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Domestic violence against women and children and its effects on child health in infants under 5 years old in Peru
The first years of a child’s life are critical because in that period a person’s cognitive and socio-emotional development takes place. Any disruption during the first years can thus have adverse long-term effects (childhood, adolescence and/or adulthood). Several studies found that child malnutrition or infant morbidity are associated with low academic skills (reading comprehension and/or math performance), lower income, and morbidity (Alderman et al., 2003; Grantham-McGregor et al., 2007; Guerrant et al., 2008). 	Comment by Autor: Revisar estilo APA 	Comment by Autor: Revisar estilo APA 
The literature on risk factors associated with child malnutrition and morbidity is diverse. Studies like the ones carried out by Mosley and Chen (1984) and United Nations International Children’s Emergency Fund - UNICEF (1990) provide a conceptual framework that permits the identification of variables associated with child health. In this context, a new line of work is being developed locally and internationally, relating domestic violence as a risk factor for child health. These studies have aimed to analyze the link between domestic violence and variables such as malnutrition, anemia, gastrointestinal diseases, and respiratory illnesses or infections (Ackerson and Subramanian, 2008; León et al., 2011; Osofsky, 1999; Silverman et al., 2009; Subramanian et al., 2007), finding statistically significant positive associations. 
Specifically, in the case of child malnutrition – be it severe or moderate –, several studies find a positive relation between these and domestic violence against women and children in developing countries (Ackerson and Subramanian, 2009; Ackerson and Subramanian, 2008; Hasselmann and Reichenheim, 2006; Silva et al., 2012). Possible risk factors for this association include mainly the stress caused by the presence of any kind of violence within the household or the use of punishments such as food deprivation, as well as the duration of exposure to violence and its intensity. 
Regarding gastrointestinal diseases, other studies have found a link between symptoms such as abdominal pain, nausea and diarrhea in children and the presence of domestic violence against women and children (Campbell and Lewandowsi, 1997; Graham-Berman and Seng, 2005; Ribero and Sánchez, 2004; Silverman et al., 2009; Van Tilburg et al., 2010), possibly due to stress and a weakened immune system. These factors may also explain the presence of respiratory illnesses such as asthma and bronchitis in children whose households register violence. However, as this evidence is still scarce in Latin America, it is necessary to carry out studies that further explore the relation between domestic violence against women and children and child health.
Literature Review

Malnutrition is one of the two prevalent health problems among children and is the most important risk factor for mortality in the world, contributing to almost 12% of all deaths (Murray and López, 1997). Considering children under five years old, this figure rises to one third[endnoteRef:1]. UNICEF estimates that one in every four children under five is underweight for his or her age, which can be related to acute or chronic malnutrition and leading to a high risk of mortality (Wisbaum, 2011). Chronic malnutrition in Peru is heterogeneously distributed; in 2011, it was present in 36.8% of rural areas and 10.2% of urban areas in 2011 (Alcázar et al., 2013).  [1: . Levels & Trends in Child Mortality. Report 2011. UNICEF, OMS, BM, United Nations DESA.] 

 Research analyzing the role played by violence against children on the presence of malnutrition has focused on developing countries, where the majority of undernourished people live (FAO et al., 2012). A study in Brazil by Silva et al. (2012) that includes 264 students between 7 and 14 years old found that those exposed to domestic violence presented a lower average body mass index than those who were not exposed (16.68 vs 17.48).  
In the case of domestic violence against women, Ackerson and Subramanian (2009) found in India that violence against women by their spouse may adversely affect the health of children under 12 months (increased levels of poor nutritional outcomes, respiratory infections, diarrhea and asthma) possibly because abused women are more prone to diseases and may therefore neglect their children. Similarly, women who are victims of violence are less likely to seek health services, and this would affect their children’s health. Moreover, it should also be noted that violence against women perpetrated by their spouses increases the probability of violence against children by both parents and would deepen the problem (Herrenkhol et al., 2008).  
Furthermore, several studies have been focused on the relationships between intimate partner violence (IPV) and its effects on children’s nutritional status and mortality. Rico et al. (2011), using data from five developing countries (Egypt, Honduras, Kenya, Malawi and Rwanda) found that in Kenya, Honduras and Malawi IPV has strong associations in children under 2 years old stunting  and mortality. More recently, Ziaei et al. (2014) conducted a study in Bangladesh and found that women were more likely to have a stunted child if they had lifetime experience of physical IPV.
In the context of Latin American countries, Hasselmann and Reichenheim (2006) carried out a study in six Rio de Janeiro (Brazil) pediatric hospitals between 1995 and 1999 in order to study also the relationship between IPV and severe acute malnutrition. They found that children exposed to both severe physical and verbal aggression were more likely to be admitted with severe acute malnutrition. 
Domestic violence against women and children and gastrointestinal diseases

Various studies highlight the existence of a link between violence against children and the presence of gastrointestinal illnesses such as diarrhea, nausea, vomiting and abdominal pain
(Campbell and Lewandowsi, 1997; Graham-Berman and Seng, 2005; Ribero and Sánchez, 2004; Silverman et al., 2009; Van Tilburg et al., 2010).
Van Tilburg et al. (2010) study aimed to investigate the association between domestic violence against children and the development of gastrointestinal symptoms among children between 4 and 12. They found that those who had been abused had a higher risk of suffering from gastrointestinal symptoms (abdominal pain and nausea/vomiting), an association that is partially mediated by psychological stress. As for physical aggression, the authors find that it also exerts influence through other channels such as abdominal injuries or changes in nociception. Graham-Berman and Seng (2005) found similar results: In a sample of 160 children between 4 and 6, those who had presented gastrointestinal complications a year prior to the survey were four times more likely to have experienced post-traumatic stress caused by exposure to violence. 
In the context of developing countries, Ribero and Sánchez (2004) found that in Bogotá, Barranquilla and Barrancabermeja, children who were victims of severe domestic violence suffered from more health problems such as fever or acute diarrhoeal diseases, with effect in each illness for children who experienced severe abuse. Also, Gaxiola and Frias (2005) in Mexico found that violence against women weakens children’s immune systems, causing illnesses such as diarrhea, colds and bronchitis.
Finally, Campbell and Lewandowsi (1997) conducted a systematic review, finding that children who experienced violence were more likely to suffer from illnesses such as vomiting and diarrhea, where preschoolers were particularly more vulnerable. 
Domestic violence against women and children and acute respiratory illnesses

Few studies have linked domestic violence to respiratory illnesses among children. Ribero and Sánchez (2004) found that in Colombia the last-born children in a family that registers household violence, experience more respiratory problems than those who come form similar households with no violence, calculating a 0.02 (p<0.05) effect of violence in cases of mild child abuse and a 0.03 (p<0.01) effect in cases of severe abuse.
Silverman et al. (2009), in turn, conducted a study in Bangladesh that aimed to analyze the relation between domestic violence and respiratory problems in children under 5, finding that children of women who suffered from domestic violence were more prone to suffer from acute respiratory illnesses. This association is explained not only by the immunosuppression in children who suffered from violence; their vulnerability due to being abused themselves and the lack of medical programs and medical aids are also factors. 
Moreover, Graham-Bermann and Seng (2005) conducted a study in the United States and shows that children with asthma were four times more likely to have experienced post-traumatic stress due to their exposure to violence. 
Children witnessing violence against women and child health 

Research on children who witness domestic violence in general is much less extensive than research on children who are the direct victims of physical abuse (Fantuzzo et al., 1997) and have been focused on the relationship between children witnesses to domestic violence and a wide range of psychological, emotional, behavioral, social and academic problems (Margolin and Gordis, 2000; Kolbo et al., 1996). If we also take into account studies related to children witnessing maternal domestic violence and its effects on the presence of malnutrition among children they are not abundant too. 
In the context of developing countries such as India, Ackerson and Subramanian (2008) found that witnessing violence stresses children, reducing their defenses and affecting their immune system, thus lowering their nutritional status and making them more prone to diseases. Moreover, in a meta-analytic review conducted by Kitzmann et al. (2003) about children exposed to parental violence the authors found that children witnessing maternal domestic violence are more likely to experience psychological stress.  According to different studies, psychological stress causes oxidative stress that is also associated or a risk factor for the presence of underweight (Epel et al., 2004; Hapuarachchi et al., 2003; Sivonová et al., 2004). 
Study objectives

This study seeks to measure the impact of violence against women and children on indicators of child nutrition (malnutrition) and morbidity (diarrhea and acute respiratory infections) and also the effects of witnessing physical violence toward the mother on children’s health (malnutrition and morbidity).
Methodology
Data

This study used the database of the 2013 National Demographic and Family Health Survey (ENDES in Spanish) which is a representative sample collected by the Instituto Nacional de Estadística e Informática (INEI) since 1986. The survey has inference at national, regional, urban/rural areas and Lima metropolitan level. It collects information on women between 15 and 49 in their childbearing years related to fertility, family planning, infant mortality, maternal and child health, nutrition, sexually transmitted infections, violence against women and violence against children. For the Domestic Violence Module only one woman per house was selected and she should be reassure about the confidentiality of the information and receive emotional support from field staff. The module needs absolute privacy, if any other adult comes into the room while the module is being implemented, the interviewer must change the subject and-if necessary- stop the interview. Regarding domestic violence against children, unlike previous years, the 2013 ENDES for the first time registers the different forms of punishment used by parents with their children between 1 and 5 years individually, as opposed to a more generalized view of disciplinary practices that parents use on all their children inside the house. Table 1 indicates the number of children per residence area that are part of the present study.	Comment by Autor: Cuánto casos? Cantidad de participantes?	Comment by Autor: Revisar Estilo APA
Table 1. Number of children per residence area according to the simple type, 2013

	
	Total sample
	Study sample1/

	Urban
	3,921
(56%)
	2,435
(56%)

	Rural
	3,141
(44%)
	1,896
(44%)

	Total
	7,062
(100%)
	4,331
(100%)


Note. 1/ If more than one child was surveyed in a household, only one of them was randomly selected.
Source: National Demographic and Family Health Surveys (ENDES), 2013.
Prepared by the authors.

Study variables

The study variable are be divided in three groups: Dependent variables, independent variables and control variables. The dependent variables related with child health are:
· Malnutrition: Variable that takes the value of zero if the child does not suffer from malnutrition, one if he or she is at risk (<-1 DE) and two if he or she is chronically malnourished (<-2 DE). 
· Diarrhea: Dichotomous variable that takes the value of one if the child had diarrhea in the last two weeks, and zero otherwise. 
· Acute Respiratory Infections (ARI): Dichotomous variable that takes the value of one if the child presented a cough accompanied by shallow, rapid breathing in the last two weeks, and a value of zero indicates otherwise. 

The independent variables related with domestic violence are:
· Violence against children: Based in the parent-child conflict tactics scales of Strauss (Straus et al., 1998). We constructed a dichotomous variable that takes the value of one if parents use physical and/or psychological punishments against children, and a value of zero otherwise. The variables for physical and psychological violence against children were constructed as follows:
a. Physical violence against children: Variable measured taking into account one or more types of child punishment: i) Spankings, ii) Blows or physical punishments, iii) Pouring water on the child and took  the value of one if the child had received any of the aforementioned punishments, and zero otherwise. This variable was in turn differentiated according to who delivered the punishment (mother, father, or both). 
b. Psychological violence against children: Variable measured through various types of punishments in which parents checked one or more forms of punishment and took the value of one if any of the following events had occurred: i) Food deprivation, ii) Confinement, iii) The parent ignored the child, iv) The child was left outside the house, v) The parent removed the child’s clothes. In case none of these events had occurred, the variable took the value of zero. This variable was in turn differentiated according to who delivered the punishment (mother, father, or both). 
· Witness to violence: dichotomous variable that takes the value of one if the child was present when the father/partner performed any of the following forms of abuse on the mother, and zero otherwise: i) Pushes, ii) Slaps, iii) Hits with his fists, iv) Kicks, v) Strangling attempts, vi) Attacks with a knife, vii) Threats with a knife.
· Violence against the mother:  One set of dichotomous variables describe women’s experience of intimate partner violence in their current relationship. These variables take the value of one if the mother has suffered from physical, psychological and/or sexual abuse, and zero otherwise. This indicator is similar to the one constructed by for Hiddin, Kishor and Ansara (2008) who used the DSH survey to measure women’s violence in ten countries[endnoteRef:2]. The variables for physical, psychological and sexual violence were constructed as follows. [2: . Bangladesh, Bolivia, Dominican Republic, Haiti, Kenya, Malawi, Moldova, Rwanda, Zambia and Zimbabwe] 

a. Physical violence against the mother: Dichotomous variable that takes the value of one when the mother had experienced some form of physical abuse in which the husband: i) Pushed her, ii) Beat her, iii) Hits with his fists, iv) Kicks, v) Strangling attempts, vi) Attacks with a knife, gun, or any other weapon, vii) threats with a knife, gun, or any other weapon, and zero otherwise.
b. Psychological violence against the mother: Dichotomous variable that takes the value of one when the mother had experienced any kind of psychological abuse in which the husband: i) Humiliated her in front of others, ii) Threatened to hurt someone close to her, iii) Threatened to leave the house, take away her children, or deprive them from economic support, and zero otherwise.
c. Sexual violence against the mother: Dichotomous variable that took the value of one when the mother had experienced any type of sexual mistreatment (husband forced her to perform sexual acts or have intercourse against her wishes) and otherwise, the variable took the value of zero.
· Mother’s attitude toward child punishment: Dichotomous variable that takes the value of one if the mother considers physical punishment on children as part of the education they should receive, and zero if she thinks otherwise.
· Mother’s experience of physical violence: Dichotomous variable that takes the value of one if the mother underwent some form of physical punishment or abuse by her parents when she was a child, such as spankings, beatings, burning and water submersion and zero otherwise.  
· Justification of the use of violence against women: Sum of five questions regarding the justification of a husband hitting if women: i) Leaves the house without saying where is going; ii) Neglects the children; iii) Talks back; iv) Doesn’t want to have sex and; v) Burns the food.
Finally, the control variables used in all the models are: Age, sex of children, mother’s education level, mother´s occupational status, household head is the mother, family structure, number of household members, number of sons and daughters living in the household, wealth index[endnoteRef:3], age difference between the mother and her husband/partner, natural regions and administrative regions. [3: . Continuous variable in the DHS dataset that was built using principal component analysis of background variables gathered in the household survey. This index comprises the following variables: household’s ownership of assets (i.e.: television), materials used for housing construction (i.e.: floor material), and household amenities (i.e.: electricity). The index is a factor score that places individual households on a same scale of relative wealth and is standardized with a mean of zero and a standard deviation of one. For additional details, see Rutstein et al. (2004).] 

Statistical models
Logistic Regression Model: To estimate the probability that a child suffers from chronic malnutrition, diarrhea or acute respiratory tract infections, a nonlinear logit regression model was used (binary and ordinal models). Nonlinear models, like their linear counterparts, make it possible to identify which variables (individual, familiar, or contextual) are linked to the probability that the analyzed event occurs.
Structural Equation Modeling: The robustness of the results obtained from the logistic regression models was verified using systems of simultaneous equations, for they take into account the endogeneity that will result from using domestic violence (against women and children) as predictor variables in our child health models. This type of modeling allows us to take into account that predictor variables such as physical violence against children in the child health model may not be exogenous, but may rather depend on several characteristics of the child, home or responding mother, thereby allowing a more accurate measurement of the effects each variable may have. Moreover, this type of modeling enables us to correlate the errors of different equations within the system, making it easier to control for the possible correlation of unobservable factors between one equation and another.  
It should be noted that for this study, the structural equations system lacks a latent variable model; however, a simultaneous equation modeling is conducted, given that more than one independent variable is endogenous (eg.: Violence against children) and may be related to some of the other variables that are taken as independent when modeling child health (eg.: Violence against women). Unobservable factors (residuals) were correlated among the proposed system’s equations.   
Results

Table 2 provides an overview regarding the prevalence of child malnutrition and morbidity in the study sample, differentiated by ages. It can be seen that 19% of 1-year-old children are malnourished, compared to 14% of the total sample. Similarly, the percentage of children who are at risk of malnutrition is higher among smaller children (39% for one-year-olds). A negative correlation can also be seen regarding morbidity and age, meaning that younger children presented a higher prevalence of diarhea or respiratory infections for the two weeks prior to the survey. Furthermore, the prevalence of chronic malnutrition, respiratory infections and diarrhea lies below the national average for 2013 as reported in the latest ENDES, in which they presented values of 18%, 13% and 14%, respectively.  However, this difference may be due in part to the fact that the sample was confined to women of childbearing age who were once part of the ENDES domestic violence module. 
Table 2. Prevalence of malnutrition, diarrhea and acute respiratory tract infections in children by ages (standard deviation)
	 
	Child Malnutrition          
	Acute Respiratory Tract  Infection (ARTI)
	Diarrhea

	
	At risk
(< -1 HAZ)
	Chronic
(< -2 HAZ)
	
	

	1 year old
	39.3
	19.3
	15.7
	18.1

	
	(48.9)
	(39.5)
	(36.4)
	(38.5)

	2 years old
	28.1
	10.0
	12.9
	12.5

	
	(50.0)
	(30.0)
	(33.5)
	(33.0)

	3 years old
	25.2
	13.7
	12.2
	9.1

	
	(43.4)
	(34.4)
	(32.8)
	(28.7)

	4 years old
	27.9
	14.4
	10.5
	5.6

	 
	(44.9)
	(35.1)
	(30.7)
	(22.9)

	Total
	30.0
	14.3
	12.8
	11.2

	 
	(45.8)
	(35.0)
	(33.4)
	(31.5)



















Source: ENDES 2013
Prepared by the authors

As for the prevalence of child abuse among children under 5, Table 3 shows that older children are more likely to suffer from physical and psychological violence by their parents. 3% of parents use psychological punishment on their children and 30% use physical punishments, the latter being close to the 32% of mothers who reported using physical punishments (beatings) on their children. Moreover, it can be seen that 13% of children have witnessed episodes of violence by the mother’s husband or partner, a percentage that escalates as children’s age increases.


Table 3. Prevalence of child abuse by ages (standard deviation)

	 
	Violence by both parents
	Witnessed violence against the mother

	
	Physical
	Psychological
	Physical and/or psychological 
	

	1 year old
	19.1
	2.3
	21.2
	11.1

	
	(39.4)
	(15.1)
	(40.9)
	(31.5)

	2 years old
	31.2
	4.6
	35.3
	11.7

	
	(46.4)
	(21.0)
	(47.8)
	(32.2)

	3 years old
	32.9
	1.9
	34.3
	12.9

	
	(47.0)
	(13.7)
	(47.5)
	(33.5)

	4 years old
	36.5
	2.2
	38.5
	16.1

	 
	(48.2)
	(14.7)
	(48.7)
	(36.8)

	Total
	30.1
	2.8
	32.4
	13.0

	 
	(45.9)
	(16.4)
	(46.8)
	(33.6)



















Source: ENDES 2013
Prepared by the authors

Table 4 provides an overview of the prevalence of child malnutrition and morbidity according to each of the domestic violence variables used. It can be seen that violence against the child or mother does not appear to be associated with malnutrition, whose prevalence is higher in homes where violence against the child or mother is not present. On the other hand, when it comes to the prevalence of illnesses in the different types of domestic violence, there is a higher prevalence of diarrhea or acute respiratory tract infections among children who suffer from physical and/or psychological violence by their parents, children who witness violence against their mothers, and children whose mothers are abused by their partner. 


Table 4. Incidence of malnutrition, diarrhea and acute respiratory tract infections in presence or absence of domestic violence (standard deviation)
	 
	 
	Malnutrition
	Morbidity

	
	
	At risk 
(< -1 HAZ)
	Chronic           (< -2 HAZ)
	Diarrhea
	ARTI

	Psychological violence
	
	

	
	No
	30.4
	14.5
	11.3
	12.6

	
	
	(46.0)
	(35.2)
	(31.6)
	(33.1)

	
	Yes
	17.0
	9.7
	7.7
	20.6

	 
	 
	(37.7)
	(29.8)
	(26.8)
	(40.7)

	Physical violence
	
	
	
	

	
	No
	29.7
	14.6
	10.6
	12.4

	
	
	(45.7)
	(35.3)
	(30.8)
	(33.0)

	
	Yes
	30.7
	13.8
	12.4
	13.6

	 
	 
	(46.1)
	(34.5)
	(33.0)
	(34.3)

	Psychological and/or physical violence
	

	
	No
	30.2
	14.7
	10.7
	12.2

	
	
	(45.9)
	(35.4)
	(30.9)
	(32.7)

	
	Yes
	29.7
	13.5
	12.2
	14.0

	 
	 
	(45.7)
	(34.2)
	(32.7)
	(34.8)

	Witnessed violence against the mother
	

	
	No
	29.9
	14.7
	10.8
	12.2

	
	
	(45.8)
	(35.4)
	(31.0)
	(32.7)

	
	Yes
	30.8
	11.9
	13.7
	16.7

	 
	 
	(46.2)
	(32.5)
	(34.4)
	(37.4)

	Domestic violence against the mother
	

	
	No
	30.2
	15.1
	10.2
	10.6

	
	
	(45.9)
	(35.8)
	(30.2)
	(30.8)

	
	Yes
	29.7
	13.1
	12.8
	16.3

	 
	 
	(45.7)
	(33.8)
	(33.4)
	(37.0)






































Source: ENDES 2013 
Prepared by the authors

Table 5 shows descriptive correlations between the different variables for child health (malnutrition and morbidity) and domestic violence. As was seen in previous tables, without introducing control variables the  correlation between domestic violence (against child or mother) and child malnutrition is negative and significant; in other words, there is a higher incidence of malnutrition in homes where children don’t suffer from violence by their parents or where the mothers don’t suffer from violence or abuse by their partners. On the other hand, the variables for violence against women and for witnessing violence against the mother have a statistically significant positive correlation with the variables for child morbidity (respiratory infections and diarrhea). 

Table 5. Correlations between variables for child health and abuse and violence against women

	 
	1
	2
	3
	4
	5
	   6       7      
	      8
	

	1. Chronic malnutrition1
	1.00
	
	
	
	
	
	
	

	2. Acute Respiratory Infection (ARI) 
	0.03
	1.00
	
	
	
	
	
	

	3. Diarrhea
	0.03
	0.10
	1.00
	
	
	
	
	

	4. Physical violence by both parents  
	0.00
	0.02
	0.03
	1.00
	
	
	
	

	5. Psychological violence by both parents 
	-0.05
	0.04
	-0.02
	-0.06
	1.00
	
	
	

	6. Physical/psychological violence by both parents 
	-0.04
	0.03
	0.02
	0.95
	0.24
	1.00
	
	

	7. Child witnessed violence against the mother 
	-0.02
	0.05
	0.03
	0.10
	0.07
	0.12
	1.00
	

	8. Mother suffered from domestic violence 
	-0.03
	0.08
	0.04
	0.12
	0.02
	0.12
	0.49
	1.00


Note. Correlations marked in bold are statistically significant at 5%.  
1/ 0: Not malnourished, 1: At risk, 2: Chronic.
Source: ENDES 2013
Prepared by the authors

Table 6 provides an overview on the net effects that violence against child and mother have on malnutrition, diarrhea, and ARTI in children under 5. For child malnutrition, the negative effects of violence against children are no longer significant once the children and family characteristics are controlled for. In other words, the effect that was previously seen was actually caused by variables other than violence. As for the models for diarrhea, only the variable indicating violence against the mother remains statistically significant once the children and family characteristics are controlled for. Likewise, in the case of ARTI, the variable for violence against the mother is statistically significant in the different models. It can thus be observed that the presence of violence against the mother is an important risk factor for child morbidity, while it seems to have no impact on child malnutrition.



Table 6. Relation between child abuse and health (logit coefficients and odds ratios, N=4,331)
	 
	Malnutrition
	Diarrhea
	ARTI

	 
	Β
	OR
	β
	OR
	Β
	OR

	The mother suffered from violence by her partner 
	-0.14
	0.87
	0.25+
	1.29
	    0.51**
	1.66

	
	(0.10)
	 
	(0.14)
	 
	(0.15)
	 

	The child witnessed the violence against the mother
	0.20
	1.22
	0.16
	1.17
	0.02
	1.02

	
	(0.15)
	 
	(0.22)
	 
	(0.21)
	 

	Both parents use psychological punishment on the child 
	-0.29
	0.75
	-0.37
	0.69
	0.60
	1.82

	
	(0.38)
	 
	(0.60)
	 
	(0.38)
	 

	Pseudo R-squared
	0.15
	0.07
	0.04

	 
	Malnutrition
	Diarrhea
	ARTI

	 
	Β
	OR
	Β
	OR
	Β
	OR

	The mother suffered from violence by her partner
	-0.13
	0.88
	0.24
	1.27
	    0.50***
	1.65

	
	(0.10)
	 
	(0.15)
	 
	(0.15)
	 

	The child witnessed the violence against the mother
	0.20
	1.22
	0.13
	1.14
	0.04
	1.04

	
	(0.15)
	 
	(0.22)
	 
	(0.22)
	 

	Both parents use physical punishment on the child 
	-0.09
	0.91
	0.25+
	1.28
	0.04
	1.04

	
	(0.10)
	 
	(0.14)
	 
	(0.14)
	 

	Pseudo R-squared
	0.15
	0.07
	0.04

	 
	Malnutrition
	Diarrhea
	ARTI

	 
	Β
	OR
	Β
	OR
	Β
	OR

	The mother suffered from violence by her partner
	-0.13
	0.88
	0.24+
	1.27
	0.49***
	1.64

	
	(0.10)
	 
	(0.14)
	 
	(0.15)
	 

	The child witnessed the violence against the mother
	0.20
	1.22
	0.13
	1.13
	0.03
	1.03

	
	(0.15)
	 
	(0.22)
	 
	(0.20)
	 

	Both parents use physical and/or psychological punishment on the child 
	-0.10
	0.90
	0.22
	1.25
	0.10
	1.11

	
	(0.09)
	 
	(0.14)
	 
	(0.14)
	 

	Pseudo R-squared
	0.15
	0.07
	0.04


Note: All models include the following control variables: Child age, sex, birth order, wealth index, mother’s years of schooling, mother works, mother as head of the household, number of household members, mother’s age, mother’s native tongue, lives in a rural area, lives in the mountains, lives in the jungle, and fixed region effects.
Cluster-adjusted standard errors in parenthesis
*** p<0.001, ** p<0.01, * p<0.05, + p<0.10

Another aspect to be considered is the endogeneity in the previously estimated models, caused by the fact that child violence variables re associated with the different control variables used in the models for child health variables. The models were therefore calculated separately, yet using child violence variables as dependent. Table 7 shows how only in the models where physical violence and physical and/or psychological violence against children are taken as dependent variables does violence against the mother have a significant positive effect. Meanwhile, all models present a positive and significant effect caused by children witnessing violence against the mother, meaning that in homes where children witness the partner’s abuse on the mother, these children will be more likely to suffer from physical and/or psychological violence.
Table 7. Relation between violence against the mother and witnessing violence against the mother, and violence against the child (logit coefficients and odds ratios, N=4,331)

	 
	Physical 
violence
	Psychological violence
	Physical and/or psychological violence

	 
	Β
	OR
	β
	OR
	Β
	OR

	Mother suffered from domestic violence
	0.28*
	1.32
	-0.27
	0.76
	0.23*
	1.26

	
	(0.12)
	 
	(0.38)
	 
	(0.11)
	 

	The child witnessed violence against the mother 
	0.34*
	1.40
	0.94*
	2.56
	0.44*
	1.55

	
	(0.17)
	 
	(0.44)
	 
	(0.17)
	 

	Pseudo R-squared
	0.09
	0.11
	0.09


Note: All the models include the following control variables: Child age, sex, birth order, wealth index, mother’s years of schooling, mother works, mother as head of the household, number of household members, mother’s age, mother’s native tongue, lives in a rural area, lives in the mountains, lives in the jungle, and fixed region effects
Cluster-adjusted standard errors in parenthesis
*** p<0.001, ** p<0.01, * p<0.05, + p<0.10

It can thus be seen that violence against the mother is associated with violence against the child and may determine its effect on child health variables (malnutrition and morbidity). Because of this, the structural equations models are calculated so that they may take into consideration the endogeneity of child violence variables (physical and/or psychological), considering them endogenous within the model. Figures 1, 2 and 3 present the different structural equations models calculated for child malnutrition, diarrhea and acute respiratory tract infections, respectively.  
When it comes to the models for child malnutrition, they present the same results as for the ordered logit regression models. This means that violence against children (physical and/or psychological), witessing violence against the mother, or the presence of violence against the mother by the partner have no statistically significant effects over a child being chronically malnourished or at risk for malnutrition. 
As for diarrhea, all models show that violence against the mother has direct impact on the child’s episodes of diarrhea. Regarding the variables for violence against children, it can be seen that just suffering from physical violence by the parents has a statistically significant positive effect on the presence of diarrhea. In the case of witnessing violence, none of the models present a direct effect on the presence of diarrhea; however, this variable has a statistically significant positive effect on physical and/or psychological child abuse.
Finally, in the case of ARI, it can be seen that violence against the mother by her partner is the only variable that exerts a direct effect, while witnessing violence against the mother or the child’s suffering of physical and/or psychological violence by the parents have no influence on his or her probability of suffering from ARI. Lastly, just like with diarrhea, witnessing violence against the mother increases the probability that a child suffer from physical and/or psychological violence. This serves to highlight the relevance this variable has as a risk factor for violence against children within the home. Moreover, the probability of a child suffering from physical and/or psychological violence is higher in homes where the mother suffers or has suffered from violence by her partner.







Figure 1. Relation between violence against children and child malnutrition (simultaneous equations system, standardized coefficients)

[image: ]

Note: The models for child malnutrition and child abuse include the following control variables: Child age, sex, birth order, wealth index, mother’s years of schooling, mother works, mother as head of the household, number of household members, mother’s age, mother’s native tongue, lives in a rural area, lives in the mountains, and lives in the jungle. The models for child abuse also include as control variables if the mother was punished as a child, and if she considers physical punishment against children as necessary for their education. The model for violence against the mother included the following control variables: Positive attitudes toward the use of violence against women, mother was punished as a child, mother’s years of schooling, mother works, mother as head of the household, number of household members, mother’s age, mother’s native tongue, number of sons and daughters living in the house, age difference between the mother and her husband/partner, lives in a rural area, lives in the mountains and lives in the jungle. 
*** p<0.001, ** p<0.01, * p<0.05, + p<0.10




Figure 2. Relation between violence against children and diarrhea (simultaneous equations, standardized coefficients)
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Note: The models for child abuse and diarrhea include the following control variables: Child age, sex, birth order, wealth index, mother’s years of schooling, mother works, mother as head of the household, number of household members, mother’s age, mother’s native tongue, lives in a rural area, lives in the mountains, and lives in the jungle. The models for child abuse also include as control variables if the mother was punished as a child, and if she considers physical punishment against children as necessary for their education. The model for violence against the mother included the following control variables: Positive attitudes toward the use of violence against women, mother was punished as a child, mother’s years of schooling, mother works, mother as head of the household, number of household members, mother’s age, mother’s native tongue, number of sons and daughters living in the house, age difference between the mother and her husband/partner, lives in a rural area, lives in the mountains and lives in the jungle. 
*** p<0.001, ** p<0.01, * p<0.05, + p<0.10



Figure 3. Relation between violence against children and acute respiratory tract infections (simultaneous equations, standardized coefficients)
[image: ]
Note: The models for child abuse and acute respiratory tract infections include the following control variables: Child age, sex, birth order, wealth index, mother’s years of schooling, mother works, mother as head of the household, number of household members, mother’s age, mother’s native tongue, lives in a rural area, lives in the mountains, and lives in the jungle. The models for child abuse also include as control variables if the mother was punished as a child, and if she considers physical punishment against children as necessary for their education. The model for violence against the mother included the following control variables: Positive attitudes toward the use of violence against women, mother was punished as a child, mother’s years of schooling, mother works, mother as head of the household, number of household members, mother’s age, mother’s native tongue, number of sons and daughters living in the house, age difference between the mother and her husband/partner, lives in a rural area, lives in the mountains and lives in the jungle. 
*** p<0.001, ** p<0.01, * p<0.05, + p<0.10




Conclusions
We found that, in this sample, domestic violence (against women and against children) is not associated with child malnutrition. This may be due to the fact that child malnutrition is more complex and depends on the accumulation of various factors. Additionally, the effects of domestic violence are explored in a stage at which a child’s nutritional status (height-for-age) is not yet determined and may still be altered.
Furthermore, violence against women is manifested as an important risk factor not only for the presence of violence against children, as other local studies have found (Benavides and León 2013; Benavides et. al 2011), but also as a risk factor for child health, particularly for diarrhea and acute respiratory tract infections. The different analysis showed that violence against woman (Child´s mother) has a direct and statistically significant effect on child morbidity. Consequently, children will be more likely to suffer from diarrhea or acute respiratory tract infections within households where the mother or main caregiver suffer from any type of violence by their husband or partner. This could be because the stress of living in a violent environment lowers children’s defenses, or because violence against the mother causes her to neglect caring for her children due to the stress it generates in her, especially since the mother is usually the prime caretaker. Similar results were found in previous studies in Peru (Agüero, 2013; León et al., 2011).
Finally, violence against children (physical or psychological) seems to have no effect on child health, except in the case of diarrhea, which is more likely to occur among children who suffer from physical violence by their parents, and which at the same time mediates the indirect effects of violence against the mother and of witnessing said violence. 
Lastly, this study enriches the scarce local and international literature around the negative consequences of domestic violence on child health outcomes such as child malnutrition and morbidity. Thus, these findings provide the basis for additional studies that could further explore this phenomenon using national representative survey in different contexts than Peru as well as specialized surveys in a sample covering a broader age.  
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