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A B S T R A C T   

Background: Taking care of infants in conditions of war is highly demanding and a few studies 
reveal the negative impact of war trauma on maternal and infant well-being. Yet, little is known 
regarding the influence of trauma on infant development and the potential explanatory mecha-
nisms. First, the present study examines how mothers’ prenatal exposure to traumatic war events 
is associated with infant cognitive, motor, and socioemotional development. Second, it analyses 
the mediating roles of maternal postpartum mental health problems, quality of dyadic mother- 
infant interaction, and earlier infant development (at six months) in the association between 
prenatal traumatic war events and infants’ developmental skills at 18 months. 
Method: This prospective three-wave study involved 502 Palestinian pregnant females in their 
first trimester during the 2014 Gaza War and participated at delivery (T1) and when the child was 
six (T2;N = 392) and eighteen (T3; N = 386) months of age. Mothers reported their exposure to 
traumatic war events (human and material losses, horrors, and threat to life) at T1 and T2, and 
researchers photo-documented the extent of destruction at T1. Mothers reported infants’ lan-
guage, fine- and gross-motor, and socioemotional skills at T2 and researchers tested infants’ 
motor, cognitive-language and socioemotional skills using the Bayley Scales of Infant develop-
ment (BSID-II) at T3. Mothers reported their mental health problems (symptoms of post-traumatic 
stress disorder [PTSD], depression and somatization) at T2 and T3 as well as dyadic interaction 
quality (the emotional availability self-report, [EA-SR] brief) at T2. 
Results: First, the structural equation model (SEM) on direct effects indicated, in contrast to our 
hypotheses, that maternal prenatal exposure to traumatic war events did not associate with in-
fants’ developmental skills at T2 and predicted higher level of developmental skills at T3. Second, 
as hypothesized, we found two negative underlying mechanisms (paths) between high exposure 
and low levels of motor, cognitive-language, and socioemotional skills at T3: (1) through 
increased maternal mental health problems at T2, which then were associated with problems at 
T3, and (2) through increased maternal mental health problems at T2, which then were associated 
with a low quality of mother-infant-interaction and low level of infant developmental skills at T2. 
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Contents lists available at ScienceDirect 

Infant Behavior and Development 

journal homepage: www.elsevier.com/locate/inbede 

https://doi.org/10.1016/j.infbeh.2021.101532 
Received 5 March 2020; Received in revised form 2 February 2021; Accepted 3 February 2021   

mailto:Raija-leena.punamaki-gitai@tuni.fi
www.sciencedirect.com/science/journal/01636383
https://www.elsevier.com/locate/inbede
https://doi.org/10.1016/j.infbeh.2021.101532
https://doi.org/10.1016/j.infbeh.2021.101532
http://crossmark.crossref.org/dialog/?doi=10.1016/j.infbeh.2021.101532&domain=pdf
https://doi.org/10.1016/j.infbeh.2021.101532
http://creativecommons.org/licenses/by/4.0/


Infant Behavior and Development 63 (2021) 101532

2

Conclusion: Improving maternal mental health and encouraging close and positive dyadic inter-
action can be critical for infant sensorimotor, cognitive, and socioemotional development in war 
conditions.   

1. Introduction 

Development is intensive and miraculous during the first years of life: an infant creates a unique dyadic interaction with the 
caregiver; learns apt ways of attention and coordination; improves in grasping objects, crawling, and walking; and develops sophis-
ticated methods of communication, ultimately mastering language. During the first months, infants are dependent on the caregiver for 
nurturing, movement, and stress regulation; subsequently, they can take initiatives, express own preferences, regulate themselves, and 
communicate multiple emotions (Holodynski & Friedlmeier, 2006; Piek, 2006). According to Stern (1985), parental—particularly 
maternal—mental health and quality of mother-infant dyadic interaction form the proximal early environment for infant development. 
Ample research confirms that good maternal mental health and secure dyadic interaction create conditions that enhance optimal 
cognitive, sensorimotor, and socioemotional child development (Letourneau, Dennis, Cosic, & Linder, 2017; Poobalan et al., 2007; 
Rocha, dos Santos Silva, dos Santos, & Dusing, 2019). Instead, maternal depression, stress, family violence, and environmental 
insecurity can create a severe risk for optimal development (Cook, Ayers, & Horsch, 2018; Graignic-Philippe, Dayan, Chokron, Jac-
quet, & Tordjman, 2014). 

The developmental environment is very harsh and inhuman for mothers and infants living in conditions of war and military 
violence. Since the last decennium, as many as 250 million children under five years of life live in countries affected by armed conflict 
(Save the Children, 2014), and 65 million war-affected people have been forced to seek safety as refugees and asylum seekers, 
including a large number of families with small children (UN High Commission for Refugees, 2016). The mothers and infants who 
participated in the present study live in conditions of military violence and recurrent wars in the context of Israel-Palestinian conflict 
and a large number represent third-generation refugees from historical Palestine (Robson, 2017). The mothers were pregnant during 
the 2014 Gaza War (The Operation of Resolute Cliff in the Israeli military terms) that lasted 54 days, accompanied with an almost 
complete curfew and daily air, sea, and land shelling and bombing. The war casualties were approximately 2000 deaths, 11,000 
wounded, and 100,000 displaced civilians (United Nations Office for the Coordination of Humanitarian Affairs, OCHA, 2016; UN 
Human Rights Council, 2014). Israeli troops used modern weaponry containing toxicants (e.g. Barium) and teratogen (Tungsten) and 
carcinogen (Arsenic) heavy metals, thereby causing severe stress to parents who were scared of the impacts of these materials on their 
children (Manduca, Diab, Qouta, Albarqouni, & Punamäki, 2017). 

It is well-known that pregnant women, caregivers, and their infants are particularly vulnerable in life-endangering conditions of 
war (Glover, O’Connor, & O’Donnell, 2010; Kaitz, Levy, Ebstein, Faraone, & Mankuta, 2009), but there is scarce knowledge regarding 
the impact of maternal prenatal exposure to war trauma on infant development. The theory of fetal programming states that maternal 
stress during pregnancy can induce pervasive and long-lasting effects on the development of the fetal nervous system and, ultimately, 
on the child’s behavior (Del Giudice, 2012; Field, 2011, 2017; Glover et al., 2018). These effects include the development of increased 
stress responsivity and mental health problems, as well as alterations in cognitive and sensorimotor development from infancy to 
adolescence (Ibanez et al., 2015; Kingston, Tough, & Whitfield, 2012; Van den Bergh et al., 2017; Zijlmans, Riksen-Walraven, & de 
Weerth, 2015). Importantly, the principal fetal programming effects can be regarded as reflecting adaptive developmental plasticity: 
the developing fetus considers maternal stress hormones as valuable information regarding the state of the external world and matches 
its phenotype to the predicted environment (Del Giudice, 2012). In war conditions, expecting mothers are likely to experience 
increased stress provoked by numerous war-related traumatic events. 

Therefore, the current study examines how maternal exposure to traumatic war events in pregnancy may impact an infant’s motor, 
cognitive-language, and socioemotional skills, and whether maternal mental health and dyadic interaction as cornerstones of early 
developmental environment can mediate the impact. 

1.1. Maternal exposure to trauma and child development 

Research on pregnant women exposed to natural disasters provides valuable information regarding the trauma impacting child 
development. Prospective studies after ice storms (Laplante et al., 2004; Laplante, Brunet, Schmitz, Ciampi, & King, 2008), hurricanes 
(Nomura et al., 2019), and floods (King et al., 2015; Moss et al., 2017) evidence multiple negative consequences. For example, a 
prospective study on 58 infants confirmed that high maternal prenatal stress from Canadian ice storms predicted lower cognitive and 
language skills among toddlers (Laplante et al., 2004), and poorer general intelligence and symbolic play functioning, and difficult 
temperament among preschoolers (Laplante et al., 2008; Laplante, Zelazo, Brunei, & King, 2007). 

Research on mothers who were pregnant during the 9/11 terrorist attack in the United States indicates newborn markers of 
subsequent cognitive developmental problems and certain compromises in infant and toddler emotional development. In a sample of 
102 infants of mothers with post-traumatic stress disorder (PTSD), almost half (46 %) of the newborns had non-normative (longer) 
gestational age and greater head circumferences (Engel, Berkowitz, Wolff, & Yehuda, 2005) and showed distress to novelty (Brand, 
Engel, Canfield, & Yehuda, 2006). Further studies also found lower birth weight and reduced height in infants born to mothers in 
vicinity of the terrorist attack (Berkowitz et al., 2003; Lederman et al., 2008). Finally, toddlers of prenatally exposed mothers who 
suffered PTSD and depression showed high levels of emotional and behavioral problems (Chemtob et al., 2014; Landrigan et al., 2008). 
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Although a majority of studies have reported negative impact of maternal prenatal trauma exposure and particularly subsequent 
stress and mental health problems on infant and child development, a few studies show non-existing or even positive trauma impact. As 
an example, the Queensland Flood Study (N = 131) found that maternal prenatal stress did not predict problems in cognitive or 
language development in 30-month old toddlers (Austin et al., 2017). A few studies on prenatal stress of less life-threatening 
nature—such as daily stressors or pregnancy-specific stress—have found positive or curvilinear effects, thereby suggesting that 
mild-to-moderate exposure to stress during pregnancy might predict more advanced infant developmental skills, particularly in the 
domain of motor development (DiPietro, Novak, Costigan, Atella, & Reusing, 2006; Karam et al., 2016). In line with these results, the 
stress acceleration hypothesis proposes that early neural maturation can be accelerated in adverse conditions to enhance short-term 
survival (Callaghan & Tottenham, 2016). Yet, we were unable to find research on mothers’ prenatal exposure to war events—such as 
life threat or human and material losses—thereby predicting infant motor, cognitive, language, or socioemotional development. 

1.2. War trauma and maternal mental health 

Research confirms that war and military violence negatively influence civilian mental health, which manifests in increased PTSD, 
depression, anxiety, and dissociative symptoms (Charlson et al., 2019; Morina, Stam, Pollet, & Priebe, 2018). There is research on war 
trauma impacting maternal pre- and postnatal mental health among survivors of terrorist attacks, refugee families, and, to a certain 
extent, also among mothers living in conditions of war and military violence. A systematic review of the 9/11 terrorist attack showed a 
substantial increase in PTSD symptoms among pregnant mothers who were living in vicinity of the attacks (Harville, Xiong, & Buekens, 
2010). Further, high pre- and postnatal distress and depressive symptoms were reported among these mothers (Chemtob et al., 2010; 
Landrigan et al., 2010). 

With regard to refugees and immigrants, a meta-analysis (40 studies; N = 10 123) found that a third of refugee women from low- 
and middle-income countries suffered from clinically significant depression in pre- and postnatal periods (Fellmeth, Fazel, & Plugge, 
2018). Thus, the proportion is approximately double compared to the general prevalence of major depression during the pregnancy (13 
%–16 %) and in the postpartum period (7%–9%), with women in lower income countries suffering a higher burden of perinatal 
depression than women in middle- or high-income countries (Figueiredo & Conde, 2011; Gavin et al., 2005; Gelaye, Rondon, Araya, & 
Williams, 2016; Woody, Ferrari, Siskind, Whiteford, & Harris, 2017). 

Canadian studies confirmed that refugee and immigrant women were at 2–3 times higher risk of postnatal depression than natives 
(Davey, Tough, Adair, & Benzies, 2011; Stewart, Gagnon, Saucier, Wahoush, & Dougherty, 2008). Importantly, personal exposure to 
traumatic war events, particularly violence and threat to life, severely deteriorate women’s pre- and postnatal mental health. As an 
example, female refugees and asylum-seekers suffered from more severe depression, somatization, and anxiety symptoms (37 % and 42 
% respectively) as compared to immigrants (21 %) who were not exposed to war trauma (Gagnon et al., 2013). A rare study among 
families living in conditions of war and military violence, a Palestinian prospective study evidenced that women exposed to extremely 
traumatic events, such as human and material losses and threat to life, showed higher levels of PTSD, anxiety, and depressive 
symptoms both during pregnancy and postpartum, as compared to women exposed to lower levels (Punamäki, Isosävi, Qouta, Kuit-
tinen, & Diab, 2017). 

1.3. Maternal trauma and dyadic interaction 

Understanding the impact of maternal trauma on parenting originates from attachment literature that posits that an unresolved 
trauma comprehensively influences mothers’ behavior, emotions, thinking and social relations, including the early mother-infant 
interaction (Main & Hesse, 1990). Trauma is transmitted to children through parental frightening behavior and frightened re-
sponses (Main & Hesse, 1990) as well as through breakdown of mutual emotion- and stress-regulation strategies (Crittenden, 2006). 
This is particularly devastating to infants who are highly dependent on caregiver’s help (Crugnola et al., 2013). 

Van Ee, Kleber, and Mooren (2012) showed that refugee mothers who suffered from PTSD symptoms were more insensitive, 
non-structured, and hostile toward their infants, who in turn were less responsive and involved in the dyadic interaction. Further, 
maternal PTSD was directly associated with infants’ insecure and disorganized attachment style, the latter being a particularly high 
developmental risk (Van Ee, Kleber, Jongmans, Mooren, & Out, 2016). An Israeli interview study revealed that mothers exposed to a 
terrorist attack during pregnancy perceived themselves as damaged, inadequate to provide safety to the infant, and overwhelmed by 
feelings of guilt (Levy, 2006). Prenatal exposure to traumatic war events interfered with mothers’ bonding with the fetus and future 
baby, thereby predicting difficulties in the creation of dyadic mother-infant interaction (Kaitz et al., 2009). An interview study 
identified dysfunctional representations among Palestinian mothers, involving—for example—high fear of their children’s safety and 
idealization of their own dyadic endurance (Isosävi, Kuittinen, Quota, Diab, & Punamäki, 2020). Exposure to high level of traumatic 
war events was not associated with the mother’s representations, but their severe PTSD symptoms increased dysfunctional repre-
sentations. Similarly, another Palestinian study did not find a direct association between exposure traumatic war events and poor 
quality of mother-infant interaction, but the impact was instead mediated trough insecure maternal-fetus attachment, low family 
support, and severe maternal pre- and postnatal mental health problems (Punamäki et al., 2017). 

1.4. Maternal mental health, dyadic interaction, and infant development 

Extant research evidences that mothers who suffer from mental health problems, such as depression or anxiety, have difficulties in 
bonding with their infants (Edhborg, Lundh, Seimyr, & Widström, 2003; Muzik et al., 2013). Compared to mothers without mental 
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health problems, they are less likely to touch their infant and to show sensitive, warm, and positive interactions (Feldman et al., 2009). 
Anxious mothers tend to overstimulate and be intrusive or irritable in their dyadic interaction (Seymour, Giallo, Cooklin, & Dunning, 
2015), and depressive mothers are often insensitive and withdrawn with their babies (Cluxton-Keller & Bruce, 2017). The infants of 
depressed and anxious mothers appear to be more tense and difficult to soothe (Agrati et al., 2015; McGrath, Records, & Rice, 2008) as 
well as are at increased risk of stress dysregulation (Letourneau, Watson, Duffett-Leger, Hegadoren, & Tryphonopoulos, 2011). 

Subsequently, children of depressed mothers are at heightened risk for behavioral and emotional problems (Dietz, Jennings, Kelley, 
& Marshall, 2009; Cooklin, Giallo, D’Esposito, Crawford, & Nicholson, 2013) and compromised development of motor, cognitive, and 
language skills (Aoyagi et al., 2019; Grace, Evindar, & Stewart, 2003; Kingston, McDonald, Austin, & Tough, 2015; Mirhosseini et al., 
2015). The withdrawal, unpredictability, and irritation that characterize depressive and anxious mothering can interfere with infants’ 
ability and willingness to explore their environment and share and learn from novel experiences, which can pose a risk for optimal 
language and intellectual development. Importantly, positive mother-infant interaction, involving maternal responsiveness and dyadic 
shared pleasure can comprehensively enhance infant development (Milgrom, Westley, & Gemmill, 2004). However, we do not know 
whether maternal mental health and mother-infant interaction play similar roles in the context of military conflict and traumatic war 
experiences. 

1.5. Research aims 

This prospective study followed Palestinian mother-infant dyads from the time of delivery (T1) to when the infant is six (T2) and 
eighteen (T3) months old. Mothers were exposed to traumatic war events when they were in the first trimester of their pregnancy 
during the 2014 Gaza War. Our aim was to understand the impact of traumatic war events and potential trauma-induced changes in 
maternal mental health and dyadic interaction on infant development. The schematic model of the study hypotheses is presented in 
Fig. 1. 

Our first research task was to examine how maternal prenatal exposure to traumatic war events predicts infant development. We 
hypothesized that higher prenatal exposure to war trauma, measured as maternal reports of war-time destruction, human losses, 
witnessing horrors, and threat to life are associated with lower levels of infant motor, cognitive-language, and socioemotional 
developmental skills at six (T2) and eighteen (T3) months of age. Second, we tested the mediating roles of maternal postpartum mental 
health problems, quality of dyadic mother-infant interaction, and early infant development (at six months) in the association between 
prenatal traumatic war events and the developmental skills of infants at 18 months of age. According to our mediation hypothesis, high 
exposure to traumatic war events is associated with high levels of maternal PTSD, depressive and somatization symptoms at T2 and T3, 
low-quality mother-infant interaction (low closeness and scaffolding and high distance) at T2, and low developmental skills at six 
months, which in turn is associated with low levels of development of infant motor, cognitive-language, and socioemotional skills at 18 
months. 

2. Method 

2.1. Participants and procedure 

The participants were 502 Palestinian women recruited at their delivery in maternity units in three governmental and one private 

Fig. 1. Conceptual model of maternal mental health problems and poor dyadic mother-infant -interaction quality mediating the impact of traumatic 
war events on infant sensorimotor and cognitive development. 
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hospitals in the Gaza Strip (T1). When infants were six months, 392 mothers participated (T2), and 386 continued at 18 months (T3). 
The T1 assessment was conducted between January to March 2015. The participants were representative of the four main regions 

of the Gaza Strip: North (n = 100), Middle (n = 100), and South (n = 100), and Gaza City (n = 202). The inclusion criteria were that 
they were pregnant and in their first trimester during the 2014 Gaza War. One midwife in each hospital registered all deliveries during 
her work shift and obtained written informed consent from participants. 

The T2 assessment was conducted from June to October 2015, when the infants were about six months old (M = 6.18; SD = 0.41), 
and the T3 assessment was conducted from August to November 2016 when they were about 18 months old (M = 18.10; SD = 0.56). 
Ten fieldworkers with bachelor’s degrees in social work, health sciences or psychology and former interview experiences visited 
mother-infant -dyads in their homes or their location after displacement. Fieldworkers attended a comprehensive training on the 
research tasks, ethics, and procedures, and two Palestinian members of the research team supervised the fieldwork through super-
visory meetings. The interviews lasted for an average of 90 min. The infants received small presents for their participation. The study 
was approved by the Palestinian Health Research Council and the Helsinki Committee for Ethical Approval. Further, the Research 
Board in the Islamic University of Gaza, Palestine, reviewed and approved the research tools and procedures. 

The number of participants who dropped out between T1 and T2 was 110 (22 %). The reasons were lost home addresses due to 
displacements and shelled homes (n = 90), death of the baby (n = 13), and withdrawal for family reasons (n = 7). The dropout was 
related to shorter gestation (t = 2.50, p = 0.01) and poorer newborn health (t = 57.65, p = 0.0001), but was not related to infants’ 
gender and birthweight or age, employment, and education of the mother. The women without addresses were from Gaza City, where 
one large neighborhood was completely destroyed and all families were displaced, and were living currently with relatives or in tents 
provided by the United Nations (UN). Due to the military siege and international economic boycott, Palestinians were not allowed to 
import rebuilding materials such as cent or metals (Manduca et al., 2017; UN-Human Rights Council, 2014). The drop-out rate between 
T2 and T3 was only five mothers, one due to death of the child and others to missing current address. 

2.2. Measures 

2.2.1. Demographic and obstetric information (T1) 
Standard European and US birth register information was collected at birth by the mid-wives in maternity units, including 

birthweight, length of gestation, mode of delivery, newborn health, and the need of an intensive care unit (NICU). Mothers also re-
ported their own and spouse’s working status (working at home or are professionals; are unemployed or employed or entrepreneurs), 
family size, and parental age. 

2.2.2. Traumatic war events (T1 and T2) 
At T1, mothers responded to five questions regarding their exposure to the 2014 war: whether their own house was bombed, their 

neighboring house was bombed, whether they were inside their home at the time of the shelling/attack, whether they were displaced 
afterwards, and whether they found spent ammunitions inside their dwelling (yes = 1; no = 0). Researchers verified the proximal 
exposure to military attacks by photo documenting the degree of home destruction (available from the corresponding author). 

In T2, traumatic war events were assessed by a scale of 22 traumatic war events, based on scales used during earlier wars and 
military offensives on the Gaza Strip (Punamäki et al., 2017), and updated by events typical to the 2014 Gaza War (like being under 
curfew with dead bodies in the house). Seven events probed death and losses (e.g., death and injury of family members, seeing friend 
killed), nine probed witnessing horrifying scenes (e.g., seeing deaths, explosions, and bombing, experiencing threats and massacres, 
and hearing injured screaming), and six probed threats to life (e.g., fleeing for life due shelling/bombing, near miss of death, separation 
from family). The mothers reported whether they had been exposed to these events during the 2014 Gaza War (yes = 1; no = 0). A 
factor analysis with varimax rotation was conducted for both T1 and T2 traumatic war events to check their dimensionality. The results 
explained 46.38 % of their variation, thereby conforming dimensions of material destruction, death, and losses, witnessing horrors, 
and threats to life, and these scores were used to create a latent variable in the SEM analysis (the five events documented during T1 
loaded in factors of material destruction and threat to life). 

2.2.3. PTSD symptoms (T2 and T3) 
During T2, the 16-item scale of PTSD symptoms, obtained from the Harvard Trauma Questionnaire (HTQ; Mollica et al., 1992), was 

applied. The HTQ covers intrusive, avoidance, and hypervigilance symptoms. Using a four-point scale, ranging from 1 (Not at all) to 4 
(Severely), the mothers estimated how much they suffered from the described symptoms during the previous month. A sum variable 
was constructed with a Cronbach’s α value of 0.91. A cut-off score of 2.06 was calculated from an averaged sum variable to indicate 
clinically significant PTSD (Oruc et al., 2009). 

During T3, PTSD symptoms were measured using a nine-item National Stressful Events Survey PTSD Short Scale (NSESSS-PTSD) 
(LeBeau et al., 2014). It is based on the DSM-5 diagnostic criteria and encompasses the dimensions of intrusion, avoidance, and 
hypervigilance as well as negative cognitive-affective responses. The mothers estimated, on a five-point scale, the extent to which they 
had suffered the symptoms and affective states during the previous month 0 (Not at all) to 4 (Extremely). A sum score was constructed 
with Cronbach’s α value of 0.94. A cut-off score of 24 was calculated from a sum variable to indicate clinically significant PTSD 
(LeBeau et al., 2014). The reason for changing the PTSD symptom scale was the criticism of the HTQ not being updated for DSM-5. 

2.2.4. Depressive symptoms (T2 and T3) 
The Edinburgh Postnatal Depression Scale (EPDS) (Cox, Holden, & Sagovsky, 1987) was applied to measure depressive symptoms. 
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The EPDS consists of 10 items that assess negative feelings, thoughts, and behaviors—such as sadness, fear, self-blame, and sleeping 
problems. Using a four-point scale, ranging from 0 (indicating that the symptom was not present) to 3 (indicating high symptom 
presence), the mothers estimated whether and to what extent they had suffered from the described symptoms during the last two 
weeks. Sum variables were constructed and Cronbach’s α values were 0.82 at T2 and 0.83 at T3. A cut-off score of >12 of sum variables 
indicated clinically significant depression (Ghubash, Abou-Saleh, & Daradkeh, 1997). 

2.2.5. Somatization symptoms (T2 and T3) 
Somatization symptoms were assessed using the 12-item somatization-subscale of the Symptom Checklist-90 (SCL-90) (Derogatis, 

Lippman, & Covi, 1973). The items describe psychosomatic complaints, such as pains in the heart or chest, faintness, dizziness or 
muscle soreness. Using a five-point scale, ranging from 1 (not at all) to 5 (very much), the mothers estimated the extent to which they 
had suffered from each symptom during the last week. Sum variables were constructed with Cronbach’s α values being 0.77 at T2 and 
0.89 at T3. 

2.2.6. Infant-mother interaction (T2) 
The 28-item short version of the EA-SR Brief (Emotional Availability-Short Report; Biringen, Matheny, Bretherton, Renouf, & 

Sherman, 2000; Biringen, Vliegen, Bijttebier, & Cluckers, 2002) was used to evaluate the quality of infant-mother interaction at six 
months. First, the questionnaire depicts close and positive dyadic interactions (10 items, e.g., “My baby likes to be with me the most of the 
time”; “My baby seems to light up when she/he sees me”; “I am usually in a good mood when with my baby”); second, distant and hard 
to soothe dyadic relationships (10 items, e.g., “My baby is “cranky” most of the time”; “My baby doesn’t seem to notice when I come back 
into the room”; “It is hard to soothe my baby and he (or she) seems to be distressed a lot”); and, third emotional scaffolding (8 items–e.g., 
“I try to see things from my baby’s perspective”). Using a five-point scale ranging from 1 (not at all) to 5 (completely), the mothers 
estimated the extent to which the descriptions fit themselves and their baby. The EA-SR Brief self-report has been found to correlate 
significantly with EA observation scales; for example, correlations ranged from 0.37 to 0.44 (p < 0.0016, N = 84) between close and 
positive dyadic interaction with six observation scales (sensitivity, structuring, non-hostility, non-intrusiveness, responsiveness, and 
initiation) (Vliegen, Luyten, & Biringen, 2009). 

Further, since the EA-SR-Brief has not been validated in Middle Eastern samples, we ran a confirmatory factor analysis (CFA) to 
confirm the three-dimensionality in the present sample. Averaged sum variables were constructed, but reliability analyses revealed 
satisfactory internal consistency only for close and positive (α = 0.71) and, to a certain extent, for distant and negative (α = 0.65) 
dimensions, but not for scaffolding (α = 0.51). 

2.2.7. Infant developmental skills at six months (T2) 
A 48-item questionnaire, based on the Minnesota Child Development Inventory (MCDI) (Kopparthi et al., 1991), was applied to 

assess the infants’ fine- and gross-motor development, vocalizations and utterances, as well as socioemotional development at six 
months. The items reflect increasingly demanding skills. The 15-item scale for fine-motor development begins with “Baby keeps both 
hands tightly clenched” and “Baby grabs the parent’s finger strongly when it touches the baby’s palm” and ends with “Baby can 
beat/hit/bang two blocks or other toys several times against each other” and “Pincer grip: The baby can grab small items by using 
her/his fingertips and by flexing the thumb and the index finger.” Further, seven items of the fine motor skills were visualized in 
addition to the verbal descriptions provided. The 10-item scale for gross-motor development begins with “Raises head to the height of 
five centimeters, at least, and keeps it up about three seconds” and “Can roll from her/his stomach on to her/his back without help” and 
ends with “Can pull her/himself to stand independently, for example, through seeking support by her/his hand against the wall or 
bed.” The 10-item scale for language skills began with “Baby’s vocalization begins to resemble utterances–for example, ala and ila” and 
“Baby voices/utterances are continuous across one respiratory cycle (breathes in and out)” and ends with “Baby produces utterances 
that sound as real words—for example, expressions such as umm, abu (mother, father).” Finally, the 13-item scale for socioemotional 
development begins with “The baby makes eye contact” and “She/he smiles similarly to both the parents and stranger/visitors in the 
house” and ends with “She/he is attending the play of ‘giving and taking’.” Using a three-point scale, mothers estimated whether the 
infant had performed the task (1 = not observed; 2 = observed once or occasionally; 3 = observed many times, routinely). The MCDI has 
been validated and corresponds with the Bayley Sensory Motor Skills scale for 8- to 16-month old infants in North American (Kopparthi 
et al., 1991) and Egyptian (Baheree, 2013) samples. The current 48-item scale has been validated for the evaluation of early 
communication, language, and sensorimotor development among Finnish children (Lyytinen, Ahonen, Eklund, & Lyytinen, 2000) and 
a 15-item short version was found to be reliable and valid in the Palestinian Infant Study (Punamäki et al., 2017). Sum scores were 
calculated for fine-motor (α = 0.72), gross-motor (α = 0.75), language (α = 0.72), and socioemotional development (α = 0.61). 

2.2.8. Infant developmental skills at 18 months (T3) 
The skills were assessed by using three scales of the 50-item Arabic version of the Bayley Scales of Infant Development, BSID-III (Al 

Behairi, 2013): motor development (11 items, e.g., “Sitting without support,” “Reaching objects with a goal-directed attempt”); cognitive- 
language development (22 items, e.g., “Looking at the pictures in the book,” “Building a tower of two cubes or more,” “Imitating words”), 
reflecting increasingly advanced skills; and socioemotional development that incorporates capacity to use a range of emotions, experi-
ences, and expressions in social engagements (17 items, e.g., “Is responsive to people,” “Soothability when upset,” “Trust in others 
without fear”). A psychologist assessed the 18-month old infants individually for their motor and cognitive-language skills and 
observed and interviewed the mother for socioemotional development. Each task performed by an infant was scored on a scale (yes =
1, succeeded, performed; or no = 0, did not perform) in accordance with the specified performance standards of each task. Sum 
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variables were calculated for the three development domains, and Cronbach’s α values were 0.80 for cognitive-language, 0.84 for 
motor development, and 0.89 for social-emotional scales. 

2.2.9. Translation 
All measures were taken in Arabic. The HTQ (Salo, Qouta, & Punamäki, 2005), EPDS, and a part of T2 developmental skills scales 

(Isosävi et al., 2017) and EA-SR short scale (Punamaki et al., 2017) were translated and validated in earlier studies conducted among 
Arab speaking adults. The traumatic war events and BSID-III were originally in Arabic. A bilingual researcher translated additional 
items of the T2 developmental skills and T3 PTSD scale from English to Arabic and another conducted a back translation to check for 
accuracy. 

Table 1 
Demographic Background, Obstetric and Newborn Characteristics at Birth at T1 (%).   

Participantsa 

% N 

Mother’s age (years)   
16–20 14.5 73 
21–30 62.9 316 
31–40 21.1 106 
41− 52 1.4 7 

Number of children   
Expecting first child 26.5 133 

1–3 53.0 268 
4–6 17.0 85 
7–10 3.5 18 

Mother’s education   
No formal education 1.6 8 
Elementary and secondary school 24.9 125 
Gymnasium 33.9 170 
College and Polytechnic 31.5 158 
University 8.2 41 

Mother employment   
Works at home 88.8 446 
Worker or entrepreneur 0.2 1 
Blue collar 9.3 46 
High professional 0.6 3 
Student 1.2 6 

Type of residence   
Urban area 48.9 244 
Village 18.6 93 
Refugee camp 32.5 162 

Child’s sex   
Girl 50.4 253 
Boy 49.6 249 
Gestational age (weeks)   
< 37 4.2 20 
37 11.3 54 
38− 42 84.5 404 

Birth weight (gr)   
< 2500 4.5 21 
2500–3499 54.1 252 
3500–4499 39.7 185 
> 4500 1.7 8 

Newborn health   
Excellent 51.1 256 
Good 45.5 228 
Health problemsb 2.6 13 
Child death 0.8 4 

Birth defect   
ICD 10 diagnosis 5.2 26 
Not defect 94.8 476 
Type of delivery   
Normal vaginal 86.8 435 
Caesarean 13.2 66  

a Participant numbers ranges between 466 (birth weight) and 502 differed due to missing 
responses. 

b Combines reasonable and severe problems (severe n = 2). 
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Table 2 
Means and Standard Deviations of Research Variables at T2 and T3 according to Child Gender and Total Sample.   

T2 (Child 6 months) T3 (Child 18 months)  
Girls Boys Total a Girls Boys Total a  

M SD M SD Minu-mum d Maxi-mum d Range M SD M SD Minu-mum d Maxi-mum d Range 
Maternal mental health 

PTSD symptomsb 31.77 8.99 31.76 9.80 16.00 59.00 43 16.30 9.56 16.00 8.59 0 36.00 36 
Depressive symptoms 18.19 5.61 17.77 6.12 10.00 38.00 28 19.73 6.32 18.81 5.62 10.00 38.00 28 
Somatization symptoms 29.16 10.79 28.96 10.73 13.00 60.00 47 29.16 10.79 28.96 10.73 13.00 60.00 47 

Mother-infant -interaction 
Close and positive 4.29 .48 4.31 .45 1.33 5.00 3.67        
Distant and negative 2.28 .54 2.34 .60 1.00 4.64 3.64        
Scaffolding 3.37 .61 3.48 .62 1.80 5.00 3.20        

Infant development c 

Fine-motor skills 36.28 5.37 35.48 4.58 15.00 45.00 30        
Gross-motor/Motor skills 23.78 4.20 23.36 3.74 12.00 22.00 10 9.22 2.51 9.36 2.20 0 11.00 11 
Language skills /Cognitive-language 21.73 4.28 21.64 3.90 10.00 30.00 20 19.31 2.59 19.28 2.43 2.00 21.00 19 
Socioemotional skills 33.39 3.18 32.85 3.02 13.00 39.00 26 80.48 15.95 80.09 15.17 37.00 112.00 75  

a N = 392 at T2 and N = 386 at T3. 
b The questionnaire of PTSD was different at T2 (based on DSM-IV) and T3 (based on DSM5). 
c Assessment tools were different at T2 (Based on mothers’ reports) and T3 (Based on Baley II testing). 
d These are the actual values based on this data (not theoretical). 
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2.3. Statistical analyses 

The descriptive statistical analysis and computation of sum variables were conducted using SPSS 25.0. The distributions of de-
mographic variables and traumatic war events are presented as percentages and correlations among study variables as the Pearson 
Cross Product method. In order to answer the two research questions, an SEM with latent variables was applied, using Amos SEM 
(Amos 24.0 software; SPSS Framework Version). 

Fig. 1 presents the hypothesized SEM model with direct and indirect effects that was constructed to analyze (a) how maternal 
prenatal exposure to traumatic war events would predict infant motor, cognitive-language, and socioemotional development at six 
(T2) and eighteen (T3) months and (b) whether maternal mental health problems, quality of mother-infant dyadic interaction, and 
earlier infant developmental skills (6 months) would mediate the association between traumatic war events and infants’ develop-
mental skills at 18 months of age. 

The measurement models of the latent variables were first tested with the maximum likelihood (ML) method to confirm the validity 
of constructs and to learn about their dimensionality. In the SEM model, the exogenous variable was the latent construct of traumatic 
war events (four manifest variables: material destruction, death and loss, witnessing horrors, and threat to life). Four endogenous 
latent variables were the two sets of maternal mental health in T2 and T3 (three manifest variables: PTSD, depressive, and somatization 
symptoms at both assessments), mother-infant interaction in T2 (three manifest variables: close and positive, distant and negative, and 
scaffolding interaction), and infant developmental skills at six months, T2 (four manifest variables: fine-motor, gross-motor, language, 
and socioemotional skills). Further, the outcome latent variable was infant developmental skills at 18 months (three manifest vari-
ables: motor, cognitive-language, and socioemotional skills). Error terms were allowed to correlate within manifest variables of an 
latent constructs. Based on modification indices the following correlations were included in the SEM model: witnessing horrors with 
threat to life, witnessing horrors with death and loss in traumatic war events; PTSD symptoms with depressive symptoms at T2 and T3, 
close and positive and scaffolding in mother-infant interaction, and fine-motor with socioemotional in infant development at T2. In 
addition, the number of children and gestational age were included as covariants in the SEM model, the former for statistical reasons 
(correlated with both dependent and independent variable) and the latter for developmental importance in terms of motor 
development. 

To test the direct effects, the latent variables of infant developmental skills at T2 and T3 were regressed on the latent variable of 
traumatic war events. Testing the mediation hypothesis proceeded in three stages: (1) The four endogenous latent variables (maternal 
mental health at T2 and T3, dyadic interaction at T2, and infant developmental skills at T2) were regressed on the exogenous latent 
variable of traumatic war events. (2) The latent outcome variable of infants’ developmental skills at T3 was regressed on the four 
endogenous variables and on the exogenous latent variable traumatic war events. 

Two conditions indicate the mediation or indirect effects between traumatic war events and infants’ developmental skills in T3 
(through maternal mental health in T2 and T3, dyadic interaction in T2, and infant development at T2): (1) statistically significant 
paths (β-values) between the exogenous, endogenous, and outcome variables, and (2) significant indirect effects, indicated by un-
standardized b-values with confidence intervals (CI) excluding zero. The AMOS-program was used to calculate the indirect effect by 
using a ML method that obtains estimates of the parameters and produces bias-corrected bootstrap CIs to construct both direct and 
indirect effects (MacKinnon, Lockwood, & Williams, 2004). For the bootstrap procedure, the three-wave data was completed by 
regression-based multiple imputation technique (because the procedure is based on complete data). The actual SEM testing of hy-
potheses is based on available original data of 392 at T2. 

The criteria for model fitness were non-significant χ2-value, comparative fit index (CFI), and Tucker-Lewis index (TLI) above 0.90, 
and the root mean square error of approximation (RMSEA) was below 0.06 (Bentler, 2007). 

3. Results 

3.1. Descriptive results 

Table 1 presents the demographic and obstetric data collected in T1. The average age of the mothers was 26 years of age (SD = 6.0 
years). A third of mothers had gymnasium or college (34 %) or polytechnic (32 %) level of education and only 2% had no formal 
education. Further, a majority of mothers currently worked at home (89 %) and the remainder worked as blue collar staff, such as 
teachers or nurses (9.3 %). 

The sample consisted of an equal number of boys and girls. With regard to obstetric data, the average duration of gestation was 
39.23 weeks (SD = 1.77 weeks) and birthweight 3348.38 g (SD =527.96 g). The prevalence of preterm delivery (< 37 weeks) was 4%, 
low birth weight (< 2.500 g) 4.5 %, and birth defects 5.2 %. All babies were born alive, although one died within a few minutes after 
birth and four died in the first six months (reasons not awailable). 

Table 2 presents the statistics associated with the study variables according to child gender in T2 and T3. T-tests showed that there 
were no gender differences (available from the authors). With regard to the severity of the mothers’ mental health problems, 31.1 % 
had clinically significant PTSD at T2 and 20.5 % at T3; moreover, 21.5 % suffered clinically significant depression at T2, and 27.2 % at 
T3. 

Mothers’ prenatal exposure to traumatic war events during the 2014 Gaza War was relatively high. Almost two-thirds (63.9 %) had 
experienced shelling and bombing in their neighborhood, approximately one-thirds (32.7 %) had their home destroyed, and one-thirds 
(35.4 %) were inside the house when bombed. In mothers’ own reports, the most common events were related to witnessing horrors, 
such as massacres (50.6 %), heavy explosions and burning (63.6 %), or hearing wounded people scream (47.4 %). Approximately half 
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Table 3 
Pearson’s Product Moment Correlations between Traumatic War Events, Maternal Mental Health at T2 a, Mother-perceived Emotional Availability at T2 a, and Infant Development at T3 b.   

Traumatic war events (T1and T2) Maternal mental health (T2) Mother-infant interaction (T2) Infant development (T3)  
1. 2. 3 4. 5. 6. 7. 8. 9. 10. 11. 12 13 

Traumatic war events (T1& T2) N = 392 
1.Material destruction              
2. Death and losses .12*             
3. Witnessing horrors .27*** .17*            
4. Life-threat .34*** .28*** .27***           
Mental health problems (T2) N = 392 
5. PTSD symptoms .25*** .25*** .31*** .20***          
6. Depressive symptoms .04** .13* .03 .05 .51***         
7. Somatization .09* .15** .17** .09* .64*** .61***        
Mother-infant-interaction (T2) N = 392 
8. Close and positive − .04 − .01 .11* − .01 − .05 − .17** − .23***       
9. Distant and negative .07+ .07+ − .18*** .06 .19*** .35*** .19*** − .14**      
10.Scaffolding − .04 .03 − .06 − .07+ − .03 − .01 − .09+ − .19*** .06     
Infant development (T3) N = 386 
11. Motor − .04 − .03 .20*** .10 − .03 − .17** − .12** .31*** − .24*** .08    
12.Cognitive-language − .02 − .03 .16** − .10* − .01 − .19*** − .13* .16** − .15** .01 .63***   
13. Socio-emotional − .09+ − .03 − .01 − .08 − .09+ − .07 − .03 .07 − .07 .05 .42*** .51***  

Notes: + p < .10, * p < .05, ** p < .01, *** p < .001; The significances are based on one-tailed correlations between traumatic war events and other study variables, and on two-tailed correlations between 
all other variables a N = 392 at T2; Maternal mental health and mother-infant -interaction is reported only from T2 assessment due to the lack of space; the T3 correlations are reported in the text; b N = 386 
at T3. 
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of the mothers reported life-threatening experiences, such as not finding safe place to hide from shelling and bombing (50.8 %), 
soldiers attacking family (51.0 %), or near- missing death (53.1 %). Death (6.9 %) and injury (12.1 %) of family members were less 
common traumatic war events. 

Table 3 presents the correlations among traumatic war events, maternal mental health problems at T2, mother-infant interaction 
quality at T2, and infant developmental skills at T3 (correlations of maternal mental health problems at T3 and infant developmental 
skills at T2 are not reported due to lack of space). All four indicators of traumatic war events were significantly positively correlated 
with PTSD and somatization symptoms, but only material destruction and death and losses were correlated with depressive symptoms. 
Instead, only witnessing horrors correlated significantly with the quality of mother-infant dyadic interaction; however, somewhat 
unexpectedly, as correlation was positive with close and positive interaction and negative with distant and negative interaction. All 
indicators of maternal mental health problems correlated positively with distant and negative mother-infant interaction, but only 
depressive and somatization symptoms negatively with close and positive interaction. With regard to traumatic war events, only 
witnessing horrors was correlating significantly and, unexpectedly, positively with a high level of infant motor and cognitive-language 
skills at T3. Further, maternal depressive and somatization symptoms (but not PTSD symptoms) were negatively correlated with in-
fants’ motor and cognitive-language skills at T3. Close and positive mother-infant interaction correlated positively and distant and 
negative interactions correlated negatively with infants’ motor and cognitive-language skills at T3. 

Of background variables, the number of children correlated positively with material destruction of war events (r = 0.13, p = 0.003, 
n = 495) and negatively with infants’ developmental skills at T3 (motor, r = -0.15, p = 0.004, n = 346; cognitive-language, r = -0.12, p 
= 0.021, n = 348; and socioemotional r = -0.12, p = 0.027, n = 354). Higher gestation age correlated positively with infant motor skills 
at T3 (r = 0.13, p = 0.008, n = 354), but not with other developmental skills. Further, none of the traumatic war events correlated 
significantly with gestational age, but material destruction was negatively correlated with optimal newborn status (r = -0.13, p =
0.003, n = 495). Child gender, newborn health, birth weight, or mother’s education or work status were not correlating with 
developmental skills at T3. 

3.2. Measurement models of latent variables 

Table 4 presents the measurement models of the latent constructs of traumatic war events, maternal mental health, mother-infant 
interaction quality, and infants’ developmental skills. The measurement models were part of the final SEM model with direct and 

Table 4 
Measurement Models: Loading Estimates of Manifest Variables of Traumatic War Events, Maternal Mental Health, Mother-Infant Interaction, and 
Infant Development for Corresponding Latent Constructs of the Structural Equation Model (SEM).  

Manifest variables for latent constructs Unstd β SE Std β Critical ratio/t-tests 
Traumatic war events T1 and T2     
Material destruction 1.00b  .42  
Death and losses 0.29 .10 .22 2.84** 
Witnessing horrors 0.81 .18 .62 4.39**** 
Life-threat 0.52 .13 .40 3.86**** 
Maternal mental health problems at T2     
PTSD-symptoms 1.00  .90  
Depressive symptoms 0.92 .06 .82 15.00**** 
Somatization symptoms 1.04 .09 .72 11.97**** 
Maternal mental health problems at T3 a     

PTSD-symptoms 1.00 . .61  
Depressive symptoms 0.82 .09 .84 9.52**** 
Somatization symptoms 1.78 .77 .62 6.11**** 
Mother-infant interaction quality at T2     
Close and positive 1.00  .23  
Distant and negative − 3.09 1.19 − .69 − 2.599** 
Scaffolding 0.17 .32 .04 0.52 
Infant developmental skills at T2     
Fine-motor 1.00  .73  
Gross-motor 0.94 .06 .71 15.54**** 
Language 0.76 .05 .72 15.75**** 
Socioemotional 2.58 .13 .91 19.35**** 
Infant developmental skills at T3     
Motor 1.00  .81  
Cognitive and language 1.07 .08 .83 12.84**** 
Socioemotional 4.97 .45 .62 11.06**** 
Model indicesb     

χ2 = 393.51, df = 153, p = .0001; CFI = .91; TLI = .91; NFI = .91; RMSEA = .057 [90% CI: .050–.064]         

Notes: ****p < .0001, ***p < .001, * p < .05. 
a N = 511 at T1, N = 392 at T2 and N = 386 at T3. 
b In the Unstandardized estimate (β) StdE (Unstandardized estimate) and critical ratio (t-values) refer to parameters fixed to 1 in the measurement 

model; cThe measurement models are from the final tested SEM model, thus the model indices are the same as in Table 4. 

S.R. Qouta et al.                                                                                                                                                                                                       



Infant Behavior and Development 63 (2021) 101532

12

indirect paths, which showed good fit indices, CFI = 0.91, TLI = 0.91, RMSEA = 0.057 [90 % CI: 0.050–0.064], although χ2 (393.51, df 
= 151, p = 0.0001) was significant, as is often the case in large samples (Hu & Bentler, 1999). All manifest variables loaded signif-
icantly on the constructed latent variables, except scaffolding in mother-infant interaction. Moreover, the estimation loadings of death 
and losses (β = 0.22) and close and positive mother-infant interaction (β = 0.23) were unacceptably low, although they were sta-
tistically significant. They were all included in the analysis for conceptual and technical reasons (each latent variable had at least three 
manifest variables). 

3.3. Impact of traumatic war events on infant development 

The SEM model testing simultaneous direct and indirect paths predicting the infant developmental skills at 18 months indicated 
adequate goodness-of-fit (see fit indices in Tables 4 and 5). With regard to the first research question, Table 5 illustrates that, against 
the hypothesis, high maternal prenatal exposure to traumatic war events was not significantly associated with fine-motor, motor, 
language, and socioemotional infant developmental skills at six months (T2). Further, in contrast to the hypothesis, traumatic war 
events were associated with higher motor, cognitive-language, and socioemotional developmental skills at 18 months (T3). 

3.4. Mediating roles of maternal mental health and dyadic interaction 

The results revealed two negative mediating paths from prenatal traumatic war events to infants’ developmental skills at 18 
months, both through maternal mental health problems. First, as hypothesized, high prenatal exposure to traumatic war events was 
associated with a higher level of maternal mental health problems at T2 (β = 0.35, t = 4.96, p = 0.0001), which then—through 
maternal mental health problems at T3 (β = 0.60, t = 7.86, p = 0.0001)—was associated with low level of infant developmental skills at 
18 months (β = -0.20, t = -2.24, p = 0.023). Traumatic war events were not directly associated with maternal mental health at T3. 

Second, maternal mental health problems at T2 were also associated with a low quality of mother-infant interaction (β = -0.68, t =
-3.35, p = 0.0001), which then was associated with a low level of infant developmental skills at T3 both directly (β = 0.12, t = 1.98, p =
0.048) and via infant developmental skills at T2 (β = -0.17, t = 2.35, p = 0.020). The association between T2 and T3 developmental 
skills was significant (β = 0.33, t = 5.10, p = 0.0001). 

Against our hypothesis, there was also a positive path from prenatal exposure to traumatic war events into infant developmental 
skills at T3, mediated via the quality mother-infant interaction. High exposure to traumatic war events was associated with high 
quality of mother-infant interaction quality at T2 (β = 0.57, t = 2.99, p = 0.002), which then was associated with high level of infant 
developmental skills at T3 both directly and indirectly via high infant developmental skills at T2 (for β-values, see text above, Fig. 2 and 

Table 5 
Structural Equation Model (SEM) Mediating Paths between Traumatic War Events and Infant Development: Parameter Estimates (Coefficients) and 
Model Fit Indices.   

Unstandardized 
estimates 

S.E. Standardized 
estimates 

Critical ratio 

Direct path     
Traumatic war events -> Infants’ developmental skills T3 0.38 .18 .14 2.06* 
Paths from the predictor to mediators     
Traumatic war events -> Maternal mental health problemsT2 0.24 .05 .35 4.96**** 
Traumatic war events -> Maternal mental health problemsT3 0.02 .05 .03 0.41 
Traumatic war events -> Quality of mother-infant -interaction T2 0.10 .04 .59 2.99** 
Traumatic war events -> Infants’ developmental skills T2 0.14 .27 .03 0.50 
Sequential paths between mediators     
Maternal mental health problems T2 -> Maternal mental health problems T3 0.68 .09 .60 7.86**** 
Maternal mental health problems T2 -> Quality of mother-infant -interaction T2 − 0.17 .05 − .68 − 3.35**** 
Quality of mother-infant -interaction T2 -> Infants’ developmental skills T2 3.93 1.67 − .17 − 2.35* 
Paths between mediators and outcome     
Maternal mental health problems T3 -> Infants’ developmental skills T3 − 0.46 .20 − .20 − 2.24* 
Quality of mother-infant -interaction T2 -> Infants developmental skills T3 2.53 1.28 .12 1.98* 
Infants’ developmental skills T2 -> Infants’ developmental skills T3 0.16 .04 .33 5.10**** 
Covariant: Gestation age -> Infant development T3 0.06 .05 .05 1.36 
Covariant: Number of children -> Infant development T3 − 0.13 .04 − .22 − 2.84** 
Indirect paths between predictors, mediators and outcome a     

Traumatic War events -> Maternal mental health problems T2 -> Maternal mental 
health problems T3/ Quality of mother-infant interaction T2 -> Infants’ 
developmental skills T2 -> Infants’ developmental skills T3 

.16 .44  CI[-.282;.899] p =
.314 

Maternal mental health problems T2 -> Maternal mental health problems T3 / 
Quality of mother-infant interaction T2 -> Infants’ developmental skills T2 ->
Infants’ developmental skills T3 

− .88 .49  CI[-1.68;.− .136] p 
= .014 

Model fit indices  
χ2 = 393.51, df = 153, p = .0001; CFI = .91; TLI = .91; NFI = .91; RMSEA = .057 

[90% CI: .050–.064] 

Note: *p < .05, ***p < .001. a The values of are from imputated data (missing values replaced for Bootstrap testing); other analyses/path testing with 
non-imputed data. 
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Table 4). 
As revealed by the SEM results in Table 5, the bootstrap procedure found the entire indirect/mediating model to be non-significant 

(b = 0.16; CI’s included zero; p = 0.314). The AMOS program does not allow testing the significance of separate single mediators, but 
we tested the significance of the mediating model from maternal mental health problems at T2 to infant developmental skills at T3 
(through mental health problems at T3, dyadic interaction at T2, and developmental skills at T2), which turned out to be significant (b 
= 0.88, CI’s excluding zero; p = 0.014). 

4. Discussion 

The present study aimed to understand the underlying mechanisms that explain the impact of maternal prenatal exposure to trauma 
on infant development in conditions of war and military violence. The results revealed both negative and positive impacts of war 
trauma, with the latter being unexpected. Traumatic war events in pregnancy increased maternal mental health problems at six 
months, which then were associated with lower levels of infants’ cognitive, motor and socioemotional developmental skills at 18 
months through subsequent augmented mental health problems. In other words, the early maternal mental health problems were 
associated with low quality of mother-infant interaction, which then compromised infant development at 18 months, both directly and 
through earlier low infant developmental skills at six months. 

Importantly, the positive path from traumatic war experiences to enhanced infant developmental skills suggests that trauma- 
exposed mothers may intensify their efforts to maintain protective and loving interaction with their vulnerable infants, which may 
then be reflected in good infant developmental skills at 18 months. Modelling specified that mediating paths from maternal mental 
health problems to developmental skills were statistically significant, which accords with earlier research emphasizing the importance 
of maternal responses—particularly PTSD—to the trauma (Engel et al., 2005; Landrigan et al., 2008). The results contribute to general 
research on prenatal stress and infant well-being, the role of early interactional environment, and human rights issues of mothers and 
infants in war conditions. 

4.1. Mental health, dyadic interaction, and infant development in war 

Our results on mothers and infants in war conditions concur with research on child development in peaceful countries in two ways. 
First, pre- and postpartum maternal mental health problems pose a risk for normal infant intellectual, motor, cognitive, and language 
development (Grace et al., 2003; Kingston et al., 2015). There is abundant research on postpartum depression and our findings add that 
postpartum PTSD and somatization symptoms are also harmful for infant development. Second, high-quality mother-infant inter-
action—conceptualized by attachment security (Crittenden, 2006; Main & Hesse, 1990) or emotional availability (Biringen, 2000)—is 
associated with favorable infant development, including intellectual, motor, cognitive, and language achievements (Rocha et al., 

Fig. 2. Structural equation model (SEM) mediators between prenatal maternal exposure to traumatic war events and infant developmental skills. 
Note. N = 392. T1 = 1st trimester during the War on Gaza 2014 (mother-reported and researcher documented at deliver and mothers updated when 
infant was six-month; T2 = Infant is six months old; T3 = Infant is 18 months old. 
Only significant paths with standardized β-coefficients are shown; ****p < .0001; ***p < .001; **p < .01; *p < .05. Error terms and correlations and 
correlated residuals/error terms are omitted for clarity reason. Only first-order latent variables are shown, and their manifest variables and fixed 
estimates are presented in Table 4. 
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2019). Our findings confirmed the importance of high-quality dyadic interaction in associating and predicting the development of 
optimal developmental skills among infants in war times. 

Traumatic war events can severely threaten pre- and postnatal maternal mental health, which is presented in women who live in 
conditions of war and military violence (Punamäki et al., 2017; Taubman-Ben-Ari, Rabinowitz, Feldman, & Vaturi, 2001), are exposed 
to terrorist attacks (Pulcino et al., 2003), and have fled from war as refugees (Fellmeth, Fazel, & Plugge, 2017). Our prospective 
findings among Palestinian mothers specify that exposure to traumatic war experiences were associated with high levels of PTSD, 
depressive, and somatization symptoms at six months, but not anymore when infants were 18 months of age. Yet, the trauma exposure 
indirectly predicted subsequent mental health problems, which are mediated through a high level of earlier postpartum mental health 
problems. Prospective studies on maternal mental health in war conditions are lacking, but general follow-ups among trauma survivors 
confirm the trend of attuning the severity of PTSD with time (Bisson, Cosgrove, Lewis, & Robert, 2015). 

Our findings concur with research among survivors of terrorist attacks and refugees (Kaitz et al., 2009; Muzik et al., 2013; Van Ee 
et al., 2016) in that severe maternal mental health problems interfered with optimal mother-infant dyadic interaction by decreasing 
close and positive interaction and increasing distant and negative interaction. Importantly, however, prenatal maternal exposure to 
traumatic war events alone directly predicted good dyadic interaction; the quality deteriorated only indirectly in case the 
trauma-exposed mothers suffered from mental health problems. The earlier research on war and disasters did not focus on the role of 
mothers’ personal exposure to traumatic experiences but rather analyzed their responses to trauma in the form of PTSD (Chemtob 
et al., 2014; Landrigan et al., 2008) or subjective stress (Laplante et al., 2004, 2008). Our findings contribute to the research that 
emphasizes the importance of understanding the unique ways that mothers have of responding to traumatic events, as they potentially 
either attune or accelerate the impact of trauma on child well-being and development (Freud & Burlingham, 1943; Oni, Harville, 
Xiong, & Buekens, 2015). 

Literature suggests that maternal mental health and sensitivity and emotional availability in the dyadic interaction between mother 
and infant are crucial fine-attuning mechanisms in promoting infant development in general and particularly in buffering against 
overwhelming stress reactions (Gunnar & Donzella, 2002). Optimal dyadic interaction further promotes infants’ behavioral and 
hormonal synchronization with maternal regulatory processes (Feldman, 2012). In turn, these early regulatory mechanisms boost 
infants’ developmental skills of attention, memory, and learning (Holodynski & Friedlmeier, 2006). International organizations work 
determinedly to protect women and children from war trauma and to heal those who are traumatized (e.g., Child Defense Interna-
tional, Save the Children, and UNICFF). Our results suggest that these interventions must include therapeutic elements to enhance 
positive dyadic interaction and maternal mental health in addition to the essential protection of human rights and socioeconomic 
assistance. 

4.2. War and infant development 

The positive indirect link between war trauma and infant developmental skills at 18 months contradicts studies on prenatal 
maternal trauma during natural disasters that indicate negative influences on children’s intellectual, language, and socioemotional 
development (Laplante et al., 2004; Moss et al., 2017; Nomura et al., 2019). Further, the correlation analysis indicated that traumatic 
war events—particularly witnessing horrific scenes—was associated with a higher level of infant motor and cognitive-language skills. 
We may speculate that these prenatal experiences may drastically change the fetal hormonal environment to accelerate mobility. A few 
parents commented that our unexpected finding with regard to “war training” of motor skills with habitual Palestinian humor: 

We and our parents spent the childhood in national uprisings, Intifadas against the Israeli military occupation. We run all our lives, 
as the Palestinian children fought with stones against the occupation soldiers. Maybe the running started in the womb. 

The correlation analyses revealed trauma and outcome specificity, as only witnessing horrors was associated with higher motor and 
cognitive language skills, whereas threat to life was associated with lower cognitive-language skills. None of the traumatic war events 
correlated significantly with socioemotional skills, although a trend was found toward high trauma with a low level of these skills. 

A few earlier studies suggested that prenatal stress ranging from mild to moderate could improve infant motor development 
(DiPietro et al., 2006; Karam et al., 2016; Laplante et al., 2008). Further, Karam et al. (2016) indicated that maternal distress in 
pregnancy predicted the beneficial impact on infant motor development, whereas postpartum distress predicted problems in motor 
and sensorimotor development. Laplante et al. (2008) found a U-shaped association between prenatal stress and infant development 
and stated that moderate disaster stress was beneficial for children’s motor development, whereas severe prenatal stress had an 
opposite impact. 

The stress acceleration hypothesis, which states that early exposure to stress may lead to accelerated neural maturation to enhance 
short-term survival (Callaghan & Tottenham, 2016), may provide one explanation of these findings. In line with the hypothesis, fetuses 
of mothers undergoing prenatal stress show more motor activity and increased heart rates compared to the fetuses of more relaxed 
mothers (Field, 2017). These behavioral alterations may reflect unpredictability and high demands for prenatal programming in the 
fetus, who subsequently grows to be better prepared and physically “trained” to survive in stressful postnatal environments. Such 
programming may take place, for example, through increased maternal stress hormones that impact fetal stress regulatory systems and 
neural development (Tobon, Stransky, Ross, & Stevens, 2016). Although a few consequences of the accelerated prenatal development 
due to mild or moderate stress exposure may be beneficial in terms of earlier motor development, disadvantages are more expected. 
Importantly, the pregnant Palestinian mothers in our study were exposed to toxic traumatic stress, involving threat-to-life, witnessing 
horrors, and material and human losses. 

The disaster studies also specify that the timing of stress and trauma in pregnancy plays an important role in the intellectual 
development of infants, with the first trimester being the most vulnerable time (King & Laplante, 2005). The participating Palestinian 
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mothers faced major war trauma in their first trimester and, thus, the timing cannot explain the unexpected result of direct positive 
associations of trauma with infant motor and cognitive development. 

4.3. Can trauma bring anything good? 

In addition to the fetal programming (Glover et al., 2018) and stress acceleration hypotheses (Callaghan & Tottenham, 2016), 
research on resilience and post-traumatic growth might be helpful for understanding the direct link between war trauma and positive 
mother-infant interaction and advanced motor and cognitive infant development. Resilient war survivors can maintain their rewarding 
social relationships, optimistic future prospects and good everyday functioning; they can even blossom and learn from trauma 
(Bonanno, 2004; Southwick, Bonanno, Masten, Panter-Brick, & Yehuda, 2014). Those showing posttraumatic growth can interpret 
traumatic experiences as spiritual enlightenment, increased sense of social affiliation, and crystallization of meaning of life and own 
aspirations (Calhoun, Cann, Tedeschi, & McMillan, 2000). Both phenomena indicate that resourceful trauma survivors do not only 
manage to “keep the head above water” but also invest extra efforts to reach balance or gain compensatory strengths from hardships 
and adversities. The secret of resilience involves apt temperament, such as novelty-seeking, ability to provide and ask for help and 
social support, philosophical, ideological, and religious awareness to find meaning in trauma, as well as repertoires of multilevel 
processing and integration of trauma on cognitive, emotional, social, and physiological levels (Masten, 2010; Punamäki, 2014). A 
Palestinian study found that high post-traumatic growth could enable mothers to protect the emotional development of their infants 
from the negative impact of severe war trauma (Diab, Qouta, Isosävi, Kuittinen, & Punamäki, 2017). 

We could not find studies on resilience among expecting or caring mothers who live in traumatic conditions. Yet, our findings 
suggest that traumatic war events can intensify mothers’ efforts to protect their infants by creating positive interactions involving 
closeness, joy, and intimacy. This can be conceptualized as life-span salient resilience, as transition to parenthood is a decisive period 
for the dyad. Analogously, research in peaceful conditions provide evidence that certain infant-related stressors or even hardships, 
such as low birth weight (LBW) and developmental deficits, can intensify a mother’s efforts to provide compensatory and sensitive care 
in order to enhance optimal child development. Mothers of pre-term infants indicate a high quality of emotional availability involving 
sensitive structuring and positive emotions (Korja, Latva, & Lehtonen, 2012), and mothers with infertility history indicate a high level 
of positive parenting and immunity to stressful events (Repokari et al., 2006). The present study suggests that exposure to war trauma 
may have caused similar, maybe evolutionary or universally significant, phenomenon of additional investments made by mothers for 
taking care of their vulnerable and precious offspring in highly dangerous environment. Yet, importantly, our mediating analyses 
specify that this intensified maternal care was only possible among mothers who did not suffer from mental health problems. 

Trauma research suggests that the type of trauma is of importance for mental health consequences, but research is scarce for the 
effect of trauma on infant development. Survivors of interpersonal violence, particularly of early-life abuse and neglect, show more 
severe mental health symptoms than those of natural disasters or wars (Sezgin & Punamäki, 2019; McMillan & Asmundson, 2016). In 
this context, a Palestinian study confirmed that maternal interpersonal abuse had more negative impact than war trauma (2008/09 
Gaza War) on infants’ emotional development, which was indicated by emotional dysregulation and negative affectivity (Isosävi et al., 
2017). We may further speculate that war trauma can involve certain social, collective, and ideological benefits that are not present in 
natural disasters, such as floods and ice storms, which may explain a few differences between our findings of positive links and severely 
negative impact of natural disasters on infant development. It is probably that mothers with infants are given particularly strong social 
support, encouragement, and even admiration in war conditions related to the Palestinian national struggle for independence and end 
of military siege. The reasons for the importance of trauma type are related to unique meanings that survivors give to their painful 
experiences, social support or rejection they receive, and degree of betrayal of their basic trust or core beliefs that they experience 
(Calhoun et al., 2000; Punamäki, 2014). 

4.4. Strengths and limitations 

A prospective research setting and reasonable sample size are the strengths of the current study. The limitations are the use of a 
mother’s self-reports on mental health and mother-infant dyadic interaction as well as infant cognitive and sensorimotor development 
at six months of age. Clinical interviews would be more reliable in assessing maternal PTSD as well as depressive and somatization 
symptoms than self-reports that are biased and vulnerable to social desirability (Pawlby, Sharp, Hay, & O’Keane, 2008). Using 
video-recorded material and the emotional availability scoring system (Biringen, 2000) would have provided more objective infor-
mation regarding the nuances of dyadic interaction. Again, it is possible that social desirability and values of good mothering lead to 
biased self-reports of mother-infant interaction toward more positive and caring levels. When children were 18 months of age, we 
utilized an Arabic Bayley testing battery as a more preferable tool to assess developmental skills. Finally, our measures of traumatic 
war events at T1 and T2 are disproportionate as in the event of delivery in maternity care (T1) we could only include five questions 
regarding material losses and threat-to-life in the midwifes’ obstetric standards, while visiting mothers and infants in their homes or 
shelters (T2) it was possible to inquire about 22 possible traumatic war experiences. 

Future research must pay attention to the use of appropriate methodology with regard to maternal mental health, mother-infant 
interaction and infant development. Further, subsequent research could focus more specifically on the risk and resilience- 
promoting factors within families living in war conditions. 

S.R. Qouta et al.                                                                                                                                                                                                       



Infant Behavior and Development 63 (2021) 101532

16

5. Conclusions 

Human rights organizations like Save the Children warn that expecting mothers, fetuses, and infants are particularly vulnerable to 
traumatic war experiences. The core experience in war is threat-to-life, experienced in near misses, witnessing others dying, and 
fearing for the safety of children and family. The concern regarding human rights become urgent in the light of the contemporary 
knowledge of the long-term impact of maternal pre- and postnatal stress on human development (2017, Field, 2011; Clover et al., 
2010; 2018). Thus, mothers and their infants in war conditions need tailored help in order to prevent maternal mental health problems 
interfering with the protecting dyadic interactions and further human development. 
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MacKinnon, D. P., Lockwood, C. M., & Williams, J. (2004). Confidence limits for the indirect effect: Distribution of the product and resampling methods. Multivariate 

Behavioral Research, 39(1), 99–128. https://doi.org/10.1207/s15327906mbr3901_4. 
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