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Abstract

Background—The ability to regulate emotions is a key developmental achievement, acquired 

during social interactions and associated with better behavioral and social outcomes. We examined 

the influence of culture on child emotion regulation (ER) and aggression, and on early parenting 

practices, and the role of parenting in child ER.

Methods—We assessed 48 mother-infant dyads from three cultures (one UK, two South African 

(SA)), at three months infant age for maternal sensitivity during face-to-face interaction, and 

responses to infant distress during daily life, and at two years for child ER strategies and 

maternally-reported aggression.

Results—There were cultural differences in child ER, and these were associated with differences 

in levels of aggression. Maternal strategies in response to early infant distress also differed by 

culture and predicted later child ER. Maternal sensitivity during face-to-face interactions was not 

associated with culture and showed no clear relationship with child ER.

Conclusion—Cultural differences in maternal responses to infant distress mediated differences 

in child ER that are, in turn, related to differences in child aggression.

Introduction

The capacity for emotion regulation (ER) is essential for healthy socio-emotional and 

psychological development. In particular, poor ER is associated with difficulties in social 

functioning [1] and externalizing problems [2], particularly aggression (e.g. [3]). Research 

on ER has focused on two dimensions: (i) reactivity, which concerns the latency and 

intensity of responses, considered a temperamental trait; and (ii) regulation, which concerns 

processes that modulate reactivity, and includes a range of acquired behavioral strategies 

(e.g., self-comforting, distraction, asking for help, and avoidance) [4, 5]. Although innate 

and reflexive behaviors are prominent in infant regulation of distress or arousal (e.g., gaze 
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aversion), caregivers have been found to be the main source of regulation during early 

development [6]. Further, because maternal sensitivity during social interactions has been 

found to promote infant ER skills [7], these interactions have been considered a privileged 

context for ER development.

Is it striking that, while there has been considerable research on parenting and ER in 

European and North American populations, evidence from other cultures has been largely 

lacking [8]. This gap is important, because parents’ socialization of emotions is shaped by 

cultural beliefs [9]. Thus, in cultures placing a high value on inter-dependence, where 

obedience and respect for elders, as well as cooperation, are typically prioritized (e.g., East-

Asian and some African societies), suppression of the expression of negative emotions is 

promoted from early infancy [10, 11]. This contrasts with cultures that value independence, 

or individuation, where infant self-expression is typically promoted, and parental 

responsiveness to infants’ individual signals, including those indicative of distress, are the 

cultural norm [9, 10].

Variation in cultural values and goals concerning infant development in general, and ER in 

particular, has important implications for parenting research. To date, the principal focus of 

studies of ER, including those conducted in inter-dependent cultures [12, 13], has been 

parental sensitivity during early social interactions, including face-to-face engagement. 

However, this context, where infants are generally in a quiet alert state, may not be the most 

appropriate. Thus, research increasingly demonstrates the ‘specificity of effects’ of 

parenting- that is, that different parenting skills, elicited in different contexts, are relevant to 

different child outcomes [14–16]. Accordingly, parental responses to infant negative 

emotion, particularly when occurring in more general contexts than social interactions, may 

be far more relevant to understanding the role of parenting in the development of child ER, 

and the influence of cultural differences in parents’ values and aspirations. Because child 

aggression is a common outcome of poor ER, an understanding of the parenting and cultural 

mechanisms that influence child ER might also illuminate the development of cultural 

differences in child aggressive behaviour. Since aggression is highly prevalent in South 

Africa, particularly in urban contexts [17, 18], investigation of these issues in the South 

African context, in comparison with a European population, could be especially 

illuminating.

The current study

The current study was designed to address gaps in our knowledge concerning cultural 

variations in child ER, and in maternal reports of child aggression, as well as in the role of 

parenting practices in ER development. Specifically, we compared three cultures in terms of 

parental sensitivity in the face-to-face context, and in two of these we also assessed parental 

responses to infant distress in a wider context. One was an English (Reading) sample, typical 

of populations in which parenting and ER development have previously been studied. The 

other two samples, from South Africa (SA), were selected to be culturally different from one 

another: one was a white Afrikaans-speaking sample from Stellenbosch, similar in parenting 

values to the Reading population; and the other was a black isiXhosa sample from a peri-

Bozicevic et al. Page 2

Psychopathology. Author manuscript; available in PMC 2017 October 27.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



urban area, Khayelitsha, near Cape Town, selected to exemplify the inter-dependent 

parenting value system [19].

Using all three samples, we first examined whether child ER reactivity at two years, 

assessed during a standard frustration task, differed by culture. Given the prominent 

temperamental contribution to this aspect of ER, we predicted no group differences on this 

measure. However, given cultural differences in values concerning child negative emotional 

expression, we did predict group differences in child ER strategies: specifically, that children 

from Reading and Stellenbosch would show active efforts to overcome frustration, because 

of the value placed on independence-individuation, and that children from Khayelitsha 

would make less active effort to overcome frustration, because of the value placed on 

interdependence and respect for authority, and the discouragement of the expression of 

negative emotion. In addition, we examined group differences in maternal reports of child 

aggressive behavior, and whether specific ER strategies were associated with such reported 

behavioral problems.

In the second part of the study, we examined parenting at three months in two contexts, 

determining whether it differed by culture and whether it was related to later child ER: (i) 

maternal sensitivity during a face-to-face social interaction; and (ii), for the two SA samples, 

for whom wider data were available, maternal responses to naturally arising infant distress, 

as observed during unstructured daily life at home. In the latter case, we predicted specific 

differences between the two groups: we expected Stellenbosch mothers to show 

‘individuating’ responses, with a higher use of those that acknowledge and seek to soothe 

infant distress; and, by contrast, we expected Khayelitsha mothers to discourage infant 

expression of distress. Finally, we predicted that these differences in maternal distress 

regulation strategies would mediate any impact of culture on infant ER.

Methods

Participants

48 mother-infant dyads (16 from Reading, UK; 15 from Stellenbosch; 17 from Khayelitsha; 

23:25 male:female infants) participated in the study. For the UK sample, mothers were 

recruited on the postnatal ward of the Royal Berkshire Hospital, Reading, to a pool of 

volunteers for child development research at the University of Reading. SA mothers were 

recruited via health centers and breast-feeding clinics. Infant mean age was 12.76 weeks (SD 

= 3.00) at the first assessment, and 23.53 months (SD = 2.85) at follow up.

Procedure

Maternal sensitivity in social interactions—When infants were three-months old, a 

female researcher visited participants’ homes, and video-recorded five-minutes of mother-

infant face-to face interaction.

Coding—Maternal sensitivity (i.e. appropriate, warm, and well-attuned responsiveness to 

infant cues) was scored by trained raters using standard 5-point scales from the Global 

Rating Scales of mother-infant interactions (GRS) [20]1. The GRS have been widely used, 

including in UK [20, 21] and SA populations [19, 22, 23], and the maternal sensitivity score 
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found to be reliably associated with similar demographic and infant outcome measures in 

both cultures (e.g. maternal depression, infant attachment, efficacy of interventions) [19, 22, 

23]. In common with methods used by other researchers examining cross-cultural patterns of 

responsiveness in mother-infant interactions (e.g.,[24]), the GRS are designed to ensure that 

coding of maternal sensitivity is comparable across cultures, by including key dimensions, 

such as expressions of maternal warmth and responsiveness, that are independent of their 

specific modality of expression (e.g., facial vs. touch). Since speech content, as opposed to 

maternal behavior, has been found not to influence infant behavior in a South African 

population similar to that in our study [25], and in line with our previous use of the scales in 

the South African context, coders did not take speech content into consideration.

Maternal behavior during infant distress—To capture infant distress, and mothers’ 

responses to its occurrence, families in the two SA groups were visited on 20 occasions 

during two consecutive weeks, when the infant was three-months old. On each occasion, 

mothers were asked to carry on with their usual routines, and 15 minutes of ‘Spot’ videos of 

the infants’ daily lives were recorded.

Coding—Episodes of infant distress were identified from the Spot videos. Five mutually 

exclusive maternal behavioral strategies during these episodes were coded as present/absent 

on a 5-second time-base (the impact of the mother’s response on the infant was not 

considered; further, as for sensitivity coding, speech content was not taken into account). 

Codes comprised two broad categories of maternal response, based on the literature 

concerning the non-effective or effective regulation of infant distress in early infancy [26]:

i. Dismissal of distress (non-effective). This included distraction (e.g. showing a 

toy), practical care-taking (e.g. undressing the infant, changing his/her diaper) 

and ignoring.

ii. Acknowledgment of distress (effective). This included physical soothing 
comprising two subcategories of feeding/providing a pacifier, and physical 

comforting (e.g. rocking, patting, stroking), and social soothing (e.g. talking, 

singing or shushing). We distinguished physical and social soothing strategies 

because African mothers have been found to be more physical vs. social during 

interactions with their infants [24, 27].

Child emotion regulation (ER)—At child age two years, ER in response to frustration in 

the Barrier Task of the Lab-Tab [28] was assessed in university research premises. The 

assessment involved the child being given an attractive toy to play with when seated at a 

table. After 30 seconds the toy was removed and, for one minute, was placed in full view, 

but out of the child’s reach, behind a Plexiglass screen. Mothers were instructed to remain 

neutral, and not to interact with their child.

Coding—ER was assessed on two dimensions: reactivity to frustration, and ER strategies. 

The former included latency to distress (i.e. seconds between toy removal and first negative 

1The coding manual or further information about the coding are available from LB/LM
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expression, and coded as no distress, early and late distress), and intensity of distress (scored 

on a 5-point scale: 0=no distress, 4=strong crying) [29]. Five child ER strategies were coded 

on a one-second time-base as mutually exclusive behaviors, employing well-established 

categories [4, 5, 30]. These comprised: (i) active and constructive strategies, found to be 

associated with positive and adaptive outcomes for children [4, 30]: distraction (attending to 

or manipulating an object, other than the toy itself); attempts to obtain the toy (the child’s 

attempts to get the toy, either by him/herself, or by asking for help); and (ii) less directed and 

developmentally advanced strategies, previously found to be related to maladaptive child 

outcomes [5]: self-soothing (thumb-sucking, self-hug, hair-curling, eye-rubbing, and 

proximity-seeking); avoidance (withdrawal, freezing, escape/aversion - such as leaning back, 

arching back, attempting to get out to the high chair). Additionally, to capture the absence of 

any active directed effort, passive gaze was coded using two subcategories, i.e., gaze to the 

toy, and gaze to the adult (mother or experimenter).

Child aggressive behavior (AB)—Mothers completed the aggression scale of the Child 

Behavior Checklist (CBCL) [31], which is widely used in research and found to be valid in 

different low income countries [32].

Reliability—Videos were coded by two trained English speaking researchers. 20% were 

independently coded. Interclass correlations ranged between 0.71 and 0.95.

Data Analysis—We used the R statistical package for all analyses. We used PCA to 

confirm coding schemes for infant and maternal strategies matched the structure of our 

observations (see Supplementary Information for details). We used generalized linear 

models to investigate group differences in demographic variables, and to test study 

questions. We used Binomial models for binary dependent variables (child gender, birth 

order), Gaussian models for continuous dependent variables (child and maternal age, 

maternal sensitivity and intrusiveness, child aggression and intensity of reaction to 

frustration), and Poisson models (using episode duration as offset) for count dependent 

variables (child ER strategies, and maternal strategies during infant distress). The only 

exceptions were the group comparisons for maternal marital status, and education, for which 

we used Fisher’s exact test (due to low cell counts), and child latency of negative reaction to 

frustration, for which we used ordinal logistic regression. We used Likelihood ratio tests 

(LRT) to assess the contribution of predictors to the fit of the models. When testing for 

mediation, given the small sample size, indirect effects were analyzed using the conservative 

Sobel test, to minimize the possibility of Type I errors, as indicated by Hayes [33]. To adjust 

for multiple testing, the false discovery rate method [34] was used to control for potential 

type I errors. A p-value <.050 was considered significant.

Results

Sample characteristics

As shown in table 1, the groups were similar in terms of child gender and birth order, 

although UK children were younger than the other two samples. Compared to the other two 

groups, mothers from Khayelitsha were the youngest and least likely to be married or to 
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have completed schooling. As our focus was on cultural, rather than demographic, 

differences, all analyses controlled for these maternal variables. Child age was controlled for 

in analyses that included the UK sample.

Child Emotion Regulation (ER) and Aggression (see LRT results in table 2)

Reactivity to frustration—There were no group differences in the latency or intensity of 

reactions to frustration.

ER strategies—The PCA confirmed the five ER strategies coded (see Supplementary 

Materials for full details). Child ER strategies differed according to group: UK children 

showed the highest use of distraction, and the lowest use of self-soothing; and children from 

Stellenbosch showed the most attempts to obtain the toy, and the least avoidance. Finally, 

children from Khayelitsha showed the highest frequency of passive gaze.

Child aggression—A group difference was found in the CBCL aggression scores, with 

the UK children having the lowest scores, the Khayelitsha children the highest scores, and 

the children from Stellenbosch intermediate scores.

Association between ER and Aggression—With the exception of ‘avoidance’, all ER 

strategies showed a significant relationship with child aggression. Self-soothing (b=0.107, 

SE=0.014, p=<.001) and passive gaze (b=0.016, SE=0.005, p=.001) were associated with 

high aggression, whereas distraction (b=−0.027, SE=0.009, p=<.002) and attempts to obtain 

the toy (b=−0.062, SE=0.008, p=<.001) were associated with low aggression.

Maternal precursors of infant ER

Maternal sensitivity during early face-to-face interactions—Groups did not differ 

on maternal sensitivity (M(sd): UK =3.94(0.66); Stellenbosch=3.79(0.74); 

Khayelitsha=3.26(1.14)).

The relationship between maternal sensitivity and child ER, and the role of 
culture—There was a positive relationship between sensitivity and child passive gaze (b=

−0.190, SE=0.073, p=.009) in the whole sample, and moderation of this relationship by 

culture was not significant. All other relationships between sensitivity and child ER 

strategies were moderated by culture (see moderation results in table 3). Thus, in UK 

children, higher maternal sensitivity was associated with more use of distraction. Similarly, 

in the Stellenbosch group, high maternal sensitivity was positively associated with both child 

distraction and self-soothing. In Khayelitsha, by contrast, the opposite relationships 

obtained, with high sensitivity being associated with lower levels of distraction and self-

soothing. A higher level of maternal sensitivity was associated with lower levels of child 

avoidance in the UK sample, and with fewer attempts to obtain the toy in the Stellenbosch 

sample.

Maternal strategies during early infant distress episodes—As for child ER, the 

PCA confirmed our coding scheme for maternal responses to infant distress, revealing three 

kinds of strategy: Dismissing-ineffective strategies, physical soothing strategies, and social 
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soothing (see the Supplementary Materials for details). Mothers from Stellenbosch and 

Khayelitsha differed in their strategies, with the former group using more social soothing, 

and the latter more dismissing strategies. No difference obtained in physical soothing (table 

4).

The role of maternal strategies during infant distress in child ER—Analyses 

were then run to investigate whether the differences found in child ER between the two SA 

samples were explained by differences in the early maternal behavior. Mediation was shown 

in each case: thus, maternal social soothing accounted for the increased rate of child 

avoidance (indirect effect=1.165, SE=0.320, z=3.643, p<.001) and child attempts to obtain 

the toy (indirect effect=−0.659, SE=0.226, z=−2.916, p= 0.003) in the Stellenbosch group, 

with the effect of group, in each case, becoming non-significant when social soothing was 

included in the regression (indirect/direct effect ratio=0.952, and 0.719, respectively). 

Similarly, maternal dismissal of distress mediated the increased rate of child passive gaze in 

the Khayelitsha group (indirect effect=0.248, SE=0.127, z=1.960, p=.050, indirect/direct 

effect ratio=0.539).

Discussion

There has been little cross-cultural research on early ER and its possible parenting 

precursors and child sequelae. Our study aimed to address this gap, investigating differences 

between cultures in child ER and its association with aggression, and the role of early 

parenting in ER development. Children’s ER strategies showed clear cultural differences. In 

Reading and Stellenbosch, both independent-individualistic cultures, children showed active 

strategies in the face of frustration, either distracting themselves by becoming involved with 

their environment (Reading), or by seeking to obtain the removed toy (Stellenbosch). In 

Khayelitsha, by contrast, where values of interdependency, and respect for hierarchy and 

role-based authority are prominent [9], and where children are discouraged from showing 

negative emotion [10], children reacted to frustration with passivity. Notably, the three 

populations also differed in terms of child aggression, and these differences were related to 

the children’s ER, with active child strategies being associated with low levels of reported 

aggression, similar to previous research [4, 30], and child passive strategies with high 

aggression.

Our study was notable in examining the role of earlier parenting in the development of child 

ER, not only in the restricted context of face-to-face engagement, but also in the ecologically 

valid context of maternal responses to infant distress on repeated occasions during everyday 

life at home. Maternal sensitivity during face-to-face interactions did not vary by culture, 

and while associations were in the predicted direction in the UK, as for similar samples [7], 

no clear relationships between sensitivity and child ER emerged in the two South African 

groups. Somewhat intriguing findings emerged in the patterns of association between high 

sensitivity, passive gaze and aggression. Thus, for the overall sample, high sensitivity was 

associated with passive gaze. This might indicate that, independent of culture, sensitive 

responsiveness supports the child in managing frustration in an emotionally contained 

manner. The further association we identified, however, was between passive gaze and 

aggression, the former being a predominant feature of the Khayeltisha children, who also 
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showed the highest level of aggression. A plausible interpretation of this association is that, 

in the absence of complementary active coping skills, passive gaze may represent a 

maladaptive coping strategy.

In contrast to sensitivity during face to face interactions, maternal strategies for responding 

to infant distress in the broader context of daily life (assessed in Stellenbosch and 

Khayelitsha) clearly varied by culture, and they systematically predicted child ER. Indeed, 

these maternal strategies mediated group differences in child ER behaviors. When mothers 

acknowledged and responded to infant distress, as they commonly did in Stellenbosch, using 

social soothing, children later used active ER strategies; and when mothers dismissed their 

infants’ distress, as they more typically did in Khayelitsha, either by ignoring it or else 

providing care of a non-soothing kind, their infants were more likely to be passive in the 

face of frustration. Notably, these parenting strategies were consistent with the different 

cultural values and goals concerning child behavior that characterize each population - that 

is, the promotion of child individuation and independence in Stellenbosch, and the reduction 

of negative expressed emotion in Khayelitsha. Unfortunately, our study numbers were too 

small to determine whether the differences between cultures in parenting strategies led to the 

different rates of child aggression by virtue of their effects on child ER. Nevertheless, the 

associations we identified are consistent with this hypothesis. It seems plausible, therefore, 

to suggest that although parents’ cultural goals for ER may have been achieved, in 

Khayelitsha there may have been unintended negative consequences in terms of a high level 

of child aggression. Thus, while the children from Stellenbosch (and Reading) developed 

active strategies to help them cope with frustration, children in Khayelitsha did not manifest 

the same behavior, and this may explain their more frequently resorting to aggression. An 

alternative hypothesis, also consistent with the current findings is that, as negative child 

emotion and behavior become more challenging for parents with development, the early 

maternal dismissal of infant distress develops into harsh parenting, itself known to be 

associated with higher levels of child externalizing problems, and reported to be prevalent in 

South African parents [17]. Longitudinal research on a larger sample, including assessment 

of the development of parenting strategies in response to child negative emotion and 

behavior, could both elucidate these issues and highlight potential targets for preventive 

intervention.

Other aspects of our findings require comment. First, they suggest that a focus on face-to-

face interactions is of only limited value in understanding cultural differences in children’s 

ER [35, 36]. Rather, they underscore the importance of examining parenting in a wider 

context, and in response to infant behavior of direct relevance to child ER (i.e. distressed 

behavior), a conclusion in line with theories concerning the specificity of parenting effects 

[14–16]. Second, intriguing differences emerged between the two ‘independent’ samples: 

the children from Stellenbosch dealt with the frustration by pursuing their goal, whereas the 

children from Reading coped by distracting themselves; and the former group were more 

aggressive than the latter. Since we did not have ‘Spot’ data for the Reading sample, the 

parental contribution to these differences remains to be elucidated. Third, while our samples 

differed in terms of cultural values of independence and inter-dependency, it was also the 

case that Khayelitsha families differed from the other groups on demographic variables that 

are also associated with parenting and child behavior. Although we controlled for these 
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differences in our analyses, it is possible that unmeasured demographic variables, such as 

rates of community stress, additional to cultural belief systems, contributed to differences in 

parenting. Finally, in spite of the strengths of our study, including its cross cultural design 

and the use of ecologically valid prospective observations of maternal behavior relevant to 

child ER, it is also important to bear in mind that our sample size was small, emphasizing 

the need for further replication of this work in larger samples.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

We thank Marguerite Marlow, Kyla Vaillancourt and Oska Paul for assistance with data collection, and Holly 
Rayson and Alexia Eirini Konstantinou for assistance with establishing coding reliability.

References

1. Eisenberg N, Fabes RA, Murphy BC, Maszk P, Smith M, Karbon M. The role of emotionality and 
regulation in children’s social functioning: a longitudinal study. Child Dev. 1995; 66:1360–1384. 
[PubMed: 7555221] 

2. Halligan S, Cooper P, Fearon P, Wheeler S, Crosby M, Murray L. The longitudinal development of 
emotion regulation capacities in children at risk for externalizing disorders. Dev Psychopathol. 
2013; 25:391–406. [PubMed: 23627952] 

3. Crockenberg SC, Leerkes EM, Bárrig Jó PS. Predicting aggressive behavior in the third year from 
infant reactivity and regulation as moderated by maternal behavior. Dev Psychopathol. 2008; 20:37–
54. [PubMed: 18211727] 

4. Buss KA, Goldsmith HH. Fear and anger regulation in infancy: effects on the temporal dynamics of 
affective expression. Child Dev. 1998; 69:359–374. [PubMed: 9586212] 

5. Stifter CA, Braungart JM. The regulation of negative reactivity in infancy: Function and 
development. Dev Psychol. 1995; 31:448–455.

6. Kopp CB. Antecedents of self-regulation: A developmental perspective. Dev Psychol. 1982; 
18:199–214.

7. Eisenberg N, Spinrad TL, Eggum ND. Emotion-related self-regulation and its relation to children’s 
maladjustment. Annu Rev Clin Psychol. 2010; 6:495–525. [PubMed: 20192797] 

8. Cole PM. Moving ahead in the study of the development of emotion regulation. Int J Behav Dev. 
2014; 38:203–207.

9. Halberstadt AG, Lozada FT. Emotion development in infancy through the lens of culture. Emot Rev. 
2011; 3:158–168.

10. Keller H, Otto H. The cultural socialization of emotion regulation during infancy. J Cross Cult 
Psychol. 2009; 40:996–1011.

11. Keller, H. Cultures of infancy. Mahwah, NJ: Erlbaum; 2007. 

12. Friedlmeier W, Trommsdorff G. Emotion regulation in early childhood: A cross-cultural 
comparison between German and Japanese toddlers. J Cross Cult Psychol. 1999; 30:684–711.

13. Trommsdorff G, Friedlmeier W. Preschool girls’ distress and mothers' sensitivity in Japan and 
Germany. Eur J Dev Psychol. 2010; 7:350–370.

14. Grusec JE, Davidov M. Integrating different perspectives on socialization theory and research: A 
domain-specific approach. Child Dev. 2010; 81:687–709. [PubMed: 20573097] 

15. Murray, L. The psychology of babies: how relationships support development from birth to two. 
London: Robinson; 2014. 

Bozicevic et al. Page 9

Psychopathology. Author manuscript; available in PMC 2017 October 27.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



16. Bornstein MH, Tamis-Lemonda CS, Hahn CS, Haynes OM. Maternal responsiveness to young 
children at three ages: longitudinal analysis of a multidimensional, modular, and specific parenting 
construct. Dev Psychol. 2008; 44:867–874. [PubMed: 18473650] 

17. Ward CL, Gould C, Kelly J, Mauff K. Spare the rod and save the child: Assessing the impact of 
parenting on child behaviour and mental health. SA Crime Q. 2015; 51:9–22.

18. Seedat M, Van Niekerk A, Jewkes R, Suffla S, Ratele K. Violence and injuries in South Africa: 
prioritising an agenda for prevention. Lancet. 2009; 374:1011–1022. [PubMed: 19709732] 

19. Tomlinson M, Cooper P, Murray L. The mother-infant relationship and infant attachment in a 
South African peri-urban settlement. Child Dev. 2005; 76:1044–1054. [PubMed: 16150001] 

20. Murray L, Fiori-Cowley A, Hooper R, Cooper P. The impact of postnatal depression and associated 
adversity on early mother-infant interactions and later infant outcome. Child Dev. 1996; 67:2512–
2526. [PubMed: 9022253] 

21. Gunning M, Conroy S, Valoriani V, Figueiredo B, Kammerer MH, Muzik M, et al. Measurement of 
mother-infant interactions and the home environment in a European setting: preliminary results 
from a cross-cultural study. Br J Psychiatry. 2004; 184:s38–44.

22. Cooper PJ, Tomlinson M, Swartz L, Woolgar M, Murray L, Molteno C. Post-partum depression 
and the mother-infant relationship in a South African peri-urban settlement. Br J Psychiatry. 1999; 
175:554–558. [PubMed: 10789353] 

23. Cooper PJ, Tomlinson M, Swartz L, Landman M, Molteno C, Stein A, McPherson K, Murray L. 
Improving quality of mother-infant relationship and infant attachment in socioeconomically 
deprived community in South Africa: randomised controlled trial. BMJ. 2009; 338:b974. 
[PubMed: 19366752] 

24. Kartner J, Keller H, Yovsi RD. Mother-infant interaction during the first 3 months: The emergence 
of culture-specific contingency patterns. Child Dev. 2010; 81:540–554. [PubMed: 20438459] 

25. Stern M, Thomas E, Koen N, Tomlinson M, Stein DJ. Hostility, aggression, and negativity in 
mothers’ speech to infants: A South African study. Infant Mental Health Journal. 2016; 7:395–396.

26. Jahromi LB, Putnam SP, Stifter CA. Maternal regulation of infant reactivity from 2 to 6 months. 
Dev Psychol. 2004; 40:477–487. [PubMed: 15238037] 

27. Carra C, Lavelli M, Keller H. Differences in practices of body stimulation during the first 3 
months: Ethnotheories and behaviors of Italian mothers and West African immigrant mothers. 
Infant Behav Dev. 2014; 37:5–15. [PubMed: 24316413] 

28. Goldsmith, HH., Rothbart, M. The laboratory temperament assessment battery (LAB-TAB). 
University of Wisconsin; 1993. 

29. Rothbart, MK., Derryberry, D. Development of individual differences in temperament. In: Lamb, 
M., Brown, A., editors. Advances in developmental psychology. Hillsdale, NJ: Erlbaum; 1981. p. 
37-86.

30. Calkins SD, Johnson MC. Toddler regulation of distress to frustrating events: temperamental and 
maternal correlates. Infant Behav Dev. 1998; 21:379–95.

31. Achenbach, TM., Rescorla, LA. Manual for the ASEBA Preschool Forms & Profiles. Burlington: 
University of Vermont, Research Center for Children, Youth & Families: 2000. 

32. Fernald, LCH., Kariger, P., Engle, P., Raikes, A. Examining early child development in low-income 
countries. Washington, DC: The World Bank; 2009. 

33. Hayes, AF. Introduction to mediation, moderation, and conditional process analysis: A regression-
based approach. New York City: Guilford Press; 2013. 

34. Benjamini Y, Hochberg Y. Controlling the false discovery rate: a practical and powerful approach 
to multiple testing. J R Stat Soc Series B Stat Methodol. 1995; 57:289–300.

35. Trommsdorff G. Development of “agentic” regulation in cultural context: The role of self and 
world views. Child Dev Perspect. 2012; 6:19–26.

36. Yovsi RD, Kartner J, Keller H, Lohaus A. Maternal interactional quality in two cultural 
environments: German middle class and Cameroonian rural mothers. J Cross Cult Psychol. 2009; 
40:701–707.

Bozicevic et al. Page 10

Psychopathology. Author manuscript; available in PMC 2017 October 27.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Bozicevic et al. Page 11

Ta
b

le
 1

Sa
m

pl
e 

C
ha

ra
ct

er
is

tic
s.

G
ro

up
M

ul
ti

pl
e 

C
om

pa
ri

so
ns

a

1.
 R

ea
di

ng
(N

=1
6)

2.
 S

te
lle

nb
os

ch
(N

=1
5)

3.
 K

ha
ye

lit
sh

a
(N

=1
7)

Χ
2 (

df
)

Si
g.

1 
vs

. 2
1 

vs
. 3

2 
vs

. 3

C
hi

ld
re

n

G
en

de
r 

(%
(N

))
M

al
e

56
.2

5(
9)

26
.6

7(
4)

58
.8

2(
10

)
4.

09
6(

2)
n.

s.
b

-
-

-

A
ge

 (
M

on
th

s)
 (

T
im

e 
1)

(M
(s

d)
)

2.
12

±
0.

09
3.

45
±

0.
27

3.
37

±
0.

51
71

.0
81

(2
)

<
.0

01
b

<
.0

01
<

.0
01

n.
s.

A
ge

 (
M

on
th

s)
 (

T
im

e 
2)

(M
(s

d)
)

21
.7

7±
0.

82
24

.3
8±

4.
16

24
.4

3±
1.

85
10

.3
73

(2
)

.0
06

b
.0

08
.0

08
n.

s.

B
ir

th
 O

rd
er

 (
%

(N
))

F
ir

st
 B

or
n

31
.2

5(
5)

53
.3

3(
8)

35
.2

9(
6)

1.
76

7(
2)

n.
s.

b
-

-
-

M
ot

he
rs

A
ge

 a
t 

R
ec

ru
it

m
en

t 
(Y

ea
rs

)
(M

(s
d)

)
33

.7
5±

3.
02

31
.8

7±
5.

22
28

.2
4±

5.
13

10
.3

73
(2

)
.0

06
b

n.
s.

.0
03

.0
45

M
ar

it
al

 S
ta

tu
s 

(%
(N

))
M

ar
ri

ed
93

.7
5(

15
)

86
.6

7(
13

)
35

.2
9(

6)
<

.0
01

c
-

-
-

Sc
ho

ol
in

g 
(%

(N
))

C
om

pl
et

ed
10

0.
00

(1
6)

10
0.

00
(1

5)
70

.5
9(

12
)

.0
08

c
-

-
-

a FD
R

 c
or

re
ct

ed
 f

or
 m

ul
tip

le
 te

st
in

g.

b L
ik

el
ih

oo
d 

R
at

io
 T

es
t.

c Fi
sh

er
’s

 E
xa

ct
 T

es
t.

Psychopathology. Author manuscript; available in PMC 2017 October 27.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Bozicevic et al. Page 12

Ta
b

le
 2

C
hi

ld
 R

ea
ct

io
n 

to
 F

ru
st

ra
tio

n,
 E

m
ot

io
n 

R
eg

ul
at

or
y 

St
ra

te
gi

es
, a

nd
 A

gg
re

ss
iv

e 
B

eh
av

io
ur

 S
co

re
s,

 a
cc

or
di

ng
 to

 G
ro

up
.

G
ro

up
M

ul
ti

pl
e 

C
om

pa
ri

so
ns

c

1.
 R

ea
di

ng
2.

 S
te

lle
nb

os
ch

3.
 K

ha
ye

lit
sh

a
Χ

2 (
df

)a
Si

gb
c

1 
vs

.
1 

vs
.

2 
vs

.

C
hi

ld
 R

ea
ct

io
n 

to
 F

ru
st

ra
ti

on

L
at

en
cy

 (
%

(N
))

N
o 

D
is

tr
es

s
25

.0
0(

4)
33

.3
3(

5)
35

.2
9(

6)
1.

63
2(

2)
n.

s.
-

-
-

E
ar

ly
 D

is
tr

es
s

18
.7

5(
3)

0.
00

(0
)

17
.6

5(
3)

-
-

-

L
at

e 
D

is
tr

es
s

56
.2

5(
9)

66
.6

7(
10

)
47

.0
6(

8)
-

-
-

In
te

ns
it

y 
(M

(s
d)

)
2.

25
±

1.
91

1.
67

±
1.

68
1.

82
±

1.
78

0.
20

9(
2)

n.
s.

-
-

-

C
hi

ld
 E

m
ot

io
n 

R
eg

ul
at

or
y 

St
ra

te
gi

es
 (

%
 o

f 
T

im
e)

 (
M

(s
d)

)

D
is

tr
ac

ti
on

18
.1

6±
14

.5
8

11
.4

4±
16

.4
1

11
.0

2±
12

.3
2

13
.1

48
(2

)
.0

01
.0

40
0.

00
5

n.
s.

Se
lf

-S
oo

th
in

g
1.

25
±

3.
07

8.
76

±
16

.4
4

10
.1

3±
21

.0
8

22
.5

82
(2

)
<

.0
01

<
.0

01
.0

21
n.

s.

A
tt

em
pt

s 
to

 O
bt

ai
n 

To
y

22
.9

5±
25

.9
5

31
.8

2±
28

.0
2

10
.8

4±
17

.3
7

21
.1

53
(2

)
<

.0
01

.0
05

n.
s.

<
.0

01

A
vo

id
an

ce
26

.9
8±

21
.9

0
10

.3
5±

10
.0

2
21

.2
7±

16
.1

6
42

.3
93

(2
)

<
.0

01
<

.0
01

n.
s.

<
.0

01

P
as

si
ve

 G
az

e
30

.6
5±

18
.4

5
37

.6
3±

21
.4

0
46

.7
4±

19
.8

6
13

.7
79

(2
)

.0
01

n.
s.

<
.0

01
.0

05

C
hi

ld
 A

gg
re

ss
iv

e 
B

eh
av

io
ur

s 
(A

B
) 

(M
(s

d)
)

C
B

C
L

 A
B

 s
ca

le
6.

47
±

4.
14

14
.2

3±
5.

86
21

.0
0±

8.
21

21
.2

82
(2

)
<

.0
01

.0
03

<
.0

01
.0

03

a L
ik

el
ih

oo
d 

R
at

io
 T

es
t.

b C
on

tr
ol

lin
g 

fo
r 

ch
ild

 a
nd

 m
at

er
na

l a
ge

, m
ot

he
r’

s 
m

ar
ita

l s
ta

tu
s,

 a
nd

 m
ot

he
r’

s 
ed

uc
at

io
n.

c FD
R

 c
or

re
ct

ed
 f

or
 m

ul
tip

le
 te

st
in

g.

Psychopathology. Author manuscript; available in PMC 2017 October 27.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Bozicevic et al. Page 13

Ta
b

le
 3

M
od

er
at

io
n 

by
 G

ro
up

 o
f 

th
e 

R
el

at
io

ns
hi

p 
be

tw
ee

n 
Pa

re
nt

in
g 

St
yl

e 
an

d 
C

hi
ld

 E
m

ot
io

n 
R

eg
ul

at
or

y 
St

ra
te

gi
es

.

M
od

er
at

io
n

Si
m

pl
e 

E
ff

ec
ts

 (
b(

SE
))

Χ
2 (

df
)a

Si
g.

bc
R

ea
di

ng
St

el
le

nb
os

ch
K

ha
ye

lit
sh

a

Se
ns

it
iv

it
y

D
is

tr
ac

ti
on

45
.8

18
(2

)
<

.0
01

0.
52

2(
0.

12
7)

**
*

0.
70

5(
0.

17
4)

**
*

−
0.

38
8(

0.
09

4)
**

*

Se
lf

-S
oo

th
in

g
81

.4
43

(2
)

<
.0

01
0.

44
9(

0.
49

1)
1.

63
4(

0.
25

1)
**

*
−

0.
54

8(
0.

11
1)

**
*

A
tt

em
pt

s 
to

 O
bt

ai
n 

To
y

30
.1

84
(2

)
<

.0
01

−
0.

09
1(

0.
10

6)
−

0.
58

0(
0.

09
3)

**
*

0.
16

7(
0.

10
4)

A
vo

id
an

ce
11

.6
11

(2
)

.0
03

−
0.

31
1(

0.
10

4)
**

−
0.

04
4(

0.
16

0)
0.

13
7(

0.
07

4)

P
as

si
ve

 G
az

e
0.

74
6(

2)
n.

s.
-

-
-

a L
ik

el
ih

oo
d 

R
at

io
 T

es
t.

b C
on

tr
ol

lin
g 

fo
r 

m
at

er
na

l a
ge

, m
ot

he
r’

s 
m

ar
ita

l s
ta

tu
s,

 a
nd

 m
ot

he
r’

s 
ed

uc
at

io
n.

c FD
R

 c
or

re
ct

ed
 f

or
 m

ul
tip

le
 te

st
in

g.

* p<
.0

5,

**
p<

.0
1,

**
* p<

.0
01

Psychopathology. Author manuscript; available in PMC 2017 October 27.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Bozicevic et al. Page 14

Table 4

Maternal Strategies during Infant Distress Episodes (% of Time), according to Group.

Group

Stellenbosch Khayelitsha Χ2(df)a Sigbc

Physical soothing 14.15±18.64 16.30±7.89 1.643(1) n.s.

Social Soothing 45.06±28.14 23.74±21.61 69.068(1) <.001

Dismissal of Distress 14.93±17.40 19.95±20.12 24.199(1) <.001

a
Likelihood Ratio Test.

b
Controlling for maternal age, mother’s marital status, and mother’s education.

c
FDR corrected for multiple testing.
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