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Abstract
Evidence of the effectiveness of programs to change gendered social norms related to intimate partner violence (IPV) is growing,
but their potential to significantly impact actual occurrence of IPV at population level is lacking. We study whether modest
changes in gendered social norms related to wife-beating can result in significant changes in the incidence of emotional, physical,
and sexual IPV among ever married women in Uganda. We employ an imputation-based causal inference approach, based on
nationally representative Demographic Health Survey data. The steps are (1) model the association between adjusted neighbor-
hood norms and experiences of IPV using a random effects logistic regression model, (2) impute unobserved counterfactual
probabilities of experiencing IPV for each woman while manipulating her neighborhood norms by setting it to different values,
(3) average the probabilities across the population, and (4) bootstrap confidence intervals. Results show that statistically signif-
icant inverse associations betweenmore prohibitive neighborhood IPV norms andwomen’s experiences of different forms of IPV
at the population level exist. The effect is however small, that even if an entire community disapproves of wife-beating, incidence
of IPV falls by about 10 percentage points to 48.5% (95%CI 46.0%–50.9%) from the observed value of 57.6% (95%CI 55.2%–
59.9%). Furthermore, changes in neighborhood social norms are found to have no statistical significant effect on the incidence of
sexual violence. In conclusion, changing gendered social norms related to wife-beating will not result in significant reductions in
different forms for IPV at the population level.
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Background

Intimate partner violence (IPV), which includes the threats or
actual infliction of physical, sexual, or emotional/
psychological abuse, has negative consequences for public
health globally, with pervasive societal and clinical implica-
tions for women, children, and men from all backgrounds. In
particular, IPV is associated with adverse health outcomes
among affected women (Campbell 2002; Ellberg et al. 2008;
Pallitto et al. 2005; Tsai 2013). As such, women who experi-
ence any of the forms of IPV during pregnancy have increased
chances of sexually transmitted infections, vaginal bleeding,
miscarriage, and premature rupture of membranes and are
more likely to deliver infants who are low birth weight or
preterm (Biswas et al. 2015; Johri et al. 2011; Sharps et al.
2007; Tsai et al. 2016). Women who experience sexual IPV,
which includes being forced to have sexual intercourse or
perform any sexual acts against their will, may have limited
ability to protect themselves from sexually transmitted infec-
tions or unwanted pregnancies. Children who witness IPV

Electronic supplementary material The online version of this article
(https://doi.org/10.1007/s11121-019-01010-8) contains supplementary
material, which is available to authorized users.

* Damazo T. Kadengye
dkadengye@aphrc.org; dkadengye@gmail.com

Samuel Iddi
isamuel.gh@gmail.com

Lauren Hunter
lahunter@berkeley.edu

Sandra I. McCoy
smccoy@berkeley.edu

1 African Population and Health Research Center, APHRC Campus,
Manga Close, Off Kirawa Road, P.O. Box 10787-00100,
Nairobi, Kenya

2 Department of Statistics, University of Ghana, P.O. Box LG 115,
Legon, Accra, Ghana

3 Department of Epidemiology, University of California, 779
University Hall MS 7360, Berkeley, CA 94720, USA

Prevention Science (2019) 20:1043–1053
https://doi.org/10.1007/s11121-019-01010-8

http://crossmark.crossref.org/dialog/?doi=10.1007/s11121-019-01010-8&domain=pdf
http://orcid.org/0000-0001-7586-4928
https://doi.org/10.1007/s11121-019-01010-8
mailto:dkadengye@aphrc.org
mailto:dkadengye@gmail.com


within their homes or neighborhoods have been reported to
have increased odds of experiencing or perpetrating physical,
emotional, and sexual violence within their formative years
(Chan 2015; Devries et al. 2017; Widom et al. 2014).

Yet IPV remains unacceptably prevalent. Globally, an esti-
mated 30% of women report to have ever experienced phys-
ical and/or sexual violence by an intimate partner in their
lifetime and this is the highest among women in the WHO
African, EasternMediterranean, and Southeast Asia regions at
37% (Devries et al. 2013; WHO 2013). In Uganda, despite a
favorable policy environment to protect women with the in-
troduction of the Domestic Violence Act of 2010, IPV preva-
lence remains very high; 60% of ever married women aged
15–49 years report having ever experienced physical, emo-
tional, or sexual violence by an intimate partner during their
lifetime and 45% experienced at least one of these three forms
of IPV in the 12 months preceding the survey (UBOS and ICF
International 2012). Notably, there has been a stable and un-
acceptably high prevalence of lifetime sexual IPVamong ever
married Ugandan women in the past decade with its preva-
lence estimated at 24.8% in 2006, 28% in 2011, and most
recently at 22% in 2016 (UBOS and ICF International 2012,
2017; UBOS and Macro International 2007).

Strong evidence exists that neighborhood social norms
about the roles and behavior of men and women contribute
to an increased level of IPV in various settings (Devries et al.
2013; Jewkes 2002; Linos and Kawachi 2012; Shakya et al.
2016; Tsai et al. 2017). Given the importance of social norms,
such as male masculinity and female subordination in shaping
acceptable behavior within communities, several programs
aimed at shifting norms and behavior around IPV have been
implemented across Africa, Asia, Central America, and the
Middle East (Heise 2011). In Uganda, for example, the
SASA! Project, a community mobilization project designed
to transform gender relations and power dynamics, reduced
social acceptability of IPV (Abramsky et al. 2014; Kyegombe
et al. 2014; Raising Voices, LSHTM,, and CEDOVIP 2015),
and consequently, it has been replicated in over 15 other coun-
tries. The general strategy of the SASA! Project and several of
its variants is to bring about changes in social norms through
local activism, media, use of communication materials and
community-based edutainment/theater and advocacy in order
to reduce the social acceptability of IPV (Heise 2011; Niolon
et al. 2017).

Although evidence for the effectiveness of programs like
SASA! to shift gendered norms, attitudes, and beliefs related
to IPV is growing, their potential to significantly impact the
actual occurrence of IPV in a general population still requires
rigorous evaluation for several reasons. Firstly, findings from
these IPV prevention trials/programs primarily rely on self-
reported changes in gendered social beliefs and norms among
members of neighborhoods where the programs are being
implemented. This measure can be strongly influenced by

social desirability bias. Secondly, if changes in social norms
indeed influence behavior, it is unknownwhether these chang-
es differentially affect the three forms of IPV: physical, emo-
tional, and sexual. Thirdly, rates of justifying wife-beating
have been used as indicators for prevalence of IPV at the
community level. However, changes in this measure at a com-
munity level do not inform to what extent it translates to a
reduction of IPV at the population level. This is important to
inform national policy and development partners about wheth-
er it is worthwhile to invest in programs to change gendered
social norms and whether such changes can translate to actual
reductions in IPV.

In the present paper, we use a simulation study based on
data from a nationally representative population-based house-
hold survey, the 2011 Uganda Demographic Health Survey
(UDHS), in which different levels of interventions to change
gendered norms related to wife-beating are hypothesized. We
apply causal inference methods to evaluate the potential ef-
fects of modest changes in the level of social acceptance of
wife-beating within neighborhoods on the prevalence of sex-
ual, emotional, and physical IPV—among ever married wom-
en. In particular, we determine the population average causal
effect which is the difference in the prevalence of IPV that
would be observed in the population if there had been an
intervention to change gendered social norms related to
wife-beating at the neighborhood level, as opposed to if there
was no programmatic intervention. Studies that assess how a
potential intervention on an exposure at the individual-level or
neighborhood-level might change disease burden across the
population are well-documented (Ahern et al. 2009; Rockhill
2005; Rose 2001). This approach to our research question
enables us to understand whether modest changes in gendered
social norms related to wife-beating within neighborhoods
could result in significant changes in the prevalence of differ-
ent forms of IPV at the population level. Results from this
study will also help us understand whether community-
based programs/interventions to change social norms are
worthwhile investments.

Data and Methods

Data Source and Structure

We analyzed data from a nationally representative population-
based household survey, the 2011 UDHS. The survey utilized
a two-stage stratified sample design. Stratification was
achieved by separating each of the 10 statistical regions into
urban and rural areas. The first stage involved selecting 405
enumeration areas or clusters from the census-sampling
frame—119 in urban areas and 286 in rural areas. The second
stage of selection involved the systematic sampling of 30
households per cluster from a list of households in each
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cluster. A total of 12,150 households (3570 in urban areas and
8580 are in rural areas) were selected to participate in the
entire survey. However, the domestic violence module was
implemented only in a subsample of these households
resulting in a total of 2056 (1705 ever married) women aged
15–49 years and 1730 (1211 ever married) men aged 15–
54 years who completed the domestic violence module. To
maintain confidentiality, only one consenting woman or man
per household was administered the questions on gender vio-
lence. Data collection was carried out from May through
December 2011.The detailed sampling criteria is described
elsewhere (UBOS and ICF International 2012).

Sample and Study Variables

The primary geographic unit at the second stage of sample—
the cluster—was used as neighborhood unit of analysis in the
present study. We retained neighborhoods in which at least 5
households completed the domestic violence module and
which have a representation of both males and females as
responders to the domestic violence module. For the present
study, the final dataset consisted of 392 neighborhoods (i.e.,
96.8% of total 2011 UDHS cluster size) with a median of 10
and a maximum of 15 households per neighborhood. The
remaining number of respondents, that is, 3731 (2017 females
and 1714 males) constituted the final sample size for compu-
tation of IPV acceptability in the neighborhood.

The neighborhood measure of IPVacceptability, the expo-
sure variable of interest, was computed as the proportion of
both male and female respondents in each neighborhood who
believed that there was no justification for a woman to be
beaten by her husband under any of the circumstances provid-
ed. Specifically, respondents were asked whether or not beat-
ing one’s wife was justified under these five circumstances:

1. Wife goes out without telling husband.
2. Wife neglects the children.
3. Wife argues with husband.
4. Wife refuses to have sex with husband.
5. Wife burns the food.

A respondent who responded with Bno^ to each of the five
items was considered not to justify IPV under any circum-
stance and was assigned a score of B1^. If a respondent an-
swered Byes^ or Bdo not know^ to at least one of the five
items, a score of B0^ was assigned. The proportion of respon-
dents who did not justify IPV under any circumstance was
computed in three ways: for both males and females com-
bined, for females only, and for males only. These are hereaf-
ter referred to as prohibitive neighborhood IPV norms.

To estimate the prevalence of IPV, the primary outcome,
information was obtained from each ever married female re-
spondent of the domestic violence module, on her experiences

of violence committed by current and former spouses using a
scale of items under the themes of physical, sexual, and emo-
tional violence. A respondent who answered Byes^ to any of
the provided questions was considered to have an experience
of a specific form of IPV. Women’s experiences of physical,
emotional, sexual, or any one of these from of IPV was each
studied separately. For a detailed description of these items,
see UDHS report, p.240 (UBOS and ICF International 2012).

We also extracted women-level background characteristics
to be included in the statistical analyses as covariates, namely,
women’s residence (urban or rural), age at time of survey (15–
49 years), number of living children (none, 1–2, 3–4, 5+),
religion (Catholic, Protestant, Pentecostal, Seventh-day
Adventist, Muslim/other), wealth index quintiles (poorer,
poor, middle, richer, richest), level of education (none, prima-
ry, secondary+), and marital status (whether presently or for-
merly in union).

Statistical Analysis Approach

Themajor objective of the present paper is to examine how the
distribution of the three forms of IPV would be different in the
population if we were able to change gendered social norms
related to wife-beating within neighborhoods (e.g., due to a
hypothetical intervention). However, we are missing counter-
factual observations, because eachwoman’s outcome can only
be recorded under one exposure state. One solution to this
problem is to use an imputation-based causal inference meth-
od called the Bg-computation algorithm^, an approach that has
been thoroughly discussed in statistical and social epidemio-
logical literature (Ahern et al. 2009; Gutman and Rubin 2013;
Lanza et al. 2013; Westreich et al. 2015).

To answer this question, we adopted an imputation-based
causal inference approach following the same step-by-step
approach by Ahern et al. (2009) to impute unobserved coun-
terfactual probabilities of experiencing IPV by assuming that
neighborhood norms related to wife-beating have a direct
causal effect on IPV at the population level. Here, imputation
is used to fill in Bmissing^ counterfactual observations of
women’s experiences of IPV, as observed in only one expo-
sure state of neighborhood norms, in order to estimate changes
in the prevalence of different forms of IPV, in consideration of
some potential interventions to change neighborhood norms.
These probabilities are estimated by Bsetting^ or fixing the
neighborhood norms to different levels that correspond to
the range of observed data. The unobserved counterfactual
probability of experiencing a specific form of IPV given a
neighborhood social norm level that a particular woman did
not experience can be thought of as missing data. As such, we
can impute each woman’s probability of experiencing a spe-
cific form of IPV if she had experienced a social norm value
that she did not experience to estimate the missing
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counterfactuals. For a more detailed description of the analytic
approach, we refer to Ahern et al. (2009).

In the first step, we estimated the association between the
exposure variable (i.e., prohibitive neighborhood IPV norms
computed as the proportion of respondents who did not justify
IPV against women under any of the given 5 circumstances)
and the outcomes of interest—that is, women’s experiences of
physical, emotional, sexual, or any of the three forms of IPV.
For this step, we fitted a random effects logistic regression
model to the 2011 UDHS dataset, adjusting for women’s
background characteristics with neighborhoods (clusters) as
random intercepts. That is, if Y = yni is an observed binary
indicator of woman i experiencing IPV in neighborhood n,
then the corresponding estimated probability is given by a
random effects logistic regression model as

logit πnið Þ ¼ β0 þ β0nð Þ þ β1normsn

þ ∑
q

q¼1
βqwiq þ ∑

q

q¼1
β1q normsn x wiq

� �
and Yni∼binomial 1;πnið Þ

ð1Þ
where β0, β1, and βq are unknown regression coefficients
respectively for the intercept, prohibitive neighborhood IPV
norms, and the observed background characteristic wq of
woman i; for q = 1,… . , Q; β1q is the unknown regression
coefficient for the interaction term between neighborhood IPV
norms and a woman characteristic wq; and β0n is the random
intercept for neighborhood n from a normal distribution with
β0n∼N 0;σ2

0

� �
.

In the second step, we used the model from step 1 to impute
the probabilities of experiencing the three forms of IPV for
each woman in the dataset under a range of counterfactual
levels of prohibitive neighborhood IPV norms. These proba-
bilities were imputed by setting prohibitive neighborhood IPV
norm values across the entire range of observed proportions 0
(everyone in the neighborhood believes IPV is justifiable) to
100% (no one in the neighborhood believes IPV is justifiable)
in 5 percentage interval points. Each woman’s unobserved
probability of experiencing IPV under these counterfactual
scenarios was imputed based on her individual background
characteristics (W =wi) and a Bset^ IPV norms’ value in the
neighborhood (A = an) in which that woman belongs. This
unobserved counterfactual probability of experiencing IPV
was imputed by assuming that prohibitive neighborhood
IPV norms at A Bset^ levels may have a causal effect on
IPV at population level, adjusted for women’s background
characteristics W. The model is then given as:

Ya ¼ f Y W ; an;UYð Þ; an∈A ¼ 0; 1ð Þ
with errors U ¼ UA;UW ;UYð Þ∼PU

ð2Þ

where A is a Bset^ of prohibitive neighborhood norms,W are
observed background women characteristics, and Ya are

counterfactuals of IPV, which would have been observed at
Bset^ prohibitive neighborhood IPV norm levels
an∈A ¼ 0; 1ð Þ. The imputed probability of experiencing
IPV by each woman i in the neighborhood n when its propor-
tion of prohibitive norms is Bset^ at an is then computed as

P Yni ¼ 1jA ¼ anð Þ ¼ 1

1þ exp −Lnið Þ ð3Þ

where Lni = (β0 + β0n) + β1(an − a0) + β2 + … + βQ is the cor-
responding imputed log odds of experiencing IPVand an − a0
is difference between the set neighborhood IPV proportion an
for which a probability of experiencing IPV is to be imputed
and the average proportion of all neighborhood norms at pop-
ulation level a0.

In the third step, we averaged imputed probabilities of each
form of IPV for each individual across the whole population,
in order to obtain the population-level predicted effect of
changing IPV norm levels on the prevalence of IPV in the
whole population. Lastly, in the fourth step, we computed
95% confidence intervals around the estimate of the
population-level prevalence of IPV using bootstrapping tech-
niques. In the present study, each imputed probability for each
set level of neighborhood norms was resampled from the
study population with replacement 200 times (a moderate
number due to computational time needed by random effects
models) in order to capture a sampling distribution from
which we calculated a corresponding standard error. A more
detailed step-by-step approach of this causal inference meth-
odology is described elsewhere (Ahern et al. 2009). Data ma-
nipulation and exploration were implemented in STATA 15
(StataCorp LLC 2017) while model fitting, imputation, and
bootstrap steps were done R 3.4.1 (R Core Team 2017).

Results

Table 1 shows the percentage of ever married women who
experienced various forms of IPV by their current or former
spouse/partner over the course of their intimate relationship.
Overall, 57.5% of women reported to have experienced at
least one form of IPV; 41% experienced both physical and
emotional while 27% had ever experienced sexual forms of
IPV. These figures indicate that different forms of violence are
not mutually exclusive and show that women were likely to
report having experienced multiple forms of IPV. Specifically,
women who were older, formerly in union, residing in rural
areas, with many living children, with no formal education,
and in lower quintiles of wealth index reported higher preva-
lence of either physical, emotional, sexual, or any one of these
forms of IPV.

We hypothesized an interaction between neighborhood
IPV norms and women characteristics of marital status, place
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of residence, and number of living children. However, we
found no statistically significant associations between preva-
lence of different forms of IPVand these interaction terms and
were therefore not included in the final model. Table 2 shows
adjusted log odds estimates from random effects logistic re-
gressionmodels of the association between neighborhood IPV
norms (coded in three ways: both men and women, women
only, and men only) and the prevalence of different forms of
IPV (physical, emotional, sexual, or any form of IPV), obtain-
ed in step 1 of the four-step analysis approach. We found an
inverse association between more prohibitive neighborhood
IPV norms and women’s experiences of physical, emotional,
sexual, or any forms of IPV. Notably, this association was
statistically significant if prohibitive neighborhood IPV norms
were among both men and women combined. Similar inverse
associations were observed between prohibitive neighbor-
hood IPV norms among women only and women’s experi-
ences of physical, emotional, sexual, or any form of IPV.

However, more prohibitive neighborhood IPV norms
among men alone were not significantly associated with

women’s experiences of all forms of IPV. Specifically, where-
as results revealed a nonsignificant inverse relationship be-
tween prohibitive neighborhood IPV norms among males
and women’s experiences of physical, emotional, or any form
of IPV; this was not the case for experiences of sexual violence
where the effect was positive and significant (β = 0.89; 95%
CI 0.08, 1.71).

We then assessed the effect of a potential intervention to
change prohibitive neighborhood IPV norms on the preva-
lence of the different forms of IPV at the population level.
Results from steps 2, 3, and 4 in the BData and Methods^
section are given in Table 3 and Fig. 1. Table 3 shows the
imputed prevalence of different forms of IPV when prohibi-
tive neighborhood norms for both males and females were set
at 0%, 25%, 50%, 75%, and 100%. When prohibitive neigh-
borhood IPV norms for both men and women were set at their
highest level (no one justifies of violence against women) in
all neighborhoods, the imputed prevalence of any form of IPV
experienced by women in the whole population was reduced
to 48.5% (95% CI 46.0%–50.9%) from the observed

Table 1 Percentage of ever
married women aged 15–49 who
have ever experienced various
forms of IPV, committed by their
current or former husband/part-
ner, UDHS 2011

Background characteristic Form of IPV Number of women

Any Emotional Physical Sexual

Age group 15–19 41.5 26.3 28.0 20.3 118
20–24 53.3 36.3 38.9 26.2 347
25–29 60.2 41.2 42.2 27.3 417
30–34 59.8 41.8 39.1 28.5 256
35–39 60.8 49.2 46.2 27.9 240
40–44 59.1 45.9 43.4 29.6 159
45–49 62.4 46.6 48.9 23.3 133

Marital status Current in union 56.3 39.6 39.3 26.2 1416
Formerly in union 64.6 50.4 52.0 29.9 254

Residence Urban 51.8 34.9 33.0 25.3 415
Rural 59.4 43.3 44.0 27.3 1255

Living children None 33.9 22.9 16.5 13.8 109
1–2 51.3 32.6 35.3 23.9 515
3–4 60.0 45.3 43.9 28.5 488
5 + 65.8 49.3 49.3 30.5 558

Education level No education 55.3 41.9 46.9 21.6 320
Primary 62.8 45.6 45.7 30.5 968
Secondary+ 46.1 29.8 25.4 21.7 382

Religion Catholic 58.4 40.8 45.4 26.4 709
Protestant 56.3 40.6 38.2 26.5 471
Muslim 58.9 41.9 35.3 29.9 241
Pentecostal 57.3 43.6 42.7 26.5 211
SDA/other 50.0 42.1 31.6 18.4 38

Region Kampala 45.8 31.6 27.7 21.3 155
Central 53.7 42.0 30.9 28.7 324
Eastern 70.3 47.5 49.4 34.7 360
North 67.7 51.2 57.9 26.8 164
Karamoja 46.9 33.8 42.1 14.5 145
West-Nile 58.3 39.3 45.2 26.2 168
Western 52.5 37.9 38.4 24.6 354

Wealth index Poorest 61.1 43.1 52.9 26.2 378
Poorer 61.4 44.5 48.0 29.5 319
Middle 63.2 45.1 44.4 31.4 277
Richer 59.7 45.2 36.2 26.6 290
Richest 45.8 31.5 26.6 22.2 406

Overall 57.5 41.3 41.3 26.8 1670
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prevalence of 57.6% (95% CI 55.2%–59.9%). When prohib-
itive IPV norms were set at their lowest level (everyone jus-
tifies violence against women) in all neighborhoods, the im-
puted prevalence of IPV in the whole population increased to
70%. Similar trends were observed for all three forms of IPV.
Figure 1 presents the bootstrapped 95% confidence intervals
for the imputed IPV prevalence for all possible Bset^ propor-
tions of prohibitive neighborhood IPV norms among both
men and women.

Discussion and Conclusion

In the present paper, we study whether modest changes in
gendered social norms related to justification or acceptance
of wife-beating within neighborhoods would result in

significant changes in the prevalence of different forms of
intimate partner violence (IPV) at the population level in
Uganda. Using a casual inference approach, we examined
what levels of experiencing sexual, emotional, physical, or
any of these forms of IPV would be, by manipulating social
norms related to justification or acceptance of wife-beating in
neighborhoods, on the assumption that these norms have a
direct causal effect on experiences of IPVat population level.
Our goal was to understand whether programs that aim to
change social norms within neighborhoods influence IPV be-
havior, and if so, whether that association is strong enough to
significantly change women’s experience of IPV.

Obtained results showed statistically significant inverse as-
sociations between more prohibitive neighborhood IPV
norms for men and women combined or only among women
and women’s experiences of different forms of IPV under

Table 2 Estimates of random
effects logistic regression models
for the association between
prohibitive neighborhood IPV
norms and different forms of IPV
against women, UDHS 2011

Effect Outcomeb Betac (95% CI)

Prohibitive neighborhood IPV normsa: men and women Any − 0.82 (− 1.39, − 0.25)**
Emotional − 0.94 (− 1.51, − 0.37)**
Physical − 0.64 (− 1.24, − 0.03)**
Sexual − 0.11 (− 0.72, 0.50)

Prohibitive neighborhood IPV normsa: women only Any − 1.11 (− 1.86, − 0.35)**
Emotional − 1.28 (− 2.04, − 0.52)**
Physical − 0.98 (− 1.79, − 0.18)**
Sexual − 1.12 (− 1.95, − 0.29)**

Prohibitive neighborhood IPV normsa: men only Any − 0.35 (− 1.14, 0.44)
Emotional − 0.42 (− 1.20, 0.36)
Physical − 0.16 (− 0.98, 0.66)
Sexual 0.89 (0.08, 1.71)

**P < 0.05
a Proportions of respondents within a neighborhood who do not justify wife-beating under any circumstance
bOutcome of interest is a binary indicator showing whether a woman has ever experienced any of the three forms
of IPV by a current or former spouse or intimate partner
c Estimates of prohibitive neighborhood IPV norms for each IPVoutcome (Any form of IPV, emotional, physical,
or sexual) are adjusted for the women’s background characteristics in Table 1.Women’s age was highly correlated
with their number of living children (r = 0.73) and was excluded from this stage of analysis at this stage due to
collinearity

Table 3 Imputed prevalence of
different forms of IPV for
different Bset^ values of
prohibitive neighborhood IPV
norms

Neighborhood IPV norms
(%)

Percentage IPV prevalence (95% CI)

Any IPV form Emotional IPV Physical IPV Sexual IPV

Set values

0 66.8 (64.5, 69.0) 51.8 (49.4, 54.2) 47.9 (45.5, 50.3) 27.3 (25.2, 29.5)

25 62.4 (60.1, 64.8) 46.3 (43.9, 48.7) 44.4 (42.0, 46.8) 26.8 (24.7, 29.0)

50 57.9 (55.5, 60.3) 40.8 (38.5, 43.2) 40.9 (38.5, 43.3) 26.3 (24.2, 28.4)

75 53.2 (50.8, 55.6) 35.6 (33.3, 37.9) 37.5 (35.2, 39.9) 25.8 (23.7, 27.9)

100 48.5 (46.0, 50.9) 30.6 (28.4, 32.9) 34.2 (31.9, 36.5) 25.3 (23.2, 27.4)

Observeda

50.06 57.6 (55.2, 59.9) 41.2(38.8, 43.6) 41.2(38.8, 43.6) 26.7(24.6, 28.9)

a Observed prohibitive neighborhood IPV norms as estimated from data and corresponding prevalence for the
different forms of IPV
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study. Furthermore, although our analysis shows that more
prohibitive neighborhood IPV social norms related to wife-
beating result in statistically significant reductions in inci-
dence of IPVat the population level, the effect is rather small.
Simulation results show that even in extreme hypothetical
situations where everyone on the community disapproves of
wife-beating as a social norm, the incidence of any form of
IPV will only fall by about 10 percentage points. This finding
is not in isolation. In a recent analysis of IPV data from 30
Sub-Saharan African countries by Cools and Kotsadam
(2017), it was reported that incidence of IPV and the accep-
tance of wife-beating vary synchronously across both time
and space. They show that communities and/or time periods

with record lower levels of acceptance of wife-beating (i.e.
more prohibitive IPV norms) have lower levels of IPV inci-
dence and vice versa, but these effects are not substantially
different between different communities.

From a policy and programming perspective, the implica-
tion of these findings is that community-based interventions
such as SASA! designed to change gendered social norms
may not cause significant reductions in different forms for
IPVat the population level. In fact, it has been explained that
IPV is a function of social ecology including individuals’ life
histories, traumatic scars, and day-to-day contextual factors,
as well as norms that friends, family members, and social
institutions reinforce as appropriate behavior among men
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and women (Abramsky et al. 2014; Heise 2011; Kyegombe
et al. 2014). Therefore, it is important for strategies for reduc-
ing gendered social norms related IPV to incorporate a wider
range of individual, household, community, institutional, and
societal factors that view violence in the family as unaccept-
able and that can be acted on in order to contribute to gener-
ational efforts to eliminate IPV. Scientifically proven interven-
tions such as SASA! could be repackaged with a combination
structured legal platforms for perpetrators, as well as intensive
programs to educate and empower women.

Furthermore, although we observed significant inverse as-
sociations between more prohibitive neighborhood IPV
norms and experiences of physical and emotional IPVamong
women, but the effect on experiences of sexual violence was
not statistically significantly different from 0. Reasons for this
result are not straightforward to delineate, but similar findings
have been reported in randomized controlled trials that evalu-
ate the role of supportive counseling and women empower-
ment to prevent and respond to incidence of IPV (Van Parys
et al. 2017; Van Parys et al. 2014). More specifically, Tiwari
et al. (2010) showed that an intervention consisting of women
empowerment and additional components to change gendered
attitudes related to IPV among Chinese women, significantly
resulted in less emotional and physical violence (except for
sexual IPV). Similarly, Kiely et al. (2010) reported that their
comprehensive cognitive behavioral intervention only re-
duced recurrent episodes of physical and emotional IPV sig-
nificantly, except for sexual IPV. This calls for more integrated
and robust approaches for deconstructing hierarchical gender
norms. In the area of IPV prevention, this may require con-
structing new concepts of masculinity and femininity as well
as renegotiating power and patriarchal nuances in relation-
ships, in order to shift programming towards multilayered
programming that engages both women and men (Heise
2011) and to sequentially address different forms of IPV.

Interestingly, for the present study, however, reductions in
incidence of IPV among women was not observed if more
prohibitive neighborhood IPV social norms related to wife-
beating were examined only among men. The implication of
this result is that interventions to change gendered social
norms such as justification of wife-beating only among men
are unlikely to be effective in reducing actual experiences of
IPV at the population level. Yet both women and men are
equally important in the fight against IPV. For instance, in a
2011 national study of gender differences in risks for IPV
among South African adults, it was observed that rates of
perpetrating IPV are generally similar for women and men at
about 25% (Gass et al. 2011). In a 2011 national survey in
Uganda, ever married men age 15–49 years were reported to
be about 6 times more likely to have initiated physical vio-
lence against their wives at 41% compared with 7% of ever
married women who reported that they had ever initiated
physical violence against their husbands (UBOS and ICF

International 2012). These observations reinforce calls for
projects aimed at changing gendered social norms and beliefs
to move towards more simultaneous or sequential gender-
synchronized approaches that address both sexes under the
same programmatic umbrella (Gass et al. 2011; Greene and
Levack 2010; Heise 2011; Stern et al. 2017). Moreover, the
lack of significant effect of prohibitive IPVamong men on the
incidence of IPVamong women was not unexpected because
questions used to estimate gendered social norms related to
wifebeating and posed to men, only focused on attitudes, but
never explored whether responding men have actually ever
perpetrated IPV towards their loved ones. This leaves us with
unanswered questions of the potential impact of changing
men’s attitudes and beliefs towards wife-beating on one hand
and actual perpetration of IPVon the other hand.

A number of limitations for the considered illustrative ex-
ample exist. Firstly, we focused on experiences of IPVamong
women only. That is why the measure for social norms
adopted in the present study is limited because only questions
related to justification of wife-beating were used to compute
prohibitive neighborhood norms. However, it has been shown
that men whether in heterosexual or same-sex intimate rela-
tionships who experience IPV report equally suffer frommen-
tal health outcomes and increased rates of sexually transmitted
infections (Abrahams et al. 2006; Reid et al. 2008; Siemieniuk
et al. 2013). In Uganda, though at a relatively lower scale
compared to women, about 43% of ever married Ugandan
men reported experiencing IPV by their intimate partners both
in 2006 and 2011 (UBOS and ICF International 2012; UBOS
and Macro International 2007). This limitation of the present
paper is a call for demographic health surveys to include sit-
uations for which men and women believe that IPV against
men is justifiable in order to inform policy and programming.

A second limitation of using any experiences of IPV with a
present or former intimate partner as the main outcome of
interest is temporality. This is because the norms of a commu-
nity where a woman lives now may be different from those of
the community where she experienced violence. The implica-
tion of this limitation is that the temporal ordering assumption,
a requirement for causal interpretation (Buehner 2014;
Rothman and Greenland 2005), such that neighborhood IPV
social norms (i.e., exposure) precede the onset of any of the
forms of IPV (i.e., outcomes), could be considered not being
met by the structure of the data. Moreover, some of the
women’s background characteristics corrected for in the sta-
tistical model such as parity and age are not constant and were
measured, possibly after their experiences of IPV. However,
most of the covariates in the current analysis, were considered
to be fixed or that they are static over long time periods (such
as race, sex, marital status, education), and we therefore con-
sider that it is plausible to assume that they came before the
exposure. In order to have an appropriate temporal ordering,
we assumed that it is the neighborhood norms that change in
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advance of any woman experiencing a form of IPV. Although
this is a reasonable assumption, the reverse may also be true;
the implication of which would be that we are inferring the
wrong causal direction for the estimated parameter.

A third limitation is the consideration of one exposure
state—the neighborhood IPV social norms—an aggregate of
the norms of survey respondents in a neighborhood instead of
individual-level norms. However, our illustration provides a ba-
sis for the estimation of potential effects of an intervention on
neighborhoods, subgroups of individuals, and/or individuals of
interest. In this way, one can be able to estimate what would
happen to the prevalence of a form of IPV if it was possible to
change the exposure (i.e., IPV social norms) for any subgroups
of individuals of interest. Moreover, Ahern et al. (2009) argued
that Bthis is not a question that makes much sense from the
perspective of intervention, because one would likely not intend
to modify individual-level social norms while leaving the norms
of a subgroup unchanged.^ The current estimation approach and
the considered illustrative example assume ignorability of non-
linearity of group-level processes and/or cross-level interactions,
for instance, when familial-level or partner-level norms are re-
inforced by neighborhood-level norms. The assumption of
ignorability and unmeasured confounders is common in epide-
miological research of social exposures (VanderWeele 2008).
The assumption here is that of an effective randomization of
the exposure reflecting the absence of confounders for the
exposure–outcome relation being studied, but this is not always
correct. Sensitivity analyses to estimate the potential impact of
ignored causal relations such as nonlinearity of group-level pro-
cesses and absence of unmeasured confounders may be impor-
tant in understanding how these uncertainties affect the current
estimation method (Groenwold et al. 2010).

Lastly, we have assumed that absence of interference such
that experiencing IPV by one woman is independent of the
exposure and outcomes (or counterfactuals) of other women.
This is called the stability assumption in neighborhood effects
research (VanderWeele 2008). For the current illustration, we
have assumed that IPV is a behavior that is likely not to have
an element of contagion; that the experiences of IPV by an
individual woman is likely not to affect the experiences of IPV
by other women. However, it is plausible to assume that dy-
namic processes are likely to take place at the neighborhood
level that can affect community-level norms and consequently
change IPV prevalence. Therefore, estimation models that
take these dynamic processes into account may be interesting
for future research to anticipate the effects of any potential
interventions (Ahern et al. 2009).

For the adopted analytical approach, these assumptions
need to be met to be able to interpret the predicted values of
the hypothesized cause-effect relationship. A detailed discus-
sion of the implications of failure to meet these assumptions is
available elsewhere (Ahern et al. 2009). Although the adopted
analytical approach and the considered example do not

necessarily meet all of the above assumptions, we submit that
these limitations are likely to not substantially affect conclu-
sions from the present analysis.
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