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Conflict, Parenting, and Early Childhood Mental Health in

Conflict-Affected settings: Evidence from Colombia.

Juliana Sánchez-Ariza † Jorge Cuartas § Andrés Moya ∔

Abstract

We examine the effect of the exposure (or reduction in the exposure) to conflict-
related violence on parental mental health, caregivers’ parenting stress and respon-
sive caregiving, and early childhood mental health. We use data collected from
the impact evaluation of a psychosocial group intervention in Tumaco, Colombia,
a community chronically affected by the armed conflict. Using an Instrumental
Variables approach, we use the program’s randomization into cohorts and staggered
design of the data collection to exploit a natural experiment in which the armed
groups in the municipality agreed to a Truce and municipal violence rates dropped
between data collections.

We find that the exposure to recent conflict-related violence had negative ef-
fects across the four main dimensions: increased parental mental health prob-
lems in 0.68 sd (SE=0.342 ; q-value=0.074), increased parenting stress in 0.76 sd
(SE=0.389 ; q-value=0.074), reduced responsive caregiving in -1.023 sd (SE=0.434 ;
q-value=0.074) and increased child mental health problems in 0.556 sd (SE=0.343 ;
q-value=0.074). By providing causal evidence on the direct effect of conflict-related
violence on parenting outcomes, we conduct an exploratory mediation analysis to
assess whether parental mental health, parenting stress and responsive caregiving
behaviors may partially account for the association between violence and child men-
tal health. Yet, correlational links between violence and parental mental health and
parenting behavior outcomes as mediators suggest important associations for un-
derstanding children’s mental health vulnerability in conflict settings.

Keywords: Early childhood mental health, parental mental health, violence,
parenting, conflict, early childhood development, responsive caregiving.
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Conflicto, Crianza y Salud Mental Infantil en contextos de

Conflicto: Evidencia para Colombia.

Juliana Sánchez-Ariza † Jorge Cuartas § Andrés Moya ∔

Abstract

Este art́ıculo estudia el efecto de la exposición a violencia asociada al conflicto so-
bre la salud mental parental, el estrés parental, el cuidado receptivo y la salud mental
infantil. Para esto se usan datos recolectados en la Evaluación de Impacto de una in-
tervención psicosocial en Tumaco, Colombia, una comunidad afectada crónicamente
por el conflicto armado. Utilizando una metodoloǵıa de Variable Instrumental, se
usa la aleatorización en cohortes y el diseño escalonado de la recolección de los datos
para explotar un experimento natural en el que los grupos armados en el municipio
acordaron una Tregua, y en consecuencia, la tasa de violencia municipal se redujo
en medio de las recolecciones de datos.

Los resultados muestran que la exposición reciente a violencia asociada al con-
flicto empeora la salud mental parental en 0.68 sd (SE=0.342 ; q-value=0.074),
incrementa el estrés parental en 0.76 sd (SE=0.389 ; q-value=0.074), empeora el
ı́ndice de cuidado receptivo en -1.023 sd (SE=0.434 ; q-value=0.074) y empeora la
salud mental infantil en 0.556 sd (SE=0.343 ; q-value=0.074). Al proveer evidencia
causal del efecto de violencia asociada al conflicto sobre variables parentales, se re-
aliza un análisis de mediación exploratorio para analizar si la salud mental parental,
el estrés parental y comportamientos de cuidado receptivo podŕıan dar cuenta (par-
cialmente) de la asociación entre violencia y salud mental infantil. Aunque solo
correlacionales, estas asociaciones entre la violencia y variables parentales como
“mediadores” sugieren importantes relaciones para entender la vulnerabilidad de la
salud mental infantil en contextos de conflicto.

Palabras clave: Salud mental infantil, salud mental parental, violencia, cri-
anza, conflicto, cuidado receptivo, desarrollo infantil temprano.
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1 Introduction

One out of six children, four hundred fifty-two million worldwide, lived in a conflict

zone in 2020 (Fylkesnes et al., 2021). Children affected by conflict face increased hardships

in their first years, which may put additional setbacks to their development. The literature

has found evidence on how early adversities can lead to physiological changes in the

brain (Center on the Developing Child, 2018) and, consequently, can disrupt key learning

processes associated with developmental delays and increased risks of psychopathology

(Sheridan and McLaughlin, 2014; McLaughlin et al., 2012; Hanson et al., 2015; Sheridan

et al., 2018). There is evidence on how a prolonged and excessive exposure to adversities

and acute stressors leads to constant activation of the stress response systems in the

body, known as Toxic Stress (Center on the Developing Child, 2018). The accumulation

of Toxic Stress and exposure to adversities during early childhood might lead to harmful

effects on early childhood development, which has long-lasting impacts on human capital

accumulation and consequently put at risk their life trajectories (Adhvaryu et al., 2019;

Currie and Stabile, 2006; Heckman et al., 2006).

Despite the threat of early adversities on young children, evidence has found that nur-

turing care is essential in protecting children in such vulnerable environments. Nurturing

care is defined as a “stable environment that is sensitive to children’s health and nutritional

needs, with protection from threats, opportunities for early learning, and interactions that

are responsive, emotionally supportive, and developmentally stimulating.”(Britto et al.,

2017). This concept highlights caregivers’ capabilities to soothe the negative effects of

stress and adversity on children and, consequently, the crucial role they play in chil-

dren’s development in a fragile context. But, what happens when caregivers are unable

to provide nurturing caregiving to their children? The absence of nurturing care coupled

with Toxic Stress , puts an increasing threat to children’s mental health, which may have

detrimental consequences on human capital accumulation and derail life trajectories and

outcomes (Betancourt and Khan, 2008).
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In this study, we assess the effects of the exposure (or reduction in the exposure) to

conflict-related violence on parental mental health, caregivers’ parenting stress and re-

sponsive caregiving, and early childhood mental health. This question is motivated by

evidence on how parental mental health is one possible mechanism through which exposure

to violence negatively affects a child’s mental health. Exposure to stressful situations such

as violence has neurobiological effects that include elevated cortisol levels and changes in

stress responsiveness (Archer, 2017), thus resulting in poorer mental health along with

changes in individuals’ cognitive function, preferences, and beliefs (Ridley et al., 2020).

While the cognitive burden may affect parents’ economic decision-making, it may also

hinder parents’ capability to provide nurturing care to their children, i.e., a protective

environment-sensitive and responsive to children’s needs. Caregivers’ poor mental health

might increase their caregiving costs and, hence, their investment and engagement during

early childhood (Patel et al., 2004; Rahman et al., 2008). Parents’ reduced caregiving

capabilities fail to soothe the effect of adversity on children and put additional burdens

on children’s mental health. We build on Bronfenbrenner’s bioecological system theory

(Bronfenbrenner et al., 1998) to analyze the role of caregivers’ mental health and their

responsive caregiving on their children’s mental well-being. Therefore, we provide a con-

ceptual framework in Section 2.

The Nurturing Care Framework states the importance of nurturing care in playing

an essential role in protecting children from the negative effects of stress and adverse

situations (Britto et al., 2017). Poor mental health may hinder caregivers’ capability to

engage with their children (Cuartas et al., 2018), it might also make them fail at buffering

the effect of acute stressors of the environment on their children’s mental health (Born-

stein and Putnick, 2012). In particular, the cognitive burden of mental health problems

may increase parenting stress and affect caregivers’ responsive caregiving, defined as their

ability to pick up on a child’s needs or cues plus being able to provide a sensitive response

to them (Britto et al., 2017), which is highly related to children’s stress response sys-
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tem (Gunnar and Quevedo, 2007) and their socio-emotional development (Sroufe et al.,

2009). This sheds light on the need to acknowledge caregivers’ mental health vulnerabil-

ity when understanding how conflict-related violence affects children’s mental health, and

even more, to highlight it as a route to protect and foster children’s mental health. For

instance, most early childhood interventions in low-and-middle-income countries focus on

parenting practices by teaching the importance of providing responsive caregiving and

stimulation to enhance development (Jeong et al., 2018; Prado et al., 2019; Kumar et al.,

2022) but fail to address whether caregivers are emotionally capable of managing the

resources. Consequently, given the high prevalence of mental health problems in conflict

settings (Bogic et al., 2015), the transfer of information to caregivers in early childhood

interventions may fall short of helping children due to caregivers’ reduced emotional ca-

pabilities to use the resources.

There is little evidence on the effects of conflict-related violence on the mental health

of young children living in conflict settings, mainly due to the complexity of collecting

data in such fragile scenarios. This has also challenged understanding the mechanisms

driving the effects of conflict-related violence on early childhood mental health. Even the

sparse evidence has left aside the role of caregiver’s mental health being affected at the

same time in these populations. And thus, the importance of how the lack of mental well-

being can also hinder parents’ capabilities to help soothe their children´s internalizing

behaviors in response to traumatic events (Cummings and Davies, 1994).

To analyze the effects of conflict-related violence we use the data from the impact

evaluation of Semillas de Apego, a group-based psychosocial support program for primary

caregivers of young children, aged between 0 and 5 years, in communities affected by

violence and forced displacement in Tumaco, Colombia (Moya, 2018a). Tumaco’s chronic

and ongoing exposure to conflict-related violence and the high levels of informality and

poverty set an interesting scenario to study how parental mental health affects early

childhood mental health in conflict settings. We show in Section 3 that Tumaco is a par-
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ticularly fragile population with high levels of victimization and ongoing violence. Thus,

by studying its violence dynamics, we contribute to the existing literature by providing

observational and quasi-experimental evidence on how parental mental health and par-

enting behaviors drive the relationships between violence and childhood mental health in

conflict settings.

As we describe in detail in Section 3, the impact evaluation collected data on victimiza-

tion, parent mental health, parenting behaviors, child mental health, and socioeconomic

information of 1317 caregivers and their children. Specifically, we use the data on specific

features of exposure to conflict-related violence in two different periods. We use the data

from the baseline(BL) and the first follow-up(F1) assessments to analyze the links be-

tween long-term exposure and exposure to recent peaks of conflict-related violence with

the outcomes of interest.

In this study, we start with an observational analysis where we explore the severity

of the exposure to conflict-related violence within the ten years before BL assessment on

outcomes in BL. We also explore how the exposure to recent peaks of conflict-related

violence relates to outcomes in F1, which allows us to control for observed characteristics

that likely determined the exposure to violence. We acknowledge a simple observational

analysis might be biased because civilian victimization dynamics can be endogenous due

to omitted variables and colliders that bias its estimation. Nevertheless, although only

descriptive, it provides an overall picture of how vulnerable mental health is in Tumaco.

Second, to push the causal identification, we exploit a Truce between data collection

assessments that led to an exogenous variation in the levels of violence in the municipality.

The Truce created a natural experiment in which two cohorts of individuals were exposed

to higher violence levels while two other cohorts were exposed to lower levels of violence

before the F1 assessment. We use this natural experiment and the random assignment

into cohorts to provide causal evidence on the effects of recent exposure to violence. We

present these analyses in Section 4.

5



After providing (arguably) causal evidence on the direct effect of violence exposure

on these outcomes, we conduct an exploratory mediation analysis in Section 5 to as-

sess whether parental mental health and parenting behaviors may partially account for

the association between violence and child mental health in conflict settings. Litera-

ture exploring the identification methodologies of “mediators”, i.e., intermediate vari-

ables thought to lie in the causal path between exposure variables and outcome variables,

has been growing recently in different disciplines such as psychology, political science,

public health, (MacKinnon et al., 2007; VanderWeele, 2016; Cuartas and McCoy, 2021)

and economics (Imai et al., 2010; Acharya et al., 2016; Celli, 2022). We follow Cuartas

and McCoy (2021); Jeong et al. (2017) and explore a correlational mediation analysis to

unpack such mechanisms. This methodology requires strong assumptions to identify a

mediation causal effect. We make the caveat that this quasi-experimental design cannot

fulfill the identification assumptions to grant the isolation of a causal mediation effect.

Yet, correlational links between violence and parental mental health and parenting be-

havior outcomes as mediators are suggestive and interesting for understanding children’s

mental health vulnerability in conflict settings.

Observational results depict a gradient in which greater severity of exposure to conflict-

related violence is associated with worst parental mental health, higher parenting stress,

and worst early childhood mental health. Consistent with the literature that has found a

high prevalence of mental health problems in conflict settings (Bogic et al., 2015), results

reflect an increased incidence of poor mental health in Tumaco’s population. We also

find causal evidence on how exposure to recent peaks of conflict-related violence hinders

parental mental health, increases parenting stress, and reduces caregiver’s engagement in

stimulation activities, child-parent relationships, and interactions. We discuss these main

findings in Section 4. Finally, these results along with the exploratory mediation analysis

provide suggestive evidence on caregivers’ vulnerability in conflict settings and how their

diminished caregiving capacity fails in buffering the adverse effects of conflict on their

6



children.

The results of this study have important implications for the design of interventions

in similar settings, policy design, and future research. First, we provide evidence on

the direct effects of conflict-related violence on early childhood mental health and, thus,

on the need to provide support to these children. Second, by showing how caregivers’

mental health is affected in fragile settings with ongoing conflict-related violence, and

consequently, their reduced availability to engage in responsive caregiving behaviors, we

highlight caregivers’ diminished capabilities to protect children. Taken together, this

study’s findings speak to the need to take into account parental psychological well-being

when understanding how to address children’s mental health in conflict settings. Specif-

ically, they shed light on the need to support caregivers’ mental health as an additional

route to protect children’s mental health in conflict-related settings. We conclude and

discuss the results in Section 7.

We contribute to the literature by providing evidence on the dynamics of conflict-

related violence in a fragile setting with ongoing community violence and its relationship

with mental health problems. To our knowledge, the study of violence burden’s on mental

health in conflict areas has been mainly focused on the adult population (Bendavid et al.,

2021). Hence, we contribute to closing this literature gap by providing causal evidence on

the effects of conflict-related violence directly on children’s mental health and the possible

mechanisms affecting them indirectly. Furthermore, we also contribute to the literature

behind the theory of change of early childhood interventions focusing on parenting by

highlighting the importance of caregivers’ emotional capabilities to manage the informa-

tion received and help their children. Finally, this article also contributes to the research

agenda of analyzing mechanisms through which adverse experiences in early life impact

children’s mental health and consequently affect their long-term health and development.
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2 Conceptual Framework

We build on Bronfenbrenner’s bioecological system theory to analyze how exposure to

conflict-related violence can indirectly affect early childhood mental health. This model

provides a conceptual framework for understanding how reciprocal relationships play an

essential role in understanding how violence affects children, especially in settings with

chronic exposure to violence and armed conflict (Bronfenbrenner et al., 1998). The bioe-

cological model categorizes factors that have more direct and immediate contact with

children in a Microsystem. This is the closest environment in which children live and thus,

comprises the home, school, and community surroundings of children. The Microsystem

is the direct environment in which children develop and is crucial in either fostering or

hindering children’s development. Parenting behaviors such as parents’ engagement in

early learning activities are the most straightforward examples of these links involving

direct interactions with children. However, as we discuss below parental emotional well-

being is an underlying condition in the interactions between parents and children. Hence,

it should also be understood as part of the Microsystem in which children develop.

There are bioecological determinants of early childhood development that can be un-

derstood from a Dimensional Model of Adversity. This model establishes two dimensions

in which adverse experiences during early childhood can affect children’s development.

These are i.)threat, which involves harm or threat of harm, and deprivation, which con-

sists of the absence of expected environmental inputs (McLaughlin et al., 2021; Jenness

et al., 2021). Communities affected by armed conflict are constantly affected by both

types of adversities. For example, violence dynamics tend to coexist with other socioe-

conomic disadvantages such as poverty and deprivations, which may involve the absence

of expected cognitive inputs or social stimulation (Das et al., 2007, 2009; Bauer et al.,

2021). Furthermore, exposure to conflict-related violence is mainly related to the threat

dimension since it consists of the presence of any atypical experience that imposes a threat

and/or harms to one’s physical integrity. Specifically, exposure to threat and deprivation
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changes neural circuits that underlie emotional reactivity and disrupts children’s reward

processing, and possibly explains the onset of psychopathology such as depression disor-

ders (Sheridan and McLaughlin, 2014).

Parents’ behaviors and interactions with their children might change due to exposure

to conflict-related violence. Evidence has found that exposure to violence increases ag-

gressive parenting behaviors and increases parental distress and child neglect (Sharkey

et al., 2012; Mitchell et al., 2010). Neurobiological effects of being exposed to stressful

situations include elevated cortisol levels and changes in stress responsiveness which can

hinder parents’ capabilities to engage in early learning activities (such as play and learning

activities) (Archer, 2017; Cuartas et al., 2018). As a result, lacking parental engagement in

these activities, or decreased participation in early learning activities, threatens children’s

mental health since it helps regulate the majority of child-environmental interactions and

helps to shape their adaptation (Bornstein and Putnick, 2012).

Furthermore, studies have found that violence exposure can lead to higher levels

of physically aggressive parenting behaviours (Zhang and Anderson, 2010). In low and

middle-income countries, different types of violence exposure have been linked to the use

of harsh parenting including corporal punishment (Lansford et al., 2014; Cuartas et al.,

2019), could be explained by the pervasiveness and chronicity of such exposures that lead

to normalising violent behaviours and reactions. Corporal punishment has been linked

to poor mental health outcomes, increased distress, decreases in children’s feelings of

confidence and to feelings of humiliation (Gershoff, 2002).

Lastly, parental mental health has been associated to negative mental health outcomes

and to the onset of psychiatric disorders in children (Panter-Brick et al., 2009; Kessler

et al., 2010). Studies have found that armed conflict and violence exposure taxes care-

giver’s mental health itself by exacerbating previous psychopathologies, increasing the

probability of emergence of new mental health disorders and by impairing individual’s

capability of adaptation to post-event settings (Cudris-Torres et al., 2019; Hassan et al.,
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2016). This lack of emotional well being can also hinder parents’ capabilities to establish

healthy relationships with their children and lead them to fail in soothing their children´s

internalizing behaviours in response to traumatic events (Cummings and Davies, 1994).

3 Data

Context

Tumaco is located southwest of Colombia, bordering the Pacific coast (see Figure A1

in Section A.1 of the Appendix). Its location is strategic for drug and weapon trafficking,

which has set Tumaco amidst the dispute for the control of the territory between armed

groups, leading to an ongoing armed conflict. Historically, Tumaco has been consolidated

as a key production site for illicit crops and hence, is one of the municipalities most affected

by coca production in the country. By 2016, the municipality had 23,148 hectares of coca

plantings, which corresponded to the 16% of the coca crops in the country (ODC, 2017).

Moreover, Tumaco has high levels of violence that include selective and indiscriminate

violence dynamics. According to Fundación Ideas para la Paz (FIP), Tumaco’s dispute in

the urban areas involves violence dynamics between neighbourhoods, invisible borders and

limitations to transit between zones and during specific time frames. These dynamics have

emerged from the constant dispute between armed groups for control over the territory

(Mazzoldi et al., 2018).

Tumaco is also one of the most vulnerable municipalities in the country, with high

rates of violence, displacement, informality and poverty. Tumaco’s homicide rates are

higher than the national homicide rates, reaching a rate above 90 homicides per 100000

inhabitants in 2018, almost three times the national homicide rate (see Figure A2) (FIP,

2019). By 2018 its Multidimensional Poverty Index (MPI) was 53.7%, three times higher

than Colombia’s MPI of 18.1% (DANE, 2018). Figures A3a and A3b in Section A.1

of the Appendix show the geographic characterization of the MPI and the location of
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illicit armed groups and illustrate the generalized vulnerability across the municipality,

In sum, the municipality’s socioeconomic vulnerability and chronic exposure to violence

make Tumaco an interesting scenario to study how parental mental health and parenting

behaviours drive the relationships between violence and childhood mental health.

Sample

The data of this study comes from the impact evaluation of Semillas de Apego, a

group-based psychosocial support program for primary caregivers of young children, aged

between 0 and 5 years, in communities affected by violence and forced displacement in

Tumaco, Colombia. The program addresses maternal mental health and child-parent

emotional bonds as a path to protect caregiver’s mental health and early childhood de-

velopment from the negative effects of violence (Moya, 2018a). Participants randomized

into treatment and control groups were caregivers assisting to any of the 17 Early Child-

hood Development Centers (ECDC)1 in the municipality. Specifically, participants tend

to take their children to the ECDC close to their residence area. As shown in Figure

A3b in Section A.1 of the Appendix, the ECDCs are located widespread across the mu-

nicipality. Hence, the evidence on the wide presence of armed groups in the municipality

shown in Figure A3b in the same Section, in addition to the dynamics of violence in Tu-

maco, suggest participants’ exposure to location-specific violence is likely homogeneous.

Furthermore, the data collection followed a staggered design over four sequential cohorts

of randomly assigned treatment and control groups in which participants were also ran-

domised into each cohort. As we will discuss further on, we exploit a Truce between data

collection assessments that led to an exogenous variation in the levels of violence in the

municipality. We use this natural experiment and the random assignment into cohorts to

provide causal evidence on the effects of recent exposure to violence.

1The Early Childhood Development Centers (ECDC) are institutional centers that grant the access
to early education, childcare and nutrition to children aged 0 to 5 years. The centers provide services
of pedagogical actions, certified childcare and nutrition, granting access and protection to health rights
that foster integral child development (ICBF, nd)
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The data from the impact evaluation has information on exposure to conflict, parental

mental health, parenting stress, sensitive caregiving parental behaviours and children’s

mental health outcomes for a sample of (N = 1376) caregivers and children.

Outcomes

Parental mental health. Caregivers’ mental ill-health symptoms were assessed using an

Adapted Version of the Symptoms Checklist-90-Revised (SCL-90-R) scale, which evalu-

ates nine dimensions of psychological distress (Derogatis and Unger, 2010). The scale

inquires about the prevalence within the past week of specific physical and psychological

symptoms associated with psychological trauma. This instrument has been validated both

in the Colombian population (Londoño et al., 2019) and in Colombian victimised popula-

tion (Heeke et al., 2015; Cudris-Torres et al., 2019), and studies assessing the psycholog-

ical impacts of the armed conflict have particularly relied on this scale (Andrade Salazar

et al., 2011; Moya, 2018b; Castaño et al., 2018). The scale Cronbach’s alpha in baseline

is αBL = 0.95 indicating adequate internal consistency within the instrument’s items.

Parenting Stress. Parenting stress levels were assessed using the Short Form of the

Parenting Stress Index (PSI-SF), a widely used instrument that measures stress associ-

ated explicitly with parenting. Specifically, caregivers are asked to rate a series of 36

statements related to three main areas: Parental Distress (PD), Parent-Child Difficult

Interactions (PCDI) and Difficult Child (DC). The PD subscale measures anxiety due to

personal factors related to parenting; the PCDI subscale assesses parents’ perception of

the interactions with their children, and the DC subscale measures child behaviour char-

acteristics and how difficult it can be to deal with such behaviour (Abidin, 1983). The

scale Cronbach’s alpha in baseline is αBL = 0.95 indicating adequate internal consistency

within the instrument’s items.
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Responsive caregiving

We have information on several outcomes that belong to the responsive caregiving

dimension2, namely: parental engagement in stimulation activities, the use of violent

discipline strategies, child-parent relationships and child-parent daily interactions. We

provide a more detailed description of each outcome below. We build a composite index

of responsive caregiving in which we combine these outcomes to gain more statistical

power by reducing the underlying noise in the individual measurements reduce the noise

in the individual measurements and to reduce the multidimentionality. We follow Baranov

et al. (2020) and estimate a composite index that uses the standardised inverse-covariance

weighted average of the indicators in this dimension. We estimate the effects on this

composite index and then analyze the effects on the individual components to uncover

which effects dominate in the estimated impact.

Child-Parent Relationship. Relationships between children and their caregiver were

assessed using the Child-Parent Relationship Scale (CPRS), a tool that assesses parents’

perceptions of their relationships with their sons and daughters (Driscoll and Pianta,

2011). Caregivers are asked to rate the extent to which they agree with statements about

their interactions with their children 5-point scale where a score of 1 accounts for “Does

not apply” and 5 accounts for “Definetely applies”. We should note that this scale was

not measured in BL, therefore it was not included in the responsive caregiving index in

BL. The scale Cronbach’s alpha is αF1 = 0.71, indicating adequate internal consistency

within the instrument’s items.

Child-Parent daily interactions. Caregivers reported the frequency (i.e. always, al-

most always, sometimes or never) in which they engaged in positive daily interactions

with their children. These interactions are: (a) looks child in the eyes when having a con-

versation, (b) apologises to the child when making a mistake, (c) answers child questions

2In the Nurturing Care Framework responsive caregiving is defined as caregiver’s ability to pick up
promptly and appropriately to their children’s cues (Goodhand, 2001) and their ability to sensitively
interact with them and respond to such needs (Britto et al., 2017).
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when he is dubious or curious. The score was built adding all items’ values and higher

values indicate greater child-parent interactions. The scale Cronbach’s alpha in baseline

is low: αBL = 0.478 which should be noted as a limitation in which the items are not very

closely related between them.

Violent discipline. Caregivers reported the frequency (i.e. always, almost always,

sometimes or never) in which they use violent discipline strategies when their children

misbehave, specifically (a) screams at the child and (b) shakes, pinches or hits the child.

We added all items’ values and higher values indicate less use of violent discipline strate-

gies. The scale Cronbach’s alpha in baseline is low: αBL = 0.5.

Stimulation. Caregivers reported the frequency (i.e. everyday, two or three times

a week, once a week, every two weeks, occasionally or never) in which they engaged in

stimulation activities with their children. These stimulation activities are: (a) reading

books to their child, (b) having conversations with their child, (c) playing with their

child inside or outside the house, (d) watching TV with their child, (e) teaching letters,

numbers or colours to their child. We added all items’ values and higher values indicate

greater engagement in stimulation activities with the child. The scale Cronbach’s alpha in

baseline is αBL = 0.54 which should be noted as a limitation as it indicates poor internal

consistency within the instrument’s items.

Early childhood mental health. Early childhood mental health was assessed using

the Trauma Symptom Checklist for Young Children (TSCYC), a tool that enables the

measurement of trauma symptoms for young children who have been exposed to traumatic

events (Briere et al., 2001). This measurement is reported by their primary caregiver.

Caregivers are asked to rate how often has their child presented a variety of symptoms

during the last month on a 4-point scale where a score of 1 accounts for “Not at all”

and 4 accounts for “Very often”. The scale Cronbach’s alpha in baseline is αBL = 0.94

indicating adequate internal consistency within the instrument’s items.
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Violence

The intervention’s baseline survey (BL) retrieves information on exposure to conflict

in the previous ten years, while the first follow-up survey (F1) retrieves information on

exposure to conflict during the period between BL and F1 surveys, particularly in the

period the three months prior to the survey. Thus, we have information regarding past

exposure to conflict shocks, both in a wider (10-year) and narrower (3-month) time frame.

This allows us to explore the effects of specific features of exposure to conflict, namely i.)

chronic exposure and ii.) peaks of violence during conflict. For instance, prior research

has found there are particular features of exposure to violence such as chronicity, per-

vasiveness and proximity that have meaningful implications on children’s self-regulatory

outcomes (McCoy, 2013). Moreover, lifetime exposure to violence has been linked to in-

creased externalising problems. In contrast, recent exposure to violence has been linked

to significantly stronger effects for internalising problems and PTSD increased sense of

insecurity in children and adolescents (Fowler et al., 2009). We take advantage of the avail-

ability of long-term and recent exposure to conflict information in Tumaco to analyze how

conflict-related violence, both chronic and recent, affect the outcomes of interest. This al-

lows us to explore the features of exposure to violence at play in a community chronically

affected by conflict.

Pre-baseline exposure to conflict-related violence. The types of exposure to conflict-

related violence reported by participants varied in BL and F1 surveys. In BL survey,

participants reported the number of violent events to which they had been exposed within

the ten previous years. We should note that, given the wording of the questions which

asked for any event within the previous ten years, it is possible that such exposure had

happened either recently, e.g. one week before BL survey, or a long time ago, e.g. ten

years ago. Nevertheless, the data allows us to exploit the intensive margin of exposure

to conflict-related violence, in other words the number of violent events to which people

have been exposed to. We argue that this variable allows us to characterize the severity
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of victimization the population and speaks to the overall levels of conflict-related violence

that has chronically affected Tumaco. Admittedly, 89.9% of the sample had been exposed

to violence before BL survey. We present the sample descriptive statistics’ in Table 1.

Recent exposure to conflict-related violence. In the F1 survey, participants reported

if they or their children had been exposed to violence within three months prior to F1

data collection. This data allows us to exploit the extensive margin of recent exposure

to conflict-related violence, in other words whether being or not exposed to violence. For

instance, the prevalence of exposure to recent conflict-related violence in this wave was

51%.

Covariates. We have information about child, caregiver and household characteristics.

For children, we have information on their age in months, sex and anthropometrics (weight

for height standardized score). For caregivers, we have information on their age, labour

status (e.g. if they are formal workers) and total years of education. We also have

information on household composition, e.g. the number of children in early childhood,

household size, if the household has two parents, if the household is overcrowded and

an asset index that captures economic welfare. The asset index was calculated using

Principal Component Analysis, and then standardized based on a national survey mean

whose urban sample is representative for households belonging to socioeconomic stratum

one to four at the national level and for five regions: Bogotá, Central, Eastern, Atlantic

and Pacific (Universidad de los Andes, 2018). We present the descriptive statistics of

these covariates in BL survey in Table 1.

Descriptive statistics

Table 1 summarises the main variables of the sample in BL survey, which consists of

1376 participants. Panel A shows household descriptive statistics. On average households

are made up of 5 members and 70% of them are bi-parental households. The average asset
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index is 1.6 sd below the national mean3 confirming high socioeconomic vulnerability.

Panel B shows caregiver’s characteristics and Panel C shows children’s characteristics.

Broadly, participants are mostly female (95.9%) with an average age of 29 years and

children have an average age of 35 months. Panel D shows victimisation descriptive

statistics. On average, participants have been exposed to two or more violent events in

the past ten years. Almost 9 out of 10 participants have been exposed to pre-BL violence.

Lastly, more than half of the sample (N=753) are internally displaced persons (IDP).

According to the (UNHCR, 2010), IDPs are individuals who have been forced to leave

their homes as a result of, for example, armed conflict or situations of generalised violence

and who have not crossed an internationally recognised state border.

Table 1: Descriptive statistics in BL

N Mean SD Min Max
Panel A. Household
Household size 1376 5.003 1.992 2 15
Number of children under 5yrs 1376 1.292 0.558 1 5
Two-parent hh (=1) 1376 0.703 0.457 0 1
Household is overcrowded (=1) 1376 0.041 0.199 0 1
Asset index 1376 -1.643 1.197 -5 3
Hh income per capita (ln) 1376 5.050 2.244 0 10
Panel B. Parent
Age 1376 29.060 9.259 16 78
Female (=1) 1376 0.959 0.199 0 1
Years of education 1376 11.851 3.673 0 22
Formal worker (=1) 1376 0.131 0.337 0 1
Worked previous 7 days (=1) 1376 0.560 0.497 0 1
Parent Mental Health in BL 1376 0.000 1 -5.004 1.305
Panel C. Child
Child Age in months 1376 35.300 8.376 21 60
Child is female (=1) 1376 0.498 0.500 0 1
Average weight in BL 1376 13.889 2.367 9 30
Child birth order 1376 1.898 1.182 1 9
Weight-for-height Z-score 1376 0.161 0.982 -6 6
Early Childhood Mental Health in BL 1376 -0.001 1.005 -1.377 4.763
Panel D. Pre-BL Violence
Exposed to pre-BL violence (=1) 1376 0.899 0.301 0 1
Number of violent events within the past 10 years 1376 2.361 1.799 0 7
Victim of direct violence (=1) 1376 0.819 0.385 0 1
Witnessed violence in municipality in past 10 yrs (=1) 1376 0.557 0.497 0 1
Internally Displaced Person (IDP) (=1) 1376 0.572 0.495 0 1

Notes: Basic summary statistics for the complete sample in BL survey.

3Based on the Encuesta Longitudinal Colombiana de los Andes (Universidad de los Andes, 2018).
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4 Empirical strategy and results

We uncover the causal effects of exposure to conflict on four main outcomes: parental

mental health, parenting stress, responsive caregiving behaviors, and early childhood men-

tal health. As we discuss in Section 2, we follow Bronfenbrenner’s bioecological systems

theory and hypothesize that exposure to violence in conflict settings affects parental men-

tal health, which in turn affects parenting stress and responsive caregiving behaviors that

affect early childhood mental health. Therefore, we identify the effects of conflict-related

violence on dimensions that prior research and theory has identified as being associated

to child mental health. The hypothesized relationships between dimensions and thus the

frame for this analysis is depicted in Figure 1.

Figure 1: Relationships between dimensions: violence and early childhood mental health
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Identifying the causal effects of exposure to conflict-related violence is challenging be-

cause conflict dynamics and the experience of violence at the individual level may not be

entirely exogenous. Specifically, the logic of civilian victimization by armed groups may

imply that violence would not be orthogonal to observed or unobserved characteristics,

leading to endogenous selection and omitted bias in a simple observational analysis. It

is known that violence in Colombia and Tumaco is characterized by the constant dispute

for drug and weapon corridors, and armed groups use severe and indiscriminate violence
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toward the population as a mechanism to control the territory (Mazzoldi et al., 2018). In

particular, this violence includes massacres, random disappearances, and indiscriminate

violence for civilian control. However, we can not ignore the possibility that exposure to

violence might be also determined by an individual’s observed or unobserved characteris-

tics.

We start with a descriptive and observational analysis of the data that will provide in-

sights into the overall picture of the dynamics of conflict-related violence in Tumaco. The

estimation of this strategy allows an approach towards a causal identification under the

assumption of conditional unconfundedness, this is, its identification is causal conditional

on the characteristics that likely determined the victimization. Although the descriptive

analysis might not provide causal results, it is relevant as it exploits the intensive margin

of violence and by using the whole variation in the data it gives an overall picture.

To provide causal evidence, we then exploit a natural experiment where armed groups

in the municipality agreed to a Truce, which resulted in an exogenous reduction in mu-

nicipal violence between data collection periods for two of the four cohorts participating

in the study. As we discuss below in more detail, the Truce creates a natural experiment

by which some cohorts were exposed to higher violence levels before F1 assessment, while

others were exposed to lower levels of violence before F1 assessment. We exploit the

random assignment to cohorts and therefore being randomly assigned to the period of

lower violence rates or higher violence rates. This variation, given by the Truce and the

random assignment to cohorts, provides a natural experiment that allows providing causal

evidence. As we discuss below in more detail, we use an Instrumental Variable approach

in the natural experiment, which enables us to exploit a local variation of the exposure to

violence and therefore push the causal identification. Hence, we estimate a 2SLS regres-

sion and interpret the results as a Local Average Treatment Effect (LATE) that captures

the local variation of recent conflict-related violence in Tumaco in the individuals whose

exposure to violence changed due to the Truce.
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Due to the number of study dimensions and therefore testing several individual hy-

potheses simultaneously, we correct the p-values for each outcome in the regression anal-

yses. We follow Anderson (2008) to compute the sharpened False Discovery Rate (FDR)

q-values (most known as the Anderson’s sharpened q-values), which account for the ex-

pected proportion of rejections that are type I errors 4. All the outcomes from the four

dimensions are standardized by wave and coded so that higher values reflect better scores,

e.g., higher scores on the parental mental health scale reflect better mental health.

4.1 Descriptive analysis

In this descriptive analysis, we exploit the exposure to conflict-related violence in two

periods of time. The first one assesses exposure to violence before BL data collection.

The questionnaire structure allows capturing a large variation of exposure to violence

since it asks for individuals’ exposure to conflict-related violence within the ten previous

years. The second one assesses exposure to conflict-related violence between BL and F1

data collection. Although the narrower time frame implies minor variation in violence

levels, it allows for determining the effects of exposure to recent conflict-related violence

peaks while we also control for observed characteristics in BL that could likely determine

victimization that we discuss below.

Figure 2 shows the descriptive relationships between the outcomes measured in BL and

the intensive margin, this is in the severity, of violence measured by the number of violent

events to which individuals were exposed pre-BL assessment. These depict a gradient in

which greater severity of exposure to violence is associated with worse parental mental

health, higher parenting stress, and worse early childhood mental health. There is no

clear relationship with the responsive caregiving index. Furthermore, we present in Table

A1 in Section A.2 of the Appendix a difference in means test of the outcomes of interest in

4We do this correction for the four main dimensions: i. parental mental health, ii.parenting stress, iii.
responsive caregiving behaviors, and iv. early childhood mental health.
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BL between those exposed to a higher number of violent events (above the median) and

those exposed to a lower number of violent events (below the median) in the previous ten

years to BL data collection. The analysis indicates statistically significant differences in

these same dimensions. Hence, reflect that participants most affected by conflict-related

violence exhibit higher levels of parental mental health problems, parenting stress, and

early childhood mental health problems.

Figure 2: Long-term exposure to conflict-related violence and outcomes
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(b) Parenting Stress
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(c) Responsive Caregiving Behaviors
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(d) Early Childhood Mental Health
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Notes: Number of pre-BL conflict-related violent events and outcomes in BL.

We now analyze the effects of the exposure to recent conflict-related violence by as-

sessing the exposure between BL and F1 data collections on outcomes in F1. This analysis

has two main advantages. On the one hand, it analyzes the short-term effects of the ex-

posure to peaks of violence and captures more immediate effects that could disappear in

the long run. On the other hand, it allows us to control for observed characteristics in
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BL that could have likely determined individuals’ victimization.

We show in Figure 3 the average scores in the four dimensions for those who reported

recent exposure to conflict-related violence and those who did not. Overall, the exposure

to recent violence peaks is associated with caregivers’ poorer mental health, more parent-

ing stress, and poorer child mental health. In contrast, responsive caregiving behaviors

are higher, yet noisy, in those exposed to violence within the three past months. We

present in Table A2 in Section A.2 of the Appendix a difference in means test of the

outcomes between those exposed to recent peaks of conflict-related violence and those

who were not. The analysis indicates statistically significant differences in the expected

direction -exposure to violence associated with worst outcomes results- in parental men-

tal health, parenting stress, and child mental health. Conversely, statistically significant

results reflect that caregivers exposed to recent violence peaks engage more in stimulation

activities than caregivers who were not exposed to recent violence. We will discuss this

latter result below.
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Figure 3: Recent exposure to conflict-related violence and outcomes

(a) Parental Mental Health
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(b) Parenting Stress
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(c) Responsive Caregiving Behaviors

-.3

-.15

0

.15

.3

R
es

po
ns

iv
e 

C
ar

eg
iv

in
g

Not exposed Exposed
 

(d) Early Childhood Mental Health
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Notes: Exposure to conflict-related violence (=1) between BL and F1 and outcomes in F1.

To better grasp these results, we estimate the effects through a regression analysis

in which we regress each outcome in either BL or F1 (Y f
i ), where f represents the data

collection period i.e., f = BL if data collection was BL and f = F1 if data collection

was F1, on the exposure to conflict-related violence in the corresponding data collection

(V iolencefi ), on a matrix of controls in BL (XBL) and on a cohort fixed effect (ϕi). For the

analysis of outcomes in BL, V iolencefi corresponds to exposure to conflict-related violence

within the ten previous years to BL assessment, and XBL is a matrix of demographic

controls that include the caregiver’s sex, age, and years of education. While for the

analysis of outcomes in F1, V iolencefi corresponds to exposure to conflict-related violence

within the three months before F1 data collection, and XBL is a matrix of individual and

household covariates.
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Y f
i = α0 + α1V iolencefi + Γ′XBL + ϕi + ϵi (1)

The estimation of Equation (1) provides arguably causal results only if the exposure

to conflict-related violence is as good as random. While conflict-related violence in Tu-

maco has included selective violence, for example, against social leaders to increase social

coercion, armed groups mostly use indiscriminate violence as a control strategy of the

territory. Furthermore, as we discussed before, the strategic location of Tumaco leads

armed groups to use violence to protect their economic interests, and, unfortunately, the

civilian population also ends up amidst confrontations. For example, the high levels of

victimization in the sample highlight the overall prevalence of violence in the municipality.

As we show in A3b, the presence of armed groups is widespread across the municipality,

which puts the population in a likely homogenous exposure to these dynamics.

We follow Bellows and Miguel (2009); Moya (2018b); Moya and Carter (2019) and

separately regress the recent exposure to conflict-related violence in BL on observed char-

acteristics in BL. This allows us to analyze if there was selection in the recent exposure

to such violence on the observed characteristics of the sample. We present the results in

Table A3 in Section A.2 of the Appendix. The Joint Significance F −Test < 10 indicates

there was no selection into violence, which allows us to provide additional evidence on how

violence in Tumaco is rather indiscriminate. Nevertheless, the analysis indicates there are

still observed characteristics that likely determined the recent exposure to conflict-related

violence. We include these variables as covariates in the XBL matrix and argue its esti-

mation is valid under the assumption of conditional unconfoundedness, which means it is

causal conditional on the characteristics we found that likely determined the victimiza-

tion. This allows us to use the exogenous variation of the exposure to violence by isolating

the influence of these variables on the selection into violence. Although this assumption

is only based on observed characteristics that likely determine exposure to violence, the

dynamics of violence we described above, allow us to argue violence is somehow indis-
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criminate in Tumaco, therefore, there is no selection in the unobserved characteristics

either.

Table 2: Observational analysis: regression results

Outcomes of interest

Parental
Mental
Health

Parenting
Stress

Responsive
Caregiving

Early
Childhood
Mental
Health(1) (2) (3) (4)

Panel A. Exposure to Pre-BL Conflict-Related Violence

Number of violent events in past 10 years -0.175*** -0.074*** -0.010 -0.118***
Robust Standard Error [0.017] [0.015] [0.015] [0.016]
Anderson adjusted q-value (0.001) (0.001) (0.138) (0.001)

Observations 1317 1317 1317 1317
Demographic controls YES YES YES YES
Cohort Fixed Effects YES YES YES YES
Joint Significance F-test: 19.979 16.746 9.631 11.184
Panel B. Recent Exposure to Conflict-Related Violence

Exposed to recent violence (=1) -0.209*** -0.106** 0.052* -0.131***
Robust Standard Error [0.043] [0.050] [0.050] [0.048]
Anderson adjusted q-value (0.001) (0.024) (0.082) (0.010)

Observations 1317 1317 1317 1317
Controls in BL YES YES YES YES
Cohort Fixed Effects YES YES YES YES
Joint Significance F-test 35.791 30.246 25.984 19.281

Notes: All outcomes should be interpreted as higher values reflect better outcomes. Panel A. reports esti-
mates where each outcome is regressed on the number of pre-BL violent events and a set of demographic
controls: caregiver’s sex, age and years of education. Panel B. reports estimates where each outcome is
regressed on the recent exposure to conflict-related violence, i.e. between BL and F1 data collection, and
a set of controls in BL. Controls for column 1 and 2 include asset index, two-parent household,the num-
ber of children under under 5 years, whether the household is overcrowded, caregiver’s sex, age, average
years of education, the number of violent events pre-BL, whether the household head had a formal job,
whether the participant had worked in the previous 7 days, and parenting stress score or parental mental
health respectively. Controls for column 3 additionally include parental mental health and parenting
stress index. Lastly, controls for column 4 additionally include the child’s sex, age in months, birth order,
average weight at birth, z-score weight for height and the responsive caregiving index. Robust standard
errors are reported in brackets and Anderson Adjusted q-values reported in parentheses; * ρ <0.1. **
ρ <0.05. *** ρ <0.01

We present in Table 2 the results of the regression analysis for both specifications:

i.) the effects of pre-BL exposure on outcomes in BL and ii.) the effects of exposure

between BL and F1 on outcomes in F1. We report in Panel A the results of regression

analysis of pre-BL number of violent events on the outcomes in BL. As we exploit the

intensive margin of exposure to conflict-related violence, the coefficients show the effect
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on the outcomes of being exposed to one additional violent event. After correcting for

Multiple Hypothesis Testing, results show that exposure to one additional violent event

worsens parental mental health in 0.17 sd (SE=0.017 ; q-value=0.001), increases parenting

stress in 0.07 sd (SE=0.015 ; q-value=0.001) and worsens child mental health in 0.12 sd

(SE=0.016 ; q-value=0.001).

Likewise, we report in Panel B the regression analysis results of recent exposure to

conflict-related violence between BL and F1 on outcomes in F1. We exploit the extensive

margin of exposure to recent conflict-related violence. Therefore, the coefficients show

the effect on the outcomes of whether being or not exposed to a violent event within the

three previous months. After correcting for Multiple Hypothesis Testing, results show

that caregivers exposed to recent peaks of violence present poorer parental mental health

in 0.21 sd (SE=0.043 ; q-value=0.001), higher parenting stress in 0.11 sd (SE=0.050 ;

q-value=0.024), poorer child mental health in 0.13 sd (SE=0.048 ; q-value=0.0010), and

a higher responsive caregiving index of 0.05 sd (SE=0.050 ; q-value=0.082).

The positive effect on the responsive caregiving dimension is intriguing because it is

counterintuitive. Prior research has shown that exposure to acute stressors, such as vi-

olence, might capture caregivers’ attention and disrupt their self-control, hindering their

ability to engage in responsive caregiving activities, such as stimulating activities with

children (Lynch and Cicchetti, 2002). As we discussed before, the identification of this

estimation is only valid under the assumption of conditional unconfoundedness. Thus, if

there is selection into recent exposure to violence, these estimates would be biased due

to omitted variables or colliders. For example, unobserved characteristics, say caregivers’

civic engagement or altruistic preferences, might lead caregivers to be out in the mu-

nicipality participating in community activities and in consequence, be more exposed to

violent events daily. This would lead to OLS estimates being downwardly biased. Al-

though we argue the dynamics of violence in Tumaco are somehow indiscriminate, we

acknowledge the assumption of conditional unconfoundedness is difficult to fulfill, and
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these estimates would be biased explaining the unexpected sign of the coefficient. This

is the main limitation of this observational analysis, and hence it is only taken as a

descriptive exercise.

Table 3: Observational analysis: regression results - Responsive Caregiving Dimension

Outcomes

Child-Parent
Relationship

Child-Parent
Daily

Interactions

Violent
Discipline

Stimulation

(1) (2) (3) (4)
Panel A. Exposure to Pre-BL Conflict-Related Violence

Number of violent events in past 10 years - 0.009 -0.053*** 0.035**
Robust Standard Error [0.016] [0.015] [0.015]

Observations 1317 1317 1317
Demographic controls YES YES YES
Cohort Fixed Effects YES YES YES
Joint Significance F-test: 6.868 4.095 10.678
Panel B. Recent Exposure to Conflict-Related Violence

Exposed to recent violence (=1) -0.037 -0.024 0.046 0.146***
Robust Standard Error [0.052] [0.053] [0.056] [0.053]

Observations 1317 1317 1317 1317
Controls in BL YES YES YES YES
Cohort Fixed Effects YES YES YES YES
Joint Significance F-test 13.959 17.470 8.715 16.945

Notes: All outcomes should be interpreted as higher values reflect better outcomes. Panel A. reports
estimates where each outcome is regressed on the number of pre-BL violent events and a set of de-
mographic controls: caregiver’s sex, age and years of education. Panel B. reports estimates where each
outcome is regressed on the recent exposure to conflict-related violence, i.e. between BL and F1 data
collection, and a set of controls in BL. Controls include asset index, two-parent household, the number of
children under under 5 years, whether the household is overcrowded, caregiver’s sex, age, average years of
education, the number of violent events pre-BL, whether the household head had a formal job, whether
the participant had worked in the previous 7 days, parenting stress index and parental mental health.
Robust standard errors are reported in brackets; * ρ <0.1. ** ρ <0.05. *** ρ <0.01

We show in Table 3 the effects on the individual scales of the responsive caregiving

dimension. In the intensive and extensive margin, exposure to conflict-related violence

increases caregivers’ engagement in stimulation activities. Despite these results might

be as well explained by the endogeneity of the estimation, there might be other possible

explanations. For instance, a strand of literature has shown evidence of a “compensatory

parenting ” hypothesis that might explain changes in caregivers’ behaviors. This hypoth-
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esis argues that the exposure to violence, for example, IPV, encourages caregivers to pro-

vide their children with parenting compensation and engage in more optimal interactions

or more play and learning activities to “make up” for such acute stressors (Letourneau

et al., 2013; Grogan-Kaylor et al., 2019). Although it might be a possibility, this opens

some questions on why might caregivers in the sample behave like this? Furthermore,

given their poor mental health, how do they avoid the adverse effects on their caregiving

behaviors and how do they provide even higher responsive caregiving to their children?

4.2 Natural experiment

We now take advantage of a Truce that occurred between data collection periods. By

the end of 2018, the government had increased its vigilance in Tumaco due to increased

drug trafficking levels and violent confrontations. On December 21st, a military operation

in ”Piedra Fina”, a rural area of Tumaco, resulted in the killing of the leader of one of the

armed groups disputing the control of Tumaco territory.5 Consequently, the three main

armed groups in control of the municipality6 called a Truce. In the Truce they agreed

to stop confrontations between them and stop extortion and aggression toward the local

population (Johnson, 2019) to stop attracting attention from the government and avoid

more military operations in the territory. As a result, the end of the year in Tumaco

was one of the least violent periods in the 20 previous years (Arenas, 2019). We take

advantage of such Truce as an exogenous variation in violence levels to push the causal

identification.

5Several nationwide newspapers documented this event as a success for the national security, see
Figure A4 in section A.1 of the Appendix.

6Guerrillas Unidas del Paćıfico, Frente Oliver Sinisterra and Gente del Orden.
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Figure 4: Number of quarterly homicides in Tumaco
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Source: National Police reports on municipal homicides.

Figure 5: Truce in data collection
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Figure 4 shows the quarterly municipal homicide levels in Tumaco from 2018 to 2020.

There was a decrease in homicides in Tumaco right after the Truce announcement at

the end of 2018. Homicides decreased by 18.5% between the last quarter of 2018 and

the first quarter of 2019, which is suggestive of a change in the violence dynamics after

the Truce. It is important to note that violence dynamics in Tumaco comprise other

types of victimization than just homicides, for example, threats, forced displacement,

and extortion (Mazzoldi et al., 2018). Yet, homicide levels are indicative of violence

dynamics in the municipality. Consequently, we analyze the event of the Truce as a natural
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experiment that led to a decrease in the violence levels in Tumaco between data collection

for two of the four cohorts of the study. Figure 5 shows the staggered design of the data

collection timeline for the four cohorts in the impact evaluation of the intervention. We

show that the Truce occurred between F1 data collection for cohorts 1&2 and F1 data

collection for cohorts 3&4. Therefore, we expect this reduction in municipal violence

rates to be reflected on the perceived levels of conflict-related violence of individuals from

cohorts 3&4 in comparison to the levels of violence perceived by individuals from cohorts

1&2. We show data that confirms this below.

Figure 6: Exposure to recent conflict-related violence
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(b) By Truce Exposure
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To illustrate the Truce’s effects on the sample’s perceived levels of violence, we show

in Figure 6 the average rates of exposure to recent conflict-related violence by cohort.

Overall, exposure to recent violence (in F1) for cohorts 1&2 - before the Truce - was

61.8%, while for cohorts 3&4 - during the truce - was 47.2%. In other words, there was

a reduction of 14.6 percentage points in conflict-related violence levels during the Truce.

We show in Figure A5 in Section A.1 of the Appendix the average number of recent

conflict-related violent events by cohort and truce, which confirms that participants not

exposed to the Truce had higher exposure to recent violence. Therefore, this implies that

the Truce created an exogenous variation in the extent of violence between the cohorts of

the participants in our sample.

30



We exploit the exogenous variation in the exposure to recent conflict-related violence

and the data collection’s staggered design. Specifically, we take advantage of the random

assignment into cohorts which provides an optimal setting in which cohorts 3&4 are

similar in observed characteristics to cohorts 1&2, and thus, can be their counterfactual.

We use news reports and anecdotal evidence7 to assume that no other events that could

have affected the change in municipal violence levels were occurring simultaneously. This

enables us to assume that the reduction in perceived levels of conflict-related violence is

only attributed to the Truce. We present evidence to discuss there was no selection in

the observed characteristics into which participants were or not exposed to the Truce and

we base this assumption on the random assignment into cohorts and the staggered design

of the data collection. First, we present in Table A5 of Section A.2 in the Appendix

evidence of the random assignment into cohorts. We use a selection regression of the

assignment to each cohort compared to not being assigned to that specific cohort on BL

characteristics. We show that the Joint Significance F-Test is small (F − statistic < 4)

in each specification, which lets us assume there was no selection in the assignment to

cohorts in the observed characteristics. Second, in Table A6 of the same Section, we

show a balance test of BL characteristics between the two groups of cohorts -exposed

and not exposed to the Truce-. This analysis indicates that individuals from cohorts

1&2 - whose F1 data was assessed before the Truce- were not systematically different in

observed characteristics in BL from individuals from cohorts 3&4 -whose F1 data was

assessed during the Truce-.

We use an Instrumental Variable approach to instrument the reported exposure to

recent conflict-related violence shocks with being exposed or not to the lower violence

period, in other words, the Truce. We use a two-stage least squares model to estimate

the relationship between exposure to recent conflict-related violence and our outcomes of

7The government tried to accredit the military forces of the decline in the violence levels in the
municipality. However, social leaders refuted these claims by showing the official document that the
armed groups signed as a commitment to the ceasefire. At the moment in which the Truce was agreed
social leaders also participated as guarantors of the agreement (Arenas, 2019; Johnson, 2019; Maćıas,
2019).
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interest. We present the second stage estimation in Equation (2), where α1 captures the

exogenous variation of recent exposure to conflict-related violence on Y F1
i .

Y F1
i = α0 + α1

̂V iolence
BL−F1

i + ΩXBL
i + ϵi (2)

On the one hand, we show the Truce is an instrument that fulfills the relevance

restriction for recent exposure to conflict-related violence. We estimate the first-stage

regression in Equation (3) and show the results in Table A7 in Section A.2 of the Appendix.

The estimation yields that the Truce is significant in this first stage with the different set of

controls for each outcome, its joint significance test is sufficiently high (F-statistic> 21),

indicating that the instrument is relevant and strong. Moreover, the reduction in the

municipal violence rates and the levels of reported conflict-related violence in the sample

provide additional evidence on how the Truce resulted in the decline of conflict-related

violence to which participants were exposed. On the other hand, by providing evidence

on the balance in the observed characteristics between cohorts 1&2 and 3&4, we can show

the natural experiment created by the Truce is as good as random.

V iolenceBL−F1
i = β0 + β1Truce

BL−F1
i + ΓXBL

i + εi (3)

To interpret these 2SLS results as LATE, the instrument needs to satisfy two as-

sumptions: i. conditional independence and ii. monotonicity. First, we use the natural

experiment created by the Truce as an exogenous shock. We argue that since there is

no evidence of other remarkable events occurring at the time of the Truce, the exclusion

restriction is fulfilled under the assumption that the reduction in violence levels in the

municipality is a direct and only consequence of the ceasefire between armed groups in

Tumaco - which is supported by the decline in the perceived levels on violence shown in

Figure 6-. One possible threat to the monotonicity assumption is the presence of defiers

in the sample. While the Truce reduced violence in the municipality, it did not eliminate

32



it. Hence, it could be possible that some parents were also exposed to violence even

during the Truce while also not being exposed to violence in the absence of the Truce.

Furthermore, there could be some other unobserved characteristics such as attitudes or

perceptions that could drive parents to actively engage in activities when there is a Truce

that (perhaps out of fear of violence) they would not have done (or at least would be less

likely to do) without the Truce. If fear also drives misreporting of crimes, then under the

Truce scenario, it might be that some parents report more exposure than in the no Truce

scenario.

Due to data constraints, we can not explore other caregivers’ characteristics, such

as changes in their use of time or social network formation. This would allow us to

understand if there are differential changes in parental behaviors when exposed to violence.

We acknowledge that the presence of defiers is possible in this scenario, which might bias

the 2sls estimations. However, results under the presence of defiers would capture a lower

bound of the average effects, which allows us to make causal inference of the estimations

still. Namely, we would expect the Truce, i.e., less exposure to violence, to reflect lower

exposure to conflict-related violence for compliers and hence improve their mental health.

In the case of defiers, the Truce would have increased their exposure to recent violence and

likely resulted in declines in their mental health. In the scenario where the assumption

of monotonicity is not fulfilled, the 2sls estimator captures the average of the effect of

violence on the compliers and of the effect of violence on the defiers. Therefore, in this

specific case, the IV estimates would be averaging the positive effect on the compliers and

the negative effect on the defiers and consequently capture a lower bound (underestimates)

of the effect of violence.

A possible threat to the exclusion restriction could be if, for instance, parents’ social

networks were also affected by the Truce. In this scenario one concern could be that

parents with stronger social ties or stronger safety nets might also experience better

mental health. Nevertheless, we argue that while the Truce led to a ceasefire between
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armed groups and towards the population, the dynamics for controlling the territory as

the invisible borders and the use of terror for social control did not change in essence.

As a result, one would expect parents’ social networks had not changed drastically from

others than the ones they already had within their community (their neighborhood).

In Table A8 in Section A.2 in the Appendix we present the results of the reduced

form of the estimation. It follows Eq. (4).

Y F1
i = α0 + α1Truce

BL−F1
i + ΩXBL

i + ϵi (4)

The analysis indicates that being exposed to the Truce had positive effects on the

four dimensions. The direction of these results is consistent with what we expected as the

Truce reduced the overall levels of violence in the municipality. Those not exposed to the

Truce were exposed to higher levels of municipal violence, therefore it is more likely that

they reported exposure to conflict-related violence.
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Table 4: Effects of recent exposure to violence : IV results

Outcomes of interest

Parental
Mental
Health

Parenting
Stress

Responsive
Caregiving

Early
Childhood
Mental
Health(1) (2) (3) (4)

Exposed to recent violence (=1) -0.683** -0.758** -1.023** -0.556**
Robust Standard Error [0.342] [0.389] [0.434] [0.343]
Anderson adjusted q-value (0.074) (0.074) (0.074) (0.074)

Observations 1317 1317 1317 1317
Controls in BL YES YES YES YES
ECDC Fixed Effects NO NO NO NO
Joint Significance F-test (First Stage) 22.688 22.688 22.355 22.539
Joint Significance F-test 40.256 33.730 21.464 24.276

Notes: Columns 1-4 report the estimates where each outcome is regressed on the recent exposure to
conflict-related violence, i.e. between BL and F1 data collection, and a set of controls in BL. Controls for
column 1 and 2 include asset index, two-parent household,the number of children under under 5 years,
whether the household is overcrowded, caregiver’s sex, age, average years of education, the number of
violent events pre-BL, whether the household head had a formal job, whether the participant had worked
in the previous 7 days, and parenting stress score or parental mental health respectively. Controls for
column 3 additionally include parental mental health and parenting stress index. Lastly, controls for
column 4 additionally include the child’s sex, age in months, birth order, average weight at birth, z-score
weight for height and the responsive caregiving index. Robust standard errors are reported in brackets
and Anderson Adjusted q-values reported in parentheses; * ρ <0.1. ** ρ <0.05. *** ρ <0.01

We show the results of the estimation of the IV specification in Table 4. Results

should be cautiously interpreted since we am using an Instrumental Variable approach.

We interpret the 2SLS results as LATE based on the assumptions we discussed previously.

Since the effects on the outcome variables correspond to the local average treatment effect

(LATE) for only those individuals whose reported recent exposure to conflict-related vio-

lence was affected by the Truce, effects should be locally acknowledged. After correcting

for Multiple Hypothesis Testing, we find that the exposure to recent conflict-related vio-

lence worsened the four dimensions: worse parental mental health in 0.68 sd (SE=0.342 ;

q-value=0.074), worse parenting stress in 0.76 sd (SE=0.389 ; q-value=0.074), worse re-

sponsive caregiving index in -1.023 sd (SE=0.434 ; q-value=0.074) and worse child mental

health in 0.556 sd (SE=0.343 ; q-value=0.074).
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By providing a causal identification of these effects, in particular on the responsive

caregiving dimension, we acknowledge that the results of the observational analysis might

be biased. Yet, the change of directions between the observational analysis estimations

and the instrumental variable estimations is rare and need further exploration.

Table 5: Effects of recent exposure to violence : IV results - Responsive Caregiving
Dimension

Outcomes

Child-Parent
Relationship

Child-Parent
Daily

Interactions

Violent
Discipline

Stimulation

(1) (2) (3) (4)

Exposed to recent violence (=1) -0.712* -1.540*** 0.211 -0.688
Robust Standard Error [0.418] [0.511] [0.408] [0.422]

Observations 1317 1317 1317 1317
Controls in BL YES YES YES YES
ECDC Fixed Effects NO NO NO NO
Joint Significance F-test (First Stage) 22.355 22.355 22.355 22.355
Joint Significance F-test 13.085 10.075 10.118 14.741

Notes: Columns 1-4 report estimates where each outcome is regressed on the recent exposure to conflict-
related violence, i.e. between BL and F1 data collection, and a set of controls in BL. Controls include
asset index, two-parent household, the number of children under under 5 years, whether the household
is overcrowded, caregiver’s sex, age, average years of education, the number of violent events pre-BL,
whether the household head had a formal job, whether the participant had worked in the previous 7 days,
parenting stress index and parental mental health. Robust standard errors are reported in brackets; *
ρ <0.1. ** ρ <0.05. *** ρ <0.01

We analyse the effects on the individual scales of the responsive caregiving dimension

and show the results in Table 5. The aggregate reduction in this the responsive caregiving

index seems to be driven by reductions on stimulation engagement in 0.68 sd (SE=0.420)

-marginally-, reductions in child-parent relationships in 0.71 sd (SE=0.418), and reduc-

tions in 1.54 sd (SE=0.511) in child-parent interactions. These results are consistent

to evidence in the literature that has found negative links between exposure to violence

and parental stimulation in similar settings (Cuartas et al., 2018, 2019). In particular,

engagement in stimulation activities requires active attention and self-control (Harris and
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Almutairi, 2016), and thus exposure to acute stressors, such as violent events, might cap-

ture cargivers’ attention and disrupt their self-control hindering their capability to engage

in stimulation activities (Lynch and Cicchetti, 2002).

Altogether by exploiting the Truce as natural experiment we are able to isolate causal

evidence on the negative effects of recent exposure to conflict-related violence on parental

mental health, parenting stress and on parents responsive caregiving. Despite these only

capture a local effect for only those individuals whose reported exposure to violence was

changed in response to the change in the violence dynamics of the Truce in Tumaco, these

capture an arguably causal effect. By providing this evidence we am able to show how

exposure to violence disrupts the immediate surroundings of children and impair some

of the critical inputs for their development according to the Nurturing Care Framework

(Britto et al., 2017). Specifically, we provide rigorous causal evidence on how caregivers’

mental health and their capability to provide nurturing care is hindered in conflict settings.

5 Unpacking the mechanisms

Motivated by the evidence shown above, we use a Structural Equation Modeling

(SEM) approach to model the relationships between exposure to conflict-related violence,

parental mental health, parenting stress, responsive caregiving, and early childhood men-

tal health. This methodology enables us to model all the possible associations between

observed variables (Kline, 2016). Hence, we use this exploratory analysis to build upon the

findings of the recent exposure to conflict-related violence by providing insights into how

the effects found on parental mental health, parenting stress, and responsive caregiving

are potentially indirectly related to children’s mental health.

For this exercise’s simplicity, we will assume all the possible mechanisms are at the

same level. In other words, we assume exposure to recent conflict-related violence di-

rectly affects parental mental health and parenting stress as well as responsive caregiving
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behaviors. And these, in turn, have a direct effect on early childhood mental health.

Table 6: Model Fit Statistics.

Model χ2(df) CFI RMSEA

Model 1: Without covariates 1283.21***(15) 0.351 0.253
Model 2: With covariates 663.53***(15) 0.839 0.181

Notes: * ρ <0.1. ** ρ <0.05. *** ρ <0.01. Comparative Fit Index (CFI) equals the discrepancy
function adjusted for sample size. It ranges from 0 to 1, with a larger value indicating a better model fit
and an acceptable model fit is indicated by a CFI value of 0.90 or greater. Root Mean Square Error of
Approximation (RMSEA) is related to residual in the model.It ranges from 0 to 1 with a smaller RMSEA
value indicating a better model fit, and an acceptable model fit is indicated by an RMSEA value of 0.06
or less (Hu and Bentler, 1999).

The models’ fit statistics show that the model which includes covariates better cap-

tures the associations between variables in our sample. However, the fit of the model is

yet poor and should be noted as a limitation in our study. We follow Cuartas (2021);

Jeong et al. (2017) and conduct a path analysis. We show in Table 6 the fit comparisons

for two models. The first one only includes the relationships between recent exposure to

conflict-related violence, the potential mechanisms we described above and early child-

hood mental health. The second model additionally includes sociodemographic covariates

in BL that are believed to likely determine the exposure to conflict-related violence, anal-

ogous to the observational analysis we discussed in Section 4 . The models’ fit statistics

show that the model, which includes the covariates that likely determined victimization,

better adjusts to the data in this study’s sample. However, the fit of the model is yet

poor and should be noted as a limitation in this study.
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Table 7: Direct, Indirect and Total Effects for the association between violence exposure
and Early Childhood Mental Health

Variables

Early Childhood Mental
Health

Direct effects Indirect effects Total effects
(1) (2) (3)

Exposure to Recent Violence -0.061 -0.098*** -0.160***
[0.038] [0.018] [0.041]

Parental Mental Health 0.338*** -0.079*** -
[0.026] [0.016]

Parenting Stress 0.188*** -0.025*** -
[0.026] [0.010]

Child-Parent Relationships 0.038* -0.002 -
[0.023] [0.002]

Violent Discipline Strategies 0.040** 0.002 -
[0.019] [0.002]

Child-Parent Daily Interactions -0.005 0.001 -
[0.020] [0.002]

Stimulation 0.039* 0.005 -
[0.021] [0.003]

Notes: Robust standard errors are reported in brackets; * ρ <0.1. ** ρ <0.05. *** ρ <0.01.

We show in Table 7 the direct, indirect, and total effects of the associations be-

tween recent exposure to conflict-related violence and early childhood mental health in

this exploratory path analysis. This exploratory analysis shows a non-significant direct

association between the exposure to conflict-related violence and child mental health

(when accounting for indirect pathways) and a significant indirect association of -0.098

sd (SE=0.018 ; p-value=0.000) through the hypothesized mechanisms. Specifically, the

analysis suggests that a substantially high share (61.25% ; p-value=0.000) of the total

association between exposure to conflict-related violence and child mental health prob-

lems could be explained by indirect effects. Such a high correlation is an intriguing result

that stresses the vulnerability of child mental health in conflict settings aside from direct

victimization.

Furthermore, when analyzing the relationships between parenting outcomes and child

mental health, the analysis shows that the effects’ directions are consistent with what

is found in the literature. For example, it indicates a statistically significant positive

association between some of the outcomes and better child mental health: better parental

39



mental health (ρ = 0.338sd ;SE=0.026 ; p-value=0.000), lower parenting stress (ρ =

0.188sd SE=0.026 ; p-value=0.000) and higher stimulation (ρ = 0.039 SE=0.021 ; p-

value=0.051). Furthermore, the analysis also shows how the possible indirect association

is decomposed through the specific mechanisms and depicts how parental mental health

captures the highest share of the indirect association. Hence, these results illustrate the

vulnerability and importance of caregivers’ mental health in conflict settings and suggest

their diminished capacity to buffering the adverse effects of conflict on their children.

It is important to note that these results are exploratory, and causal conclusions are

not warranted. While this article’s main identification strategies provide evidence on

the causal effects of violence exposure on parental outcomes and child mental health,

it is not possible to infer causal conclusions from this mediation exercise. Nevertheless,

despite not being causal, we argue these correlational associations between violence and

parenting outcomes as “mediators” are suggestive and interesting when understanding

children’s mental health vulnerability in conflict settings.

6 Robustness checks

The main specifications do not include the intervention’s treatment assignment as

a covariate. The reason behind this lies in the intervention’s theory of change which

argues the program’s effects start to be seen in the mid and long run 8. Therefore,

we assume there are no spill-over effects of the treatment contaminating the results.

If those effects were to exist, we believe they would be underestimating the findings

due to the program’s objective to provide support for caregivers’ mental health and,

consequently, child development in conflict settings. We show in Table A9 in Section

A.2 the results of the regression analyses, including ECDC fixed effects, which given the

cluster randomization of the intervention, reflect the treatment assignment. Results show

8Results of the impact evaluation of the intervention find treatment effects in the 8-months follow up
and do not find significant effects in the 1-month followup.
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little variation between the estimates with and without the ECDC fixed effect, in other

words, the treatment effect. Overall, results remain consistent in both specifications and

show the treatment does not seems to be affecting the impact of exposure to violence on

the different outcomes.

Regarding the relevance of the Truce as an instrument for recent exposure to conflict-

related violence, we present a Placebo test of the Truce in Table A10. We assume the Truce

did not occur between F1 data collection periods for C1&C2 and C3&C4, but it happened

right after the data collection for C1. In other words, C1 would have been exposed to

higher levels of violence, and C2&C3&C4 would have been exposed to lower levels of

violence. First, the analysis shows a small Joint Significance F-Test (F −statistic < 3) in

each specification, indicating no relationship between the Placebo Truce and the violence

levels for the two groups of cohorts. Second, the individual coefficients of whether being

or not exposed to recent conflict-related violence are not statistically significant. The

results are symmetrical to assuming the Truce occurred right after the data collection of

C3, in which case we would be comparing C1&C2&C3 exposed to high levels of violence

versus C4 being exposed to lower levels of violence.

7 Discussion

In this study, we analyze how conflict-related violence affects parental mental health

and how this, in turn, affects caregivers’ parenting stress, responsive caregiving, and

early childhood mental health. We use data from a conflict setting where the population

has been chronically victimized and still lives with an ongoing conflict. This allows us

to understand caregivers’ mental health vulnerability in conflict settings and how this

might negatively impact their children. In sum, this study contributes to the literature

by providing rigorous evidence on the causal effects of violence exposure on parenting

outcomes strongly associated with child mental health, namely, parental mental health
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and responsive caregiving.

On the first hand, results reflect Tumaco’s high vulnerability in their mental health.

Higher levels of victimization are correlated to greater mental health problems following

a dose-response relationship, this is, more severe exposure to violence increases the like-

lihood and severity of mental illness (Mollica et al., 1998). Additionally, results depict

a gradient in which greater severity of exposure to conflict-related violence is associated

with worst parental mental health, higher parenting stress, and worst early childhood

mental health. Despite being correlational, findings contribute to this study’s motiva-

tion to understand whether such parenting factors affect children’s outcomes in conflict

settings.

When we exploit the natural experiment of the Truce, which lowered overall violence

rates in Tumaco, and use it as an instrument, we show the large effects of the exposure to

recent conflict-related violence on the four dimensions. We follow a 2SLS estimation as

the empirical strategy, and interpret the results as a local average treatment effect (LATE)

on the outcomes of interest, i.e., effects for only those whose violence exposure changed

due to being exposed to the Truce. We find that the exposure to recent conflict-related

violence had negative effects across the four dimensions: worse parental mental health

in 0.68 sd (SE=0.342 ; q-value=0.074), worse parenting stress in 0.76 sd (SE=0.389 ; q-

value=0.074), worse responsive caregiving index in -1.023 sd (SE=0.434 ; q-value=0.074)

and worse child mental health in 0.556 sd (SE=0.343 ; q-value=0.074). These results

are consistent with literature that has found engagement in stimulation activities requires

active attention and self-control (Harris and Almutairi, 2016). Thus exposure to acute

stressors, such as violent events, might capture cargivers’ attention and disrupts their self-

control hindering their capability to engage in stimulating activities (Lynch and Cicchetti,

2002).

We provide evidence on the causal effects of recent exposure to conflict-related violence

on parental mental health, parenting stress, and responsive caregiving in a conflict set-
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ting. We show children’s mental health vulnerability in such contexts comes from direct

victimization and their surrounding environment. Specifically, caregivers’ vulnerability

and diminished capabilities to provide children with nurturing care and buffer the effects

of adverse consequences of violence puts an additional setback on children’s development.

Taken together, these findings speak to the need to take into account parental psycho-

logical well-being when understanding how to address children’s mental health in conflict

settings. Specifically, they shed light on the need to support caregivers’ mental health as

an additional route to protect children’s mental health in conflict-related settings. Fur-

thermore, this article also contributes to the research agenda of analyzing mechanisms

through which adverse experiences in early life impact children’s mental health and con-

sequently affect their long-term health and development.

In sum, these findings have important implications for designing interventions in sim-

ilar settings, policy design, and future research. These results highlight the absence of

mental health support in conflict settings by stressing caregivers’ mental health vulnerabil-

ities. Furthermore, they state the importance of understanding that children’s well-being

and development are nurtured and harmed by their immediate surroundings and how

these mechanisms are even more important for children living in conflict-affected settings.

Consequently, it raises awareness of the need to find ways to strengthen the mechanisms

that can alleviate the adverse effects of violence on them, namely, their caregivers’ mental

health. Most interventions for early childhood development in low-and-middle-income

countries focus on parenting practices by teaching the importance of providing responsive

caregiving and stimulation to protect children and foster their development in adverse set-

tings (Jeong et al., 2018; Prado et al., 2019; Kumar et al., 2022). While these programs

transfer information to caregivers that will help them improve their parenting behaviors,

there is no focus on assessing whether parents have the emotional capabilities to manage

these resources. These findings shed light on an additional route in which children could

be protected, thus, an essential component to be included in early childhood interventions:
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caregivers’ mental health and emotional well-being. Hence, early childhood interventions

could also protect children in conflict-related settings by addressing caregivers’ mental

health as an outcome.
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A Appendix

A.1 Figures

Figure A1: Tumaco’s location

Sources: Esri, HERE, Garmin, Intermap, increment P Corp.,
GEBCO, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster
NL, Ordnance Survey, Esri Japan, METI, Esri China (Hong Kong),
(c) OpenStreetMap contributors, and the GIS User Community
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Figure A2: Tumaco’s and national homicide rate
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Source: National Police reports on municipal and national homicides.
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Figure A3: Socioeconomic vulnerability and presence of violence in Tumaco

(a) Multidimensional Poverty Index (MPI)
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Source: Multidimensional Poverty Index (MPI) data comes from the census characterization of 2018
(DANE, 2018). Data on the location of illegal armed groups come from Fundación Ideas para la Paz
(FIP, 2019).

A3



Figure A4: News headlines informing of “Alias Guacho’s” death

(a) News headline 1 (b) News headline 2

(c) News headline 3

Figure A5: Exposure to recent conflict-related violence

(a) By cohort
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(b) By Truce Exposure
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Note: The results reflect the average number of violent events that participants reported to have been
exposed to within the three previous months of F1 data collection.
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Table A1: Outcomes’ relationship with exposure to pre-BL conflict-related violence

Violence

(1) (2) (3) (4)
Total Below the median Above the median Diff (2)-(3)

Panel A. Parental Mental Health
Parental Mental Health in BL (Std by wave) 0.00 0.23 -0.29 0.52***

(1.000) (0.848) (1.098) [0.055]
Panel B. Parenting Stress
Parenting Stress Index in BL (Std by wave) 0.00 0.08 -0.10 0.19***

(1.000) (0.979) (1.017) [0.055]
Panel C. Responsive Caregiving
Child-Parent Daily Interactions Score in bl (Std by wave) -0.00 0.02 -0.02 0.04

(1.000) (1.002) (0.998) [0.055]
Violent discipline Score in bl (Std by wave) -0.00 0.07 -0.09 0.17***

(1.000) (0.954) (1.049) [0.056]
Stimulation Score in bl (Std by wave) -0.00 -0.04 0.05 -0.08

(1.000) (1.016) (0.978) [0.055]
Responsive Caregiving Index in BL 0.00 0.04 -0.05 0.08

(1.000) (0.980) (1.024) [0.056]
Panel D. Early childhood mental health
Early Childhood Mental Health in BL (Std by wave) -0.00 0.15 -0.19 0.35***

(1.000) (0.914) (1.068) [0.056]
Observations 1317 734 583 1317

Notes: Column reports sample statistics for the full sample, while Columns (2) and (3) report statistics
for people exposed to violence above and below the median. Asterisks in Column (4) indicate the
statistical significance of the mean-difference test between the two groups. Standard deviations reported
in parenthesis and standard error reported in brackets, * ρ <0.1. ** ρ <0.05. *** ρ <0.01
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Table A2: Outcomes’ relationship with exposure to recent conflict-related violence

Recent Violence

(1) (2) (3) (4)
Total Not Exposed Exposed Diff (2)-(3)

Panel A. Parental Mental Health
Parental Mental Health in F1 (Std by wave) -0.00 0.23 -0.20 0.42***

(1.000) (0.847) (1.079) [0.053]
Panel B. Parenting Stress
Parenting Stress Index in F1 (Std by wave) 0.00 0.11 -0.09 0.20***

(1.000) (0.969) (1.018) [0.055]
Panel C. Sensitive Caregiving
CPR score in f1 (Std by wave) 0.00 0.04 -0.03 0.07

(1.000) (1.018) (0.983) [0.055]
Child-Parent Daily Interactions Score in f1 (Std by wave) 0.00 0.01 -0.01 0.02

(1.000) (1.033) (0.971) [0.055]
Violent discipline Score in f1 (Std by wave) -0.00 -0.01 0.01 -0.02

(1.000) (0.978) (1.019) [0.055]
Stimulation Score in f1 (Std by wave) -0.00 -0.09 0.08 -0.18***

(1.000) (1.025) (0.971) [0.055]
Responsive Caregiving Index in F1 -0.00 -0.02 0.02 -0.04

(1.000) (0.996) (1.004) [0.055]
Panel D. Early childhood mental health
Early Childhood Mental Health in F1 (Std by wave) 0.00 0.13 -0.11 0.24***

(1.000) (0.934) (1.042) [0.054]
Observations 1317 615 702 1317

Notes: Column reports sample statistics for the full sample, while Columns (2) and (3) report statistics
for people exposed and not exposed to conflict-related violence within the three months before F1 data
collection. Asterisks in Column (4) indicate the statistical significance of the mean-difference test between
the two groups. Standard deviations reported in parenthesis and standard error reported in brackets, *
ρ <0.1. ** ρ <0.05. *** ρ <0.01
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Table A3: Selection regression: Recent exposure to conflict-related violence on BL char-
acteristics

Recent exposure to violence

(1) (2)
Panel A. Child
Child Age in months 0.000 -0.001

[0.003] [0.003]
Child is female (=1) -0.044 -0.035

[0.030] [0.030]
Average weight in BL -0.004 -0.001

[0.011] [0.012]
Child birth order -0.000 0.001

[0.013] [0.013]
Weight-for-height Z-score -0.009 -0.013

[0.021] [0.021]
Early Childhood Mental Health in BL (Std by wave) 0.006 0.009

[0.018] [0.018]
Panel B. Parent
Age -0.003 -0.003*

[0.002] [0.002]
Formal worker (=1) 0.009 0.028

[0.042] [0.042]
Years of education -0.000 -0.001

[0.004] [0.004]
Worked previous 7 days (=1) 0.054** 0.060**

[0.028] [0.028]
Female (=1) -0.071 -0.093

[0.067] [0.067]
Panel D. Houeshold
Number of children under 5yrs 0.011 0.010

[0.026] [0.027]
Household size 0.001 -0.000

[0.008] [0.008]
Two-parent hh (=1) 0.015 0.013

[0.030] [0.030]
Asset index 0.007 0.006

[0.013] [0.013]
Household is overcrowded (=1) 0.088 0.093

[0.068] [0.069]
Parental Mental Health in BL (Std by wave) -0.061*** -0.061***

[0.017] [0.017]
Parenting Stress Index in BL (Std by wave) 0.002 0.007

[0.016] [0.016]
Responsive Caregiving Index in BL 0.018 0.018

[0.014] [0.014]
Panel E. Pre-BL Violence exposure
Number of violent events in past 10 years 0.036*** 0.041***

[0.011] [0.011]
Victim of direct violence (=1) -0.031 -0.043

[0.046] [0.047]
Witnessed violence in municipality in past 10 years (=1) 0.116*** 0.109***

[0.035] [0.035]
IDP (=1) 0.063** 0.061*

[0.031] [0.031]
Constant 0.574*** 0.577***

[0.166] [0.168]
Observations 1317 1317
Cohort Fixed Effects YES NO
Joint Significance F-test: 7.883 6.220

Notes: Robust standard errors reported in brackets, * ρ <0.1. ** ρ <0.05. *** ρ <0.01
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Table A4: Observed characteristics in BL by recent violence exposure

Recent Violence

(1) (2) (3) (4)
Total Not exposed Exposed Diff (2)-(3)

Panel A. Child
Child Age in months 35.30 35.49 35.11 0.38

(8.376) (8.558) (8.200) [0.452]
Child is female (=1) 0.50 0.52 0.48 0.04

(0.500) (0.500) (0.500) [0.027]
Average weight in BL 13.89 13.96 13.83 0.13

(2.367) (2.491) (2.242) [0.128]
Child birth order 1.90 1.87 1.93 -0.06

(1.182) (1.164) (1.199) [0.064]
Weight-for-height Z-score 0.16 0.19 0.14 0.05

(0.982) (0.972) (0.992) [0.053]
Early Childhood Mental Ill-Health Symptoms Score in BL (Std by wav 0.00 -0.06 0.06 -0.12**

(1.000) (0.935) (1.056) [0.054]
Panel B. Parent
Age 29.06 29.20 28.92 0.28

(9.259) (9.096) (9.418) [0.499]
Formal worker (=1) 0.13 0.12 0.14 -0.02

(0.337) (0.327) (0.347) [0.018]
Years of education 11.85 11.75 11.95 -0.20

(3.673) (3.802) (3.546) [0.198]
Worked previous 7 days (=1) 0.56 0.53 0.59 -0.06**

(0.497) (0.499) (0.493) [0.027]
Female (=1) 0.96 0.97 0.95 0.02

(0.199) (0.178) (0.218) [0.011]
Parent Mental Ill-Health Symptoms Score in BL (Std by wave) -0.00 -0.15 0.14 -0.29***

(1.000) (0.887) (1.080) [0.053]
Parenting Stress Index T-score (Std by wave) 0.00 -0.04 0.04 -0.08

(1.000) (0.966) (1.031) [0.054]
Interactions: Treating habits score in bl (Std by wave) 0.00 -0.04 0.03 -0.07

(1.000) (0.991) (1.008) [0.054]
Interactions: Violent discipline score in bl (Std by wave) 0.00 0.01 -0.01 0.01

(1.000) (0.968) (1.031) [0.054]
Interactions: Non-Violent discipline score in bl (Std by wave) -0.00 -0.00 0.00 -0.01

(1.000) (0.995) (1.005) [0.054]
Interactions: Stimulation score in bl (Std by wave) 0.00 -0.04 0.04 -0.08

(1.000) (1.044) (0.955) [0.054]
Panel D. Houeshold
Number of children under 5yrs 1.29 1.27 1.31 -0.03

(0.558) (0.545) (0.570) [0.030]
Household size 5.00 4.95 5.06 -0.11

(1.992) (1.907) (2.070) [0.107]
Two-parent hh (=1) 0.70 0.70 0.71 -0.01

(0.457) (0.459) (0.456) [0.025]
Asset index -1.64 -1.60 -1.69 0.09

(1.197) (1.176) (1.215) [0.064]
Household is overcrowded (=1) 0.04 0.03 0.05 -0.02

(0.199) (0.178) (0.218) [0.011]
Panel E. Pre-BL Violence exposure
Number of violent events in past 10 years 2.36 1.92 2.78 -0.86***

(1.799) (1.681) (1.810) [0.094]
Victim of direct violence (=1) 0.82 0.76 0.87 -0.11***

(0.385) (0.427) (0.331) [0.021]
Witnessed violence in municipality in past 10 yrs (=1) 0.56 0.46 0.65 -0.19***

(0.497) (0.499) (0.478) [0.026]
IDP (=1) 0.57 0.51 0.63 -0.11***

(0.495) (0.500) (0.484) [0.027]
Observations 1376 674 702 1376

Notes: Column reports sample statistics for the full sample, while Columns (2) and (3) report statistics
for not exposed and exposed groups to violence. Asterisks in Column (4) indicate the statistical signifi-
cance of the mean-difference test between the two groups. Standard deviations reported in parenthesis
and standard error reported in brackets, * ρ <0.1. ** ρ <0.05. *** ρ <0.01
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Table A5: Selection regression into cohort assignment

Cohort

(1) (2) (3) (4)
Age 0.001 -0.002* -0.000 0.002

[0.001] [0.001] [0.002] [0.002]
Formal worker (=1) 0.127*** 0.024 -0.052 -0.099**

[0.035] [0.036] [0.041] [0.039]
Years of education -0.002 -0.006 0.001 0.007*

[0.004] [0.004] [0.004] [0.004]
Worked previous 7 days (=1) 0.001 0.036 -0.019 -0.018

[0.023] [0.024] [0.027] [0.026]
Female (=1) -0.095* -0.095* 0.128** 0.062

[0.056] [0.058] [0.065] [0.062]
Number of children under 5yrs 0.035 0.008 -0.063** 0.020

[0.022] [0.023] [0.026] [0.025]
Household size -0.002 -0.004 -0.002 0.008

[0.007] [0.007] [0.008] [0.007]
Two-parent hh (=1) -0.018 0.007 -0.004 0.016

[0.025] [0.026] [0.029] [0.028]
Asset index -0.003 -0.005 0.010 -0.002

[0.011] [0.011] [0.012] [0.012]
Household is overcrowded (=1) 0.042 -0.019 0.002 -0.024

[0.060] [0.062] [0.069] [0.067]
Parenting Stress Index in BL (Std by wave) 0.040*** -0.003 -0.020 -0.017

[0.013] [0.014] [0.016] [0.015]
Number of violent events in past 10 years -0.005 0.004 0.020*** -0.019***

[0.006] [0.007] [0.008] [0.007]
Child Age in months -0.005** -0.002 0.003 0.003

[0.002] [0.002] [0.002] [0.002]
Child is female (=1) -0.005 0.062** -0.035 -0.022

[0.025] [0.025] [0.029] [0.028]
Average weight in BL -0.003 0.009 0.002 -0.009

[0.009] [0.010] [0.011] [0.011]
Child birth order 0.003 0.005 -0.011 0.003

[0.011] [0.011] [0.012] [0.012]
Weight-for-height Z-score 0.001 -0.023 0.009 0.014

[0.017] [0.018] [0.020] [0.020]
Parental Mental Health in BL (Std by wave) -0.018 -0.012 0.047*** -0.016

[0.015] [0.015] [0.017] [0.016]
Early Childhood Mental Health in BL (Std by wave) -0.035** 0.036** 0.007 -0.007

[0.015] [0.016] [0.017] [0.017]
Child-Parent Daily Interactions Score in bl (Std by wave) -0.013 0.035*** -0.002 -0.019

[0.012] [0.012] [0.013] [0.013]
Violent discipline Score in bl (Std by wave) 0.028** -0.021* -0.009 0.002

[0.011] [0.012] [0.013] [0.013]
Stimulation Score in bl (Std by wave) 0.040*** -0.026** -0.029** 0.015

[0.011] [0.012] [0.013] [0.013]

Observations 1317 1317 1317 1317
Joint Significance F-test 3.361 1.545 2.037 1.320

Notes: Columns (1) to (4) show the regression of whether being assigned to each cohort versus not being
assigned to that cohort, e.g., cohort 1 is equal to 1 if the participant was assigned to cohort 1 and is equal
to 0 if the participant was assigned to cohorts 2,3 or 4. Standard error reported in brackets, * ρ <0.1.
** ρ <0.05. *** ρ <0.01.

A9



Table A6: Balance in BL between Cohorts 1&2 (not exposed to the truce) and Cohorts
3&4 (exposed to truce)

(1) (2) (3) (4)
Total Cohorts 1&2 Cohorts 3&4 Diff (2)-(3)

Panel B. Parent
Age 29.11 29.11 29.11 0.01

(9.337) (9.295) (9.373) [0.521]
Formal worker (=1) 0.13 0.17 0.10 0.07***

(0.337) (0.376) (0.303) [0.019]
Years of education 11.89 11.88 11.89 -0.01

(3.659) (3.912) (3.468) [0.208]
Worked previous 7 days (=1) 0.56 0.59 0.53 0.06**

(0.497) (0.492) (0.499) [0.028]
Female (=1) 0.96 0.94 0.97 -0.03***

(0.204) (0.244) (0.167) [0.012]
Panel D. Houeshold
Number of children under 5yrs 1.29 1.31 1.27 0.04

(0.558) (0.573) (0.546) [0.031]
Household size 5.01 5.00 5.02 -0.02

(2.009) (2.072) (1.964) [0.113]
Two-parent hh (=1) 0.71 0.71 0.71 -0.01

(0.454) (0.456) (0.453) [0.025]
Asset index -1.65 -1.66 -1.63 -0.03

(1.193) (1.223) (1.172) [0.067]
Household is overcrowded (=1) 0.04 0.04 0.04 0.00

(0.198) (0.204) (0.194) [0.011]
Parenting Stress Index in BL (Std by wave) 0.00 0.07 -0.05 0.11**

(1.000) (1.054) (0.957) [0.057]
Panel E. Pre-BL Violence exposure
Number of violent events in past 10 years 2.38 2.41 2.36 0.05

(1.798) (1.873) (1.743) [0.102]
Panel A. Child
Child Age in months 35.21 34.43 35.78 -1.34***

(8.347) (6.563) (9.392) [0.440]
Child is female (=1) 0.50 0.53 0.47 0.05*

(0.500) (0.500) (0.500) [0.028]
Average weight in BL 13.88 13.71 13.99 -0.28**

(2.350) (2.063) (2.532) [0.127]
Child birth order 1.90 1.91 1.89 0.02

(1.183) (1.186) (1.182) [0.066]
Weight-for-height Z-score 0.16 0.13 0.18 -0.05

(0.986) (1.041) (0.945) [0.056]
Parental Mental Health in BL (Std by wave) 0.00 -0.03 0.02 -0.05

(1.000) (0.992) (1.006) [0.056]
Early Childhood Mental Health in BL (Std by wave) -0.00 -0.02 0.01 -0.03

(1.000) (0.998) (1.002) [0.056]
Child-Parent Daily Interactions Score in bl (Std by wave) -0.00 0.06 -0.04 0.10*

(1.000) (1.029) (0.977) [0.056]
Violent discipline Score in bl (Std by wave) -0.00 0.03 -0.02 0.05

(1.000) (1.031) (0.977) [0.056]
Stimulation Score in bl (Std by wave) -0.00 0.05 -0.03 0.08

(1.000) (1.012) (0.991) [0.056]
Observations 1317 552 765 1317

Notes: Column reports sample statistics for the full sample, while Columns (2) and (3) report statistics
for not exposed and exposed groups to the truce. Asterisks in Column (4) indicate the statistical signif-
icance of the mean-difference test between the two groups. Standard deviations reported in parenthesis
and standard error reported in brackets, * ρ <0.1. ** ρ <0.05. *** ρ <0.01
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Table A7: First-stage estimation : Effects of being exposed to the Truce

Recent Exposure to Conflict-Related Violence (=1)

Model:
Parental
Mental
Health

Model:
Parenting
Stress

Model:
Responsive
Caregiving

Model: Early
Childhood
Mental
Health(1) (2) (3) (4)

Exposed to truce (=1) -0.130*** -0.130*** -0.130*** -0.131***
[0.027] [0.027] [0.027] [0.028]

Observations 1317 1317 1317 1317
Controls in BL YES YES YES YES
ECDC Fixed Effects NO NO NO NO
Joint Significance F-test (First Stage) 22.688 22.688 22.355 22.539

Notes: Columns 1-4 report the estimates of the first-stage regression where the recent exposure to
violence is regressed on on being or not exposed to the Truce and a set of controls in BL in the specification
for each dimension. Controls for column 1 and 2 include asset index, two-parent household,the number
of children under under 5 years, whether the household is overcrowded, caregiver’s sex, age, average
years of education, the number of violent events pre-BL, whether the household head had a formal job,
whether the participant had worked in the previous 7 days, and parenting stress score or parental mental
health respectively. Controls for column 3 additionally include parental mental health and parenting
stress index. Lastly, controls for column 4 additionally include the child’s sex, age in months, birth order,
average weight at birth, z-score weight for height and the responsive caregiving index. Robust standard
errors are reported in brackets; * ρ <0.1. ** ρ <0.05. *** ρ <0.01
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Table A8: Reduced form estimation : ITT Effects of being exposed to the Truce

Dimensions of interest

Parental
Mental
Health

Parenting
Stress

Responsive
Caregiving

Early
Childhood
Mental
Health(1) (2) (3) (4)

Exposed to truce (=1) 0.089** 0.099** 0.133*** 0.073
[0.044] [0.048] [0.049] [0.045]

Observations 1317 1317 1317 1317
Controls in BL YES YES YES YES
ECDC Fixed Effects NO NO NO NO
Joint Significance F-test (First Stage) 40.656 34.542 26.585 24.703

Notes: Columns 1-4 report the estimates where each outcome is regressed on being or not exposed
to the Truce and a set of controls in BL. Controls for column 1 and 2 include asset index, two-parent
household,the number of children under under 5 years, whether the household is overcrowded, caregiver’s
sex, age, average years of education, the number of violent events pre-BL, whether the household head
had a formal job, whether the participant had worked in the previous 7 days, and parenting stress score
or parental mental health respectively. Controls for column 3 additionally include parental mental health
and parenting stress index. Lastly, controls for column 4 additionally include the child’s sex, age in
months, birth order, average weight at birth, z-score weight for height and the responsive caregiving
index. Robust standard errors are reported in brackets; * ρ <0.1. ** ρ <0.05. *** ρ <0.01
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Table A9: Effects of recent exposure to violence : Observational (OLS) and IV results

Outcomes of interest

Parental
Mental
Health

Parenting
Stress

Responsive
Caregiving
Behaviors
Stress

Early
Childhood
Mental
Heealth

(1) (2) (3) (4) (5) (6) (7) (8)
Panel A. Observational : OLS results

Exposed to recent violence (=1) -0.229*** -0.222*** -0.127** -0.117** 0.019* 0.022** -0.161*** -0.148***
Robust Standard Error [0.042] [0.043] [0.049] [0.050] [0.050] [0.051] [0.044] [0.044]
Anderson adjusted q-value (0.001) (0.001) (0.024) (0.013) (0.082) (0.026) (0.010) (0.004)

Observations 1317 1317 1317 1317 1317 1317 1317 1317
Joint Significance F-test 42.374 20.477 35.231 17.992 25.545 14.115 24.960 15.550

Panel B. Natural Experiment : IV results

Exposed to recent violence (=1) -0.683* -0.674* -0.758* -0.858* -0.665* -0.647* -0.556* -0.540*
Robust Standard Error [0.342] [0.349] [0.389] [0.405] [0.364] [0.364] [0.343] [0.345]
Anderson adjusted q-value (0.074) (0.057) (0.074) (0.054) (0.074) (0.051) (0.074) (0.073)

Observations 1317 1317 1317 1317 1317 1317 1317 1317
Joint Significance F-test (First Stage) 22.688 21.762 22.688 21.762 22.355 21.535 22.539 21.711
Joint Significance F-test 40.256 20.056 33.730 16.563 25.418 14.861 24.276 15.383

Controls in BL YES YES YES YES YES YES YES YES
ECDC Fixed Effects NO YES NO YES NO YES NO YES

Notes: Columns 1 to 7 report estimates from regressing where each outcome is regressed on the recent exposure to violence, i.e. between Baseline and
Followup data collection, and a set of controls in Baseline. Controls for column 1 and 2 include asset index, two-parent household,the number of children
under under 5 years, whether the household is overcrowded, caregiver’s sex, age, average years of education, whether the household head had a formal
job, whether the participant had worked in the previous 7 days, and parenting stress score or parental mental ill-health symptoms respectively. Controls
for columns 3 to 6 additionally control for both parental mental ill-health symptoms and parenting stress index and for the other interactions’ constructs.
Lastly, controls for column 7 additionally include the child’s sex, age in months, birth order, average weight at birth, z-score weight for height and the
score for treating habits, use of violent, non-violent and stimulation activities. Robust standard errors are reported in brackets and Anderson adjusted
q-values reported in parentheses; * ρ <0.1. ** ρ <0.05. *** ρ <0.01
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Table A10: Placebo :Truce between F1 data collection for C1 Vs C2&C3&C4

Outcomes of interest

Parental
Mental
Health

Parenting
Stress

Responsive
Caregiving

Early
Childhood
Mental
Health(1) (2) (3) (4)

Panel A. Placebo : C1 VS C2&C3&C4
Exposed to recent violence (=1) 0.252 0.247 2.780 2.829

[1.028] [1.180] [2.194] [2.305]

Observations 1317 1317 1317 1317
Joint Significance F-test (First Stage) 2.336 2.336 2.254 2.074
Joint Significance F-test 39.350 32.736 10.055 8.327

Controls in BL YES YES YES YES
ECDC Fixed Effects NO NO NO NO

Notes: Columns 1-4 report the estimates where each outcome is regressed on the recent exposure to
conflict-related violence, i.e. between BL and F1 data collection, and a set of controls in BL. Controls for
column 1 and 2 include asset index, two-parent household,the number of children under under 5 years,
whether the household is overcrowded, caregiver’s sex, age, average years of education, the number of
violent events pre-BL, whether the household head had a formal job, whether the participant had worked
in the previous 7 days, and parenting stress score or parental mental health respectively. Controls for
column 3 additionally include parental mental health and parenting stress index. Lastly, controls for
column 4 additionally include the child’s sex, age in months, birth order, average weight at birth, z-score
weight for height and the responsive caregiving index. Robust standard errors are reported in brackets;
* ρ <0.1. ** ρ <0.05. *** ρ <0.01
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