewed. A domestic violence module was administered in a one
quarter subsample of interviewed households. To ensure confidentiality, one ever-married woman
aged 15 – 49 years per household was selected randomly to complete the module, and over 98% of
selected women responded (5,613 of 5,711). Response rates in prior EDHS are similar65,68 and
corroborate our experience.72 The final sample (n = 4,928 of 5,613) excludes women who reported
that they were pregnant (503) and who had missing data on BMI (54), domestic violence (98), and
other covariates (30).
A household listing permitted the recording of age, gender, and relation to the head for all
members, marital status for all adult members (≥ 15 years), and the schooling and recent work
status for all members at least six years of age. A household attributes form included questions
about the head’s religion, the dwelling, access to electricity, water, and sanitary facilities, and the
ownership of consumer goods and durables. A woman’s form included questions on marriage,
education, work, religion, family planning and reproduction, and health knowledge and practices.
The domestic violence module was based on the Revised Conflict Tactics Scale,73 which has
high cross-cultural reliability and validity. The module was administered following international
guidelines for research on domestic violence.74 Questions covered what Straus and colleagues73
define as psychological violence (humiliate in front of others; threaten her or someone close to
her with harm), minor physical violence (push, shake, or throw something; slap or twist arm),
severe physical violence (punch with a fist or something that could hurt; kick or drag; try to
strangle or burn; threaten with a knife, gun, or other weapon; attack with a knife, gun, or other

weapon), and forced sexual intercourse committed against a woman by her current or last
husband ever and in the prior year. Questions also covered physical violence by women against
their current or last husband in the same periods, and physical violence by a non-spouse against
the woman since she was 15 years old. Other questions covered the injuries that abused women
had incurred, and their help seeking. At the end of the module, interviewers noted whether it had
been interrupted and any reasons for not completing it, if relevant.
The binary outcome in this analysis is whether or not the woman is obese, or has a BMI
of at least 30kg/m2. A woman’s experience of domestic violence is the main exposure and is
concept-ualized in two primary ways. The first set of measures captures a woman’s lifetime
exposure to the main forms of domestic violence, and specifically whether she reported ever
experiencing psychological, minor physical, severe physical, sexual, physical or sexual, or either
psycho-logical, physical, or sexual domestic violence. The second set of measures capture the
number of different forms of domestic violence to which a woman was ever exposed, and
specifically whether she reported experiencing none, one, or two forms of psychological
violence; none, one, or two forms of minor physical violence; none, one, or two or more forms of
severe physical violence; any sexual violence; none, one, two, or three or more forms of physical
or sexual violence; and none, one, two, or three or more forms of psychological, physical, or
sexual violence. Finally, covariates are included that may confound the relationship between a
woman’s experience of domestic violence and her risk of obesity. Five continuous sociodemographic covariates include the woman’s age at interview, age at first marriage, completed
grades of schooling, score for household standard of living, and number of live births. The score
for household standard of living was derived from the scoring coefficients of the first principle
component of a principle components analysis of responses about the assets and amenities of
each respondent’s household.75 Missing scores (n = 258) were imputed using the mean of
observed scores, and an indicator for whether the score was imputed was included. Two
categorical socio-demographic variables include the woman’s religion (Christian vs. Muslim)

and region of residence (Urban/Cairo, Urban Lower Egypt, Rural Lower Egypt, Urban Upper
Egypt, Rural Upper Egypt, and the Frontier governorates most peripheral to the Nile River).
ANALYTIC METHODS
Univariate analyses were conducted of all covariates, outcomes, and variables from
which covariates were derived to assess their completeness and distributional properties.
Bivariate associations among all covariates were estimated to assess potential collinearities
among them. Finally, logistic regression using the method of generalized estimating equations
was used to estimate the unadjusted and adjusted odds ratios (ORs) of obesity according to the
types of domestic violence that women experienced. All control variables were included in all
multivariate logistic regressions, and adjusted models also controlled for mutually exclusive
indicators for the other types of domestic violence that women may have experienced. Robust
variance estimators were used in this analysis to account for the sample design.76
RESULTS
Table 1 summarizes the measures of BMI, exposure to domestic violence, and other
covariates. The mean BMI of women was 30.0. Less than 1% of women was underweight, and
more than three quarters were overweight (35%) or obese (44%). Women’s exposure to domestic
violence also was high, with more than one third (34%) of women having ever experienced some
form of psychological, physical, or sexual domestic violence. 17% of women had experienced
any psychological violence, 30% minor physical violence, 13% severe physical violence, and 6%
sexual domestic violence. Almost one third (31%) had experienced physical or sexual violence.
Most often, women had experienced only one form of psychological violence (12%), two forms
of minor physical violence (19%), and one form of severe physical violence (8%). One half
(17%) of the 34% of women who had experienced some form of domestic violence had
experienced three or more forms of psychological, physical, or sexual violence. Such findings
underscore the co-occurrence of multiple forms of domestic violence in this sample.
[Table 1]

Regarding other demographic attributes of the women, the average age was 34 years, and
the average age at first marriage was just under 20 years. On average, women had completed 6.6
grades of schooling and had had three live births. Approximately six percent of the sample was
Christian, and three quarters of the women were living in rural Upper Egypt (31%), rural Lower
Egypt (22%), or highly urbanized governorates (20%).
The top panel of Table 2 shows the unadjusted and adjusted odds of being obese
according the discrete forms of domestic violence to which women were ever exposed. Women’s
prior exposure to any psychological domestic violence was not significantly associated with their
odds of being obese. However, the odds of being obese were higher among women with any
prior exposure to minor physical violence (uOR=1.19) or sexual violence (uOR=1.35). These
odds also were marginally higher among women with any prior exposure to severe physical
violence (uOR=1.19), physical or sexual violence (uOR=1.17), and any form of domestic
violence (uOR=1.16). Adjusting for other covariates, as well as any prior exposure to other
forms of domestic violence, the odds of being obese were marginally higher among women with
any prior exposure to sexual violence (aOR=1.32).
[Table 2]
The bottom panel of Table 2 shows the unadjusted and adjusted odds of being obese
according to the number of forms of domestic violence to which women were ever exposed. Any
prior exposure to one or two forms of psychological violence was not associated with the odds of
being obese. A dose-response relationship is apparent between the unadjusted odds of being
obese and the number of forms of minor physical violence (uOR=1.00 for none, 1.11 for one
form, and 1.23 for two forms), sexual violence (uOR=1.00 for none, 1.35 for any form), physical
or sexual violence (uOR=1.00 for none, 1.04 for one, 1.15 for two, and 1.28 for three or more
forms), and for all forms of domestic violence combined (uOR=1.00 for none, 0.98 for one form,
1.22 for two forms, and 1.22 for three or more forms). Adjusting for other covariates and other
forms of domestic violence shows that marginal dose-response relationships remain for prior

exposure to sexual violence (aOR=1.31 for any versus no form) and to domestic violence
generally (aOR=1.00 for no form, 0.96 for one form, 1.21 for two forms, and 1.20 for three or
more forms). A significant dose-response relationship remained between the adjusted odds of
being obese and the number of forms of physical or sexual violence to which women were
exposed (aOR=1.00 for none, 1.03 for one, 1.19 for two, and 1.33 for three or more forms).
CONCLUSIONS
Overweight and obesity are emergent, and in many cases endemic, public-health
problems in poorer countries. In settings such as Egypt, rates of overweight and obesity are
especially high in adult women. To date, the major determinants of overweight and obesity
among women in poorer settings are assumed to be related to women’s reproductive history and
to overall socioeconomic changes in the household and society.77 Some prior research has
shown, however, that measures of women’s status vis-à-vis men also may be associated with
women’s risk of being overweight or obesity.78 Although understudied even in Western
industrialized societies, the mechanisms linking women’s prior experiences of domestic violence
to their energy reserves are plausible. Whether these prior experiences translate into energy
deficient or excess energy reserves may depend partly on the stage of the nutrition transition in
the country under study. The translation of domestic violence into deficient or excess energy
reserves in women also may depend on whether the household’s allocation of food customarily
favors its male members. In such settings, the denial of adequate food to women may be an
unmeasured form of domestic violence.37
Egypt, by contrast, is a setting in which overweight and obesity are endemic in evermarried women of reproductive age. In this context, our results show that prior experiences of
sexual domestic violence, and especially the number of forms of sexual or physical violence
experienced, are associated with higher odds of being obese. Such findings suggest that Egyptian
women who experience multiple forms of physical and sexual domestic violence may experience
psychological after-effects, which lead to excess energy intake and/or to higher levels of physical

inactivity. Exploring the pathways by which this association operates would help to identify
suitable interventions to treat domestically abused women, thereby reducing the after-effects that
contribute to obesity. More broadly, such findings underscore that the problem of overnutrition
in poorer settings partly may have its roots in persistent gender inequality.

Table 1. Characteristics of the Sample, Ever-Married Non-Pregnant Women 15-49 Years, Egypt 2005 (n = 4,928)
%
Mean
(SD)
Min Median
Max
Anthropometry
BMI in kg/m2
Underweight, or BMI < 18.5
Normal weight, or 18.5 < =BMI < 25
Overweight, or 25 < =BMI < 30
Obese, or BMI >= 30
Ever any violence, by type:
Psychological (ref: never)
Minor physical (ref: never)
Severe physical (ref: never)
Sexual (ref: never)
Physical or sexual (ref: never)
Psychological, physical, or sexual (ref: never)
Number of specific acts of violence ever experienced:
Psychological (ref: none)
One
Two
Minor physical (ref: none)
One
Two
Severe physical (ref: none)
One
Two or more
Sexual (ref: never)
Ever
Physical or sexual (ref: none)
One
Two
Three or more
Psychological, physical, or sexual (ref: none)
One
Two
Three or more
Other Sociodemographic Characteristics
Age, in years
Age at first marriage, in years
Completed grades of schooling
Score of household standard of living
Number of live births
Religion Christian (ref: Muslim)
a

30.0

(6.0)

15.3

29.3

57.9

0.2

(0.5)

0.0

0.0

2.0

0.5

(0.8)

0.0

0.0

2.0

0.2

(0.6)

0.0

0.0

5.0

0.1

(0.2)

0.0

0.0

1.0

0.7

(1.3)

0.0

0.0

8.0

1.0

(1.7)

0.0

0.0

10.0

34.3
19.5
6.6
0.0
3.0

(8.4)
(4.3)
(5.9)
(2.7)
(2.2)

16.0
9.0
0.0
-9.4
0.0

35.0
19.0
6.0
0.1
3.0

49.0
42.0
20.0
6.0
13.0

0.4
20.6
34.7
44.3
17.3
30.3
12.7
5.6
31.3
33.8

11.8
5.5
11.2
19.2
7.9
4.8
5.6
8.8
10.2
12.3
8.4
8.3
17.2

5.6

Region of Residence
Urban governorates
20.1
Urban Lower Egypt
8.9
Rural Lower Egypt
21.9
Urban Upper Egypt
13.7
Rural Upper Egypt
31.0
Frontier governorates
4.5
Notes. Reference categories are indicated in parentheses.
a
Urban governorates : Cairo, Alexandria, Port Said, Suez
Lower Egypt : Damietta, Dakahlia, Sharkia, Kalyubia, Kafr El-Sheikh, Gharbia, Menoufia, Behera
Upper Egypt : Giza, Beni Suef, Fayoum, Menya, Assuit, Souhag, Qena, Aswan
Frontier governorates : Red Sea, New Valley, Matroh, North Sainai, South Sainai

Table 2. Unadjusted and Adjusted Odds of Obesity, by Types and Recency of Domestic Violence Experienced,
Ever-Married Women 15-49 Years in Egypt, 2005 (n = 4,928)
Unadjusted
Adjusted
OR p

6

p

7

(95% CI)

OR p

6

p

7

(95% CI)

Ever any violence, by type:
(0.90 , 1.32)

0.92

(0.74 , 1.17)

(1.00 , 1.40)

1.16

(0.93 , 1.44)

1.19 †
1.35 *

(0.97 , 1.45)

1.02

(0.79 , 1.32)

(1.06 , 1.74)

(1.00 , 1.74)

1.17 †
Physical or sexual 5
Psychological, physical, or sexual
1.16 †
Number of specific acts of violence ever experienced:

(1.00 , 1.38)

1.32 †
1.17

(0.97 , 1.42)

(0.99 , 1.36)

1.14

(0.96 , 1.37)

(0.86 , 1.32)
(0.84 , 1.57)

0.89
0.95

(0.69 , 1.15)
(0.63 , 1.43)

Psychological 1
Minor physical
Severe physical
Sexual

1.09
1.19 *

2
3

4

Psychological (ref: none) 1
One
Two

1.07
1.15
*

Minor physical (ref: none) 2
One
Two

1.11
1.23 *

(0.90 , 1.39)
(1.02 , 1.48)

1.09
1.25

(0.85 , 1.39)
(0.95 , 1.64)

Severe physical (ref: none) 3
One
Two or more

1.22
1.13

(0.95 , 1.58)
(0.85 , 1.51)

0.99
0.96

(0.72 , 1.34)
(0.65 , 1.43)

Sexual (ref: never) 4
Ever

*

†

1.35 *
(1.06 , 1.74)
1.31 †
*
Physical or sexual (ref: none) 5
*
One
1.04
(0.83 , 1.36)
1.03
Two
1.15
(0.91 , 1.45)
1.19
Three or more
1.28 *
(1.04 , 1.56)
1.33 *
Psychological, physical, or sexual (ref: none)
*
†
One
0.98
(0.76 , 1.28)
0.96
Two
1.22
(0.96 , 1.54)
1.21
Three or more
1.22 *
(1.00 , 1.47)
1.20 †
Note:All adjusted models control for the woman's region of residence , age in years, number of live births
completed grades of schooling, household standard of living score, religion, age at first marriage.
1

controls also for minor physical, severe physical, and sexual domestic violence

2

controls also for psychological, severe physical, and sexual domestic violence

3

controls also for psychological, minor physical, and sexual domestic violence

4

controls also for psychological, minor physical, and severe physical domestic violence

5

controls also for psychological domestic violence

6

p-value for odds ratio

7

p-value for trend test

(0.99 , 1.73)
(0.79 , 1.33)
(0.91 , 1.58)
(1.03 , 1.71)
(0.73 , 1.26)
(0.92 , 1.58)
(0.97 , 1.49)
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