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Abstract
Background: Intimate partner physical, sexual and psychological abuses and controlling behaviors against pregnant women are
common in low-income settings. In Ethiopia, different forms of intimate partner violence (IPV) during pregnancy is highly prevalent
and neonatal mortality has been one of the health indicators that did not show signi�cant improvement in the country despite a
signi�cant reduction in under-�ve mortality. We aimed to examine whether exposure to different forms of IPV during pregnancy is
associated with neonatal mortality.

Methods: A population based matched case–control study was conducted from January to October 2018 in Eastern Ethiopia. A
sample of 103 cases (biological mothers of deceased neonates) and 412 controls (biological mothers of survived neonates) were
included in the study. The cases and controls were matched for date of birth, sex of the newborn and place of residences.
Conditional logistic regression analysis was performed to assess association between IPV during pregnancy and neonatal mortality,
controlling for selected potential confounders.

Results: After controlling for potential confounding factors (pregnancy and obstetric as well socio-demographic characteristics)
sexual violence during pregnancy [Adjusted Odds Ratio (AOR) =3.20: 95% CI: 1.09-9.33] and husband/partner controlling behavior
(AOR=2.42: 95% CI: 1.06-5.51) were found to be signi�cantly associated with neonatal mortality. Psychological and physical
violence during pregnancy did not show signi�cant associations with the neonatal mortality.

Conclusion: Neonatal mortality is strongly associated with intimate partner sexual violence and controlling behaviors during
pregnancy. Involving men in maternal health programs is imperative to address issues of violence in pregnancy and promote
maternal well being and child health.

Background
The World Health Organization (WHO) de�nes intimate partner violence (IPV) against women as a behavior within an intimate
relationship that causes physical, sexual and psychological harm including acts of physical aggression, sexual coercion,
psychological abuse and controlling behaviors by current or former male intimate partner[1]. It is considered as a gross human rights
violation[2] with lasting negative impact on women's health[3]. The impact is severe when it happens during pregnancy as the fetus
and the newborn could also be affected negatively[4].

Intimate Partner Violence during Pregnancy (IPVP) is widely prevalent in Africa, particularly in Sub-Saharan Africa, with an estimate
of 2.3–57.1% women in the region experiencing it anytime during their pregnancy period[5]. In Ethiopia, the prevalence of IPV during
pregnancy generally varies between 4% and 58.7% [6, 7]. Wife beating, husband's controlling behaviors and marital forced sex are
widely accepted and justi�ed practices in the country due to the socio-cultural dynamics that put women in subordinate position
relative to men[8, 9].

Neonatal mortality, death which occurs during the �rst 28 days of life, contributes to 2.5 million deaths globally, where the vast
majority of these deaths (89%) arises from low and lower-middle income countries[10]. Sub-Saharan Africa has the highest share of
burden in neonatal mortality [11]. In Ethiopia, national estimate in neonatal mortality rate in 2016 was as high as 29 deaths per 1000
live births which accounts 60.4% of the infant mortality[7]. Despite a signi�cant reduction of 60% in under-�ve mortality in the years
between 2000 and 2016, a relatively lower rate of decrease in neonatal mortality was achieved (41%) in the same time period [7].
Given this rate of decrease in neonatal mortality, it might be a big challenge to reach the target the country set to reduce a neonatal
mortality rate of 10 per 1000 live births by end of 2020[12].

Available evidences suggest that IPV perpetrated during pregnancy could lead to elevated risks of neonatal death [13–16]. Different
theoretical explanations have been provided on the pathways through which IPV during pregnancy lead to the increased risk of
neonatal/newborn death. One pathway is that exposure to various forms of abuse during pregnancy is associated with poor
maternal nutrition[4] and elevated maternal stress levels[17], both of which are linked with low infant birth weights[18–20], which
when combined with poor neonatal nursing of the abused mothers[21] can contribute for increased risks of neonatal death[22, 23].
The other possible pathway is that women in abusive or controlled relationships might have limited household decision autonomy
and use of MCH services[24] which could indirectly contribute to poor newborn health and survival [25, 26]. Chronic physical trauma,
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maternal sexual transmitted infections and pregnancy complications are also in a casual pathway between violence experienced
during pregnancy and elevated risk of newborn deaths[17, 25].

Apart from IPV, socio-economic as well as obstetric and neonatal factors have been described by the Mosley and Chen conceptual
framework on child survival[27]. Prior studies in Ethiopia documented risk factors such as young age at pregnancy or birth [28, 29],
living in rural area [29] and no or lower level of educational or employment status [30, 31], which all relate to availability and use of
limited resources in taking care of children that would indirectly contribute to the neonatal survival. Pregnancy and obstetric factors
such as poor utilization of ANC, PNC or immunizations [28, 32, 33]; high gravidity and parity[28, 30]; births occurring at home[32]; low
birth weight[28, 32, 33] and multiple (as opposed to singleton) form of deliveries [28, 33] have been extensively studied in the
country. Moreover, maternal health risk related behaviors such as poor nutrition intake, alcohol abuse and smoking in pregnancy
were also indicated as indirect risk factors for neonatal mortality [32, 34–36].

Despite recent evidences suggest association between deaths in newborns/neonates and experience of IPV during pregnancy in the
developing world [15, 37], and particularly in East Africa[38], evidence in this interlink are hugely lacking in Ethiopia. The aim of this
study is, therefore, to examine the association of different forms of intimate partner abuse during pregnancy (i.e., physical, sexual
and psychological violence and husband/partner controlling behavior) and neonatal mortality using a community based matched
case-control study in the Eastern part of Ethiopia.

Methods

Study settings and period
The study was conducted in communities of Eastern Ethiopia living in town of Harar and Kersa district under Health and
Demographic Surveillance System (HDSS), namely Kersa and Harar HDSS sites. The Kersa HDSS has 24 randomly selected Kebeles
(smallest administrative unit in Ethiopia) with an estimated 127,000 inhabitants. The Harar HDSS has 12 Kebeles with an estimated
56,000 inhabitants. Trade and farming are the main sources of living in these communities and Khat (Catha edulis), stimulant green
leaf, chewing is prevalent in the area [39]. According to the 2016 Ethiopian Demographic Health Survey, the rates of neonatal
mortality for the regional states of Harari (where Harar town is located) and Oromia (where Kersa district is located) was 34/1000
and 37/1000 live births, respectively[7]. The study was conducted between January 2018 and October 2018.

Study design and sample
A community-based matched case–control study was conducted from January to October 2018. The study population for the study
was currently partnered mothers in their sixth week of giving live births permanently residing in the study area. A mother was
considered currently partnered if she was either living together with husband (formally married) or living together with the intimate
partner in an informal marriage at least during the index pregnancy. Cases constituted biological mothers of the live born baby who
later died before the age of 28 days of life. Controls were biological mothers of the live neonates at the end of the �rst 28 days of
birth.

The sample size was determined using PS (power and sample size calculation) software version 3.1.2 for a matched case control
study with the following assumptions. A survey of violence against women in Ethiopia documented prevalence of violence during
pregnancy of 4% [7], and thus we have assumed experience of violence during pregnancy in mothers with live born children to be 4%.
As no prior published study relating IPVP and neonatal mortality in Ethiopia, and based on earlier study in Egypt[40], we assumed a 3
times higher odds (OR) for neonatal mortality in those exposed to violence during pregnancy than not exposed to it. Thus, assuming
IPVP among the controls to be 4%, OR of 3, power of 80%, a 5% signi�cance level, a 4:1 control to case ratio; a correlation coe�cient
( ) for exposure between matched case and control being unknown and hence considering a 0.2 phi( ) coe�cient, as suggested by
Dupont (p. 1166-67)[41], a minimum of 86 cases and 344 controls were required for the study. Adding 20% for possible non-
response, we needed a total of 103 cases and 412 controls.

In the study, we employed the following procedures to identify the cases and controls. Initial census and subsequent three months
interval house-to-house surveys were carried out to identify pregnant women using a standard pregnancy procedure as described by
Assefa et al [42]. Then, for those women who were found pregnant in the screening, a follow up of the pregnancy status were carried
out throughout the study period. Interviews were then administered for those women who had live births, but only when they reached
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in their sixth week of postpartum. In such a way, the required number of cases (103 dead neonates) was reported among sample of
3015 eligible women in their sixth week of postpartum during the study period. The details of sample recruitment and procedures
have been described previously in [43]. Each case was matched with four controls by date of birth, sex of the newborn and area of
residences.

Data collection
Face-to-face interviews were carried out using a structured questionnaire that consists of socio-demographic, obstetric history and
experiences of violence related questions. The WHO multi-country study domestic violence tool which was translated to local
languages of the study area was employed to elicit the necessary information on the IPV and related questions [44]. The instrument
was pretested in a district outside the study area and necessary adjustments were made accordingly. In administrating data
collection, secondary level education and above female data collectors were involved with training given to them using the WHO
training guide [45]. The WHO �eld work manual [46] was adapted to be used as a quick reference in the �eld work. The Institutional
Health Research Ethics Review Committee of Haramaya University, College of Health and Medical Sciences ethically cleared the
study (IHRERC/153/2017, dated October 26/2017). Written informed consent was obtained from each participant before interview.
Following the WHO ethical and safety recommendation for studies on VAW[47], the study was initially framed as women’s health,
family relationship and life experiences study. However, while in the consent acquisition, each woman was personally introduced to
the speci�c nature of the study before the interview was conducted. Interviews were conducted in a private setting and voluntarily. To
maintain con�dentiality, no identifying information was recorded on questionnaires and a unique code was used to distinguish the
questionnaires. Each study participant was also informed the purpose of the study and the risks and bene�ts of participating in the
study.

Variables and measurements

Outcome and main exposure variables
Neonatal mortality is an outcome variable determined based on the woman's report of the death of her baby within 28 days of life.
The women experience of different forms of IPVP (Psychological, Physical, Sexual violence and husband's controlling behaviors)
were considered as main independent variables, and were assessed using the WHO multi-country study tool[44]. Our study
population is comprised of mothers currently partnered with father of index child, so for the purpose of this study, "intimate partner"
refers to the father of the respondent's index child.

The Psychological IPVP was measured by at least one positive response to the following four questions that asked whether the
respondent's husband/partner had (1) insulted her or made her feel bad about herself; (2) humiliated or belittled her in front of
others; (3) scared/intimidated her on purpose (4) threatened to hurt her or someone close to her. Sexual IPVP was measured by at
least one positive response to the following three acts: (1) If the woman reported having been physically forced to have sexual
intercourse when she did not want to; (2) when the woman had intercourse out of fear of the husband/partner; or (3) when she was
forced to perform other sexual acts that she found degrading or humiliating.

An a�rmative answer to any one of the following six behaviors constitutes physical IPVP: (1) pushing or throwing something at the
woman; (2) slapping; (3) punching or hitting with a �st or something harmful; (4) kicking or dragging her; (5) choking or burning
intentionally; or (6) threatening or attacking with weapon (a knife, gun). Based on the WHO violence severity scale, we labeled the
violence act as moderate if husband/partner slapped the woman or throws something at her during the pregnancy (i.e. we labeled
the physical violence as 'moderate' if only one or both of the �rst two items of the mentioned six physical violence acts happened to
the woman). Whereas, experiencing any one of the other/the rest four acts (items 3 to 6 of the above mentioned physical violence)
was labeled as 'severe' physical violence[44] .

Controlling behavior of the husband/partner were assessed using the below seven questions asking whether the women's
husband/partner: commonly attempted to restrict women’s contact with her family, kept her from seeing her friends, insisted
knowing where she was all the time, ignored her or treated her indifferently, expected her to seek permission for seeking health care
for herself, constantly was suspicious that she was unfaithful, and got angry if she spoke with another man. If the women reported
one or more of these acts happened during pregnancy, then they are considered experiencing controlling behavior from their
husband/partner[44].
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Control variables
Women's household empowerment was derived from women's household decision making autonomy and their belief/attitude
towards wife beating [7]. Household decision making was determined based on the number of household decisions a woman made
alone or jointly with her husband/partner about: (1) spending income; (2) obtaining health care for herself; (3) major household
purchases; (4) purchases for daily household needs; (5) visit to family or relatives; The response options were: (a) respondent alone,
(b) respondent and husband/partner, (c) husband/partner alone, (d) others/someone else. Each question was assigned a value of 1
if the response was (a) or (b), and 0 for (c) or (d). Attitude towards wife beating was measured as a composite index consisting of
the following items: a husband/partner is justi�ed in hitting or beating his wife if she (a) is unable to carry household chores (b)
disobeys/argues with him (c) asks him about his extramarital affairs (d) is barren and (e) refuses to have sexual intercourse with
him. Each item had a response of ‘Yes’ or ‘No’, and a value of ‘0’ was given if the woman accepted/justi�ed beating and ‘1’ otherwise.

Social support was measured by the Oslo Social Support Scale (OSSS-3) which has a 3-item questions commonly used to assess
social support level[48, 49]. Women were asked to respond on (i) the number of people so close to them that they count on if they
encounter great personal problems ('none', '1–2', '3–5' and 5+); (ii) the interest and concern people show them in what they do
('none', 'little', 'uncertain', 'some', and 'a lot') and (iii) how easily they get practical help from neighbors when they need it ('very
di�cult', 'di�cult', 'possible', 'easy' and 'very easy'). The sum score of the scale ranges from 3 to 14, and has been grouped in to three
broad categories[50]: “poor social support” 3–8, “moderate social support” 9–11, and “strong social support” 12–14.

In line with the Mosley and Chen conceptual framework[27], different confounders that have been conceptually linked to neonatal
survival, such as women's age at birth[51, 52], education level[30, 31], working status[30], and alcohol consumption during index
pregnancy[53] were also considered in this study. Moreover, obstetric and neonatal related variables such as utilization of antenatal
and postnatal cares, number of previous pregnancies, parity, perceived weight of neonate at birth, place of birth and type of birth
(singleton or multiple births) were considered as confounders in the association of IPVP and neonatal mortality [28, 30, 32, 34].
Mothers' perceived reports on the birth size of the baby were considered as the proxy indicator of birth weight, and were
dichotomized as small and normal size babies [7, 54].

Data management and analysis
The data were double entered and cleaned using Epi-data Version 3.1 and analyzed using STATA version-14. A principal component
analysis (PCA) was carried out in order to derive the women's empowerment index using each of the variables representing women’s
household decision-making autonomy and their belief in/attitude towards wife beating. The PCA yielded three categories of women's
household empowerment: low, medium and high status.

Conditional logistic regression model was used to assess association between the different IPVP types (physical, sexual and
psychological violence and controlling behaviors) and neonatal mortality, by considering socio-demographic and obstetrical/
pregnancy related confounders. To examine the in�uence of IPVP on the odds of neonatal mortality, we ran series of adjusted
multivariable models; one for each type of IPVP to assess the separate effects of the different forms of IPVP (Models I-IV), and one
full model (Final model) for all the types of IPVP together, in order to examine the effects of each type of IPVP controlling for the
other. Each model also included the confounding variables described above.

Variables with p-value ≤ 0.25 in the bivariate analysis were �rst considered for multivariable analysis; however, known confounders
such as education of women and their parity that deemed to be considered were also included in the multivariable model though
they did not reach p-value ≤ 0.25. A p value < 0.05 was used to declare the level of statistical signi�cance in the multivariable
analysis and adjusted odds ratios (AOR) along with 95% CIs were estimated. The Log-likelihood ratio test was used to select the �nal
model. Pearson Chi-square and Hosmer–Lemeshow goodness-of-�t tests were used to test for model �tness. The explanatory
variables were tested for multi-collinearity before entering to multivariable models using Variance In�ation Factor (VIF) of less than
10 values.

Results
Pro�le of respondents (cases and controls)
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A total of 103 cases and 412 controls were included in the study. Most of the cases (70.9%) and the controls (75.8%) were 20–
34 years of age. Very few of the cases (2.0%) and controls (2.7%) had tertiary level education. More cases than the controls had
seven or more previous pregnancies (20.4% vs. 16.0%), had no attendance for ANC (70.0% vs. 55.8%), gave births that were multiple
(12.6% vs. 1.7%) and small in size (22.3% vs. 6.8%) [Table 1].

Table 1
Characteristics of Participants (Cases and Controls), Eastern Ethiopia, 2018

Variable Category Participants   P value

    Cases, No (%) [n = 103] Controls, No (%) [n = 412]

Mother age(years) 19 or less 14(13.6) 41(9.9) 0.505

  20–34 73(70.9) 312(75.8)  

  35+ 16(15.5) 59(14.3)  

Education level No formal education 70(68.0) 286(69.4) 0.845

  Primary/Sec educ. 31(30.0) 115(27.9)  

  Tertiary education 2(2.0) 11(2.7)  

ANC attendance Not attended 69(70.0) 230(55.8) 0.040

  Attended 1+ 34(33.0) 182(44.2)  

PNC follow up Yes 13(12.6) 30(7.3) 0.080

  No 90(87.4) 382(92.7)  

Birth Type Multiple 13(12.6) 7(1.7) < 0.001

  Singleton 90(87.4) 405(98.3)  

Birth place Health institution 47(45.6) 139(33.7) 0.025

  Home 56(54.4) 273(66.3)  

Size at birth Normal size 80(77.7) 384(93.2) < 0.001

  Small size 23(22.3) 28(6.8)  

Gravidity ≤ 3 58(56.3) 219(53.2) 0.263

  4–6 24(23.3) 127(30.8)  

  7+ 21(20.4) 66(16.0)  

Parity Primiparous 24(23.3) 84(20.4) 0.516

  Multiparous 79(76.7) 328(79.6)  

 

IPVP among cases and controls

Twenty-�ve (24.3%) of the cases and 132(32.0%) of the controls experienced any IPVP. Higher proportion of cases (20%) than the
controls (12.9%) experienced all forms of IPVP at the same time (i.e., psychological, physical and sexual IPVP). Cases had more
experience of psychological violence in isolation as compared to controls (44% vs. 39.4%), however, controls showed relatively more
isolated experiences of the physical and the sexual violence as compared to the cases. Cases and controls were comparable in
terms of co-occurrence in two possible violence combinations; psychological and physical (20% vs. 20.4%), psychological and
sexual (8.0% vs. 8.3%) and physical and sexual (0% vs. 0.7%)[Figure1].
Results of conditional logistic regression
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Model I-IV demonstrates that sexual IPVP and husband's controlling behavior were signi�cantly associated with neonatal mortality.
In the joint model (the �nal full model), the odds of having neonatal mortality was more than three times higher (AOR = 3.20: 95% CI:
1.09–9.33) among mothers exposed to sexual IPV during pregnancy. Moreover, mothers who were controlled by their husbands had
a more than two fold increase in the odds of having neonatal mortality (AOR = 2.42: 95% CI: 1.06–5.51) compared to the non-
controlled mothers (Table 2). Psychological and physical IPV during pregnancy did not show signi�cant association with the
neonatal mortality.
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Table 2
Results of conditional logistic regression on risk factors of Neonatal Mortality, Eastern Ethiopia, 2018

Variable Category Model-I Model-II Model-III Model-IV Final-Model

AOR(95%CI) AOR(95%CI) AOR(95%CI) AOR(95%CI) AOR(95%CI)

Psychological

IPVP

No 1       1

  Yes 1.18(0.60,2.32)       0.87(0.38,1.96)

Physical IPVP No   1     1

  Yes,
moderate

  1.17(0.41,3.29)     0.96(0.28,3.16)

  Yes, severe   1.30(0.23,7.24)     0.99(0.12,7.95)

Sexual IPVP No     1   1

  Yes     2.98(1.05,8.43)*   3.20(1.09,9.33)*

Controlling

behaviors

No       1 1

  Yes       2.36(1.06,5.24)* 2.42(1.06,5.51)
*

Age
group(years)

< 20 1 1 1 1 1

20–34 1.04(0.43,2.51) 1.02(0.42,2.47) 1.01(0.43,2.40) 0.94(0.37,2.39) 0.92(0.37,2.30)

  ≥ 35 0.84(0.17,3.90) 0.80(0.16,3.82) 0.73(0.15,3.54) 0.81(0.17,3.95) 0.70(0.14,3.65)

Education No
education

1 1 1 1 1

Primary/sec. 0.87(0.38,2.01) 0.87(0.38,1.99) 0.94(0.42,2.13) 0.85(0.37,1.90) 0.92(0.42,2.02)

Tertiary 0.53(0.05,5.15) 0.62(0.05,5.05) 0.71(0.08,6.38) 0.50(0.05,5.04) 0.70(0.07,6.86)

Education

(partner)

No
education

1 1 1 1 1

  Primary/sec. 1.39(0.73,2.67) 1.41(0.74,2.69) 1.53(0.79,2.93) 1.38(0.72,2.64) 1.50(0.77,2.93)

  Tertiary 1.91(0.40,9.04) 1.94(0.39,9.46) 1.93(0.41,9.00) 1.99(0.44,9.09) 2.07(0.44,9.72)

Number of U5

Children

< 2 1 1 1 1 1

  ≥ 2 0.06(0.03,0.14)* 0.07(0.03,0.14)* 0.06(0.02,0.13)* 0.06(0.03,0.13)* 0.05(0.02,0.12)*

Working
status

Housewife 1 1 1 1 1

  Working 1.16(0.34,3.95) 1.20(0.38,3.79) 1.03(0.31,3.33) 1.16(0.35,3.78) 1.04(0.31,3.46)

Working
status

(partner)

Not working 1 1 1 1 1

  Working 1.19(0.50,2.86) 1.19(0.52,2.70) 1.22(0.53,2.81) 1.37(0.57,3.29) 1.44(0.59,3.47)

Empowerment

Status

Low 1 1 1 1 1
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Variable Category Model-I Model-II Model-III Model-IV Final-Model

AOR(95%CI) AOR(95%CI) AOR(95%CI) AOR(95%CI) AOR(95%CI)

  Medium 0.62(0.31,1.22) 0.61(0.31,1.22) 0.59(0.30,1.14) 0.50(0.23,1.06) 0.47(0.22,1.02)

  High 0.46(0.20,1.08) 0.46(0.19,1.07) 0.43(0.18,1.03) 0.38(0.15,0.90)* 0.35(0.13,0.90)*

Social support

Status

Poor 1 1 1 1 1

  Moderate 1.64(0.61,4.37) 1.66(0.60,4.60) 2.00(0.69,5.81) 1.96(0.68,5.69) 2.43(0.76,7.75)

  Strong 1.02(0.40,2.56) 1.03(0.41,2.59) 1.03(0.40,2.66) 1.19(0.46,3.10) 1.20(0.44,3.25)

Alcohol Intake No 1 1 1 1 1

  Yes 0.71(0.14,3.49) 0.71(0.14,3.72) 0.51(0.13,1.96) 0.84(0.17,4.24) 0.58(0.16,2.12)

ANC
attendance

Not attend 1 1 1 1 1

  Attended ≥ 
1

0.42(0.20,0.87)* 0.42(0.20,0.88)* 0.42(0.20,0.83)* 0.34(0.15,0.74)* 0.33(0.15,0.73)*

PNC follow up Yes 1 1 1 1 1

  No 0.39(0.10,1.43) 0.40(0.10,1.52) 0.34(0.09,1.24) 0.32(0.07,1.36) 0.27(0.06,1.08)

Birth Type Multiple 1 1 1 1 1

  Single 0.11(0.01,0.71)* 0.12(0.01,0.80)* 0.11(0.02,0.74)* 0.08(0.01,0.54)* 0.07(0.01,0.47)*

Birth Place Facility 1 1 1 1 1

  Home 0.77(0.36,1.60) 0.77(0.36,1.62) 0.77(0.36,1.64) 0.71(0.35,1.45) 0.71(0.34,1.49)

Birth size Normal size 1 1 1 1 1

  Small size 1.87(0.78,4.46) 1.86(0.78,4.41) 1.89(0.75,4.76) 1.85(0.77,4.47) 1.87(0.75,4.71)

Gravidity ≤ 3 1 1 1 1 1

  4–6 1.13(0.54,2.36) 1.13(0.54,2.38) 1.26(0.59,2.70) 1.14(0.52,2.47) 1.27(0.56,2.85)

  ≥ 7 1.91(0.67,5.41) 1.98(0.69,5.68) 2.25(0.76,6..66) 2.15(0.76,6.11) 2.49(0.82,7.52)

Parity Primiparous 1 1 1 1 1

  Multiparous 2.86(1.41,5.81)* 2.87(1.39,5.91)* 2.78(1.37,5.65)* 3.61(1.69,7.69)* 3.59(1.68,7.66)*

Early Initiation
of

Breastfeeding

No 1 1 1 1 1

  Yes 2.01(0.98,4.42) 2.10(0.97,4.46) 2.06(0.96,4.41) 2.20(1.00,4.76) 2.19(0.98,4.80)

 

From the rest of the control variables modeled together in the multivariable analysis, having level of women empowerment that was
high (APR = 0.35; 95% CI:0.13–0.90), more number of under �ve(≥ 2) children(APR = 0.05; 95% CI:0.02–0.12), attending ANC (APR = 
0.33; 95% CI:0.15–0.73) and having a singleton birth (APR = 0.07; 95% CI:0.01–0.47) were associated with decreased odds of
neonatal mortality. Being multiparous (APR = 3.59; 95% CI: 1.68–7.66) was associated with higher odds of neonatal mortality
(Table 2).

Discussion
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Our study aimed to assess whether any association exists between death of neonates and the mothers' experience of different
forms of intimate partner violence while pregnant. We employed matched case control design in a population-based sample of
postpartum mothers. Mothers who reported partner's controlling behavior and sexual abuse during pregnancy showed strong
association with neonatal mortality. There was no association between psychological and physical IPVP with neonatal mortality.

In this study, the more than threefold increase of neonatal mortality for women experiencing sexual IPV during pregnancy (AOR = 
3.20: 95% CI: 1.09–9.33) is in agreement with study �ndings from southern India [55, 56], some East African countries [16] and
Norway[57]. The possible explanation for this association could be sexual violence in form of forceful sex in pregnancy might cause
chronic stress[17] contributing to low birth weight delivery[18, 20], which might in turn increase the risk of death to the neonate [22,
23]. Sexual IPV is known to strongly associate with stressful and fearful living [57, 58].

Women who had controlling partners were more than twice as likely report deaths of their neonates (AOR = 2.42: 95% CI: 1.06–5.51)
than women with no controlling partners. A similar association has been found in a previous study where partner controlling
behavior was related to a number of poor neonatal outcomes, including neonatal death [59]. It is evident that controlling partner's
restriction of women's movement might make women disadvantaged in terms of utilizing maternal and child health (MCH) services
such as ante or postnatal cares and immunizations[24], which have short or long term sequel on newborn survival[15, 25, 56]. The
�ndings from present study showing signi�cant proportion of women receiving no or limited support from signi�cant others might
also be indicative of partners controlling of the women's movement and contact.

Evidences in the association of different types of IPV during pregnancy and neonatal mortality are generally inconclusive, with some
studies reporting positive association, and other studies found no association. Similar to our �nding, for instance, a study from
Malawi revealed no signi�cant association between maternal exposure to physical IPV and neonatal mortality[60]. On the other
hand, unlike our �nding, a signi�cant effect of physical and/or psychological IPVP on neonatal mortality was noted in studies done
in low income settings in India[52] and Egypt[40]. The discrepancy in the �ndings of these two studies with our results might be that
compared to our study both of the studies considered larger sample of women (n > 1800) which might powered the studies to detect
the differences and in estimating the association.

Although our main interest is exploring association of IPVP with neonatal mortality, this study also found some factors that
signi�cantly in�uenced the survival of neonates. The women's attendance of ANC signi�cantly associated with decreasing odds of
neonate death is in agreement with studies conducted elsewhere [61, 62], which might indicate that ANC attendance contributed
awareness on maternal nutrition and early detection of newborn danger signs. Multiple births associated with neonatal mortality in
this study might be explained with fact that multiple births are usually small size births and are highly susceptible for different
infections largely due to immature immune systems [63], which might lead to neonate deaths. Multiparous women having higher
odds of death for their neonate in this study might suggest large number of children for the woman which is known to deplete
maternal nutrition[64] and in�uence the newborn survival. Consistent with other studies[65, 66], women's high empowerment status
was signi�cantly associated with neonatal mortality. It is evident that when mothers are more empowered, they are likely to be more
educated and have better knowledge about healthcare behavior for themselves and their children, which might contribute for low risk
of neonate death[23].

The consideration of severity of violence is one merit/strength of this study that can be considered provide additional information on
the condition of abuse experiences and the related neonatal mortality. Moreover, as the recall period is very short, possibility of recall
bias due to differential recall of information among mothers of deceased neonates (cases) and mothers of survived neonates
(controls) is considered minimal.

The study also has some limitations. The �rst is the study's small sample size might not give the power needed to detect
associations between the physical and psychological IPVP with neonatal survival and thus might limit its generalizability.
Responses for some stigmatizing information such as women's alcohol consumption habits during index pregnancy and their
exposure to sexual violence might incorporate a social desirability bias leading to possible underestimation of the association.
Although securing of con�dentiality was verily secured and involvement of female data collectors, the very sensitivity nature of the
aforementioned information is believed to incorporate the bias in our study.

Although additional research is clearly needed on this topic, our �ndings have implications for public health programs and for future
research. The current efforts to prevent violence against women in Ethiopia are at a very early stage and protection of pregnant
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women against such violence has remained largely outside the agenda of violence prevention and child health programs. Our
�ndings give conclusive evidence on risk of violence perpetrated against pregnant women on the survival of their newborns and
believed to contribute as impetus for early violence intervention to this vulnerable population.

Conclusion
Sexual IPV during pregnancy and controlling behaviors of husband/partner signi�cantly and positively associated with neonatal
mortality. More efforts are needed towards integrating IPV information in the maternal and child health (MCH) programs of the
country in order to improve the overall well-being of both mothers and children. It is imperative that men would be encouraged to
participate in the MCH programs and counseled on safe motherhood in order to promote pregnant women's sexual autonomy and
reduce sexual violence. We recommend future large scale and longitudinal studies that would warrant the association between the
different forms of IPV during pregnancy and neonatal mortality and better inform the mechanisms through which IPVP affect
neonatal survival.
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Figure 1

Venn-diagrams illustrating the experiences of different types of IPVP among Cases and Controls in Eastern Ethiopia, 2018


