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Abstract

Parenting strategies involving psychological control are associated with increased adjustment
problems in children. However, no research has examinezktaet to which culture and
psychological control predict children’s stress physiology. We examine cultdskdites in
maternal psyehological control and its associations with children’s co@bolese Nl = 59) and
American ( = 45) motherehild dyals participated in the study. Mothers reported on
psycholoegical‘control. Children’s cortisol was collected during a stressor ariddiges of Area
Under the"CurveAUC) were computedAUCg which accounts for total output, aAd/Ci,

which captures reactivity. Results indicate that Chinese mothers reported higher levels of
psychologicaleontrol and Chinese children had higher levéd&J@ig than their American
counterparts. Across both cultures, psychological control was significantly associated wit
increased cortisol levels as indexedAlyCg. There were no associations AJCi. Finally,
mediation analyses demonstrated that psychological control fully explained cultural differences
in children’s cortisol stress response as indexedWgg.

Researchshighlights

e The current study finds higher levels of psychological control in Chinese mothers edrtgpar
American mothers.

eChinese children have higher levels of cortisol, a stress hormone, compared to their American
peers.

e Across both-American and Chinese children, during a stressor, higher materhalqagigal

control is associated with higher levels of cortisol output (AUCQg), but not reactivity (AUCI).

Introduction

Research, on parental control has focuse@sychological and behavioral aspects (for a review
seeBarberStolz & Olsen, 2005). Psychological control (PC) is when parents constrain
children’s autenomy through psychologically manipulative tactics such as the widhdradave

or induction of gut (Barber, 2002). Behavioral control focuses on parents’ tendency to be aware
of and set limits on children’s activities and behaviors. Behavioral control coasitmut

academic competence and decreased behavioral prolfteehér, Steinberg & Wiliims

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

Wheeler, 2004 whereas PC increases emotional distress and lowessssedim Barber, 1996

Silk, Morris, Kanaya & Steinberg, 20p®Pespite these links, the extent to which PC affects
children’s stress response has not been studied, de$ist af research from both animal
(Meaney & Szyf, 200pand human studies (Adam, Klines-Dougan & Gunnar, 006
demonstrating.the importance of maternal behavior in programming children’srespssse.
Moreover, no research has examined possibleralitifferences in this relationship.
Psycholegieal€ontrol, culture, and children’s adjustment

In conceptualizing the consequences of psychological vs. behavioral control, reseasatg
seltdetermination theoryOeci & Ryan, 201Pemphasiz¢hat the need for psychological
autonomy is wniversal and essential for optimal functioning. When parents exert PC, they
undermineitherchild’s setfoncept, reducing perceptions of competence and intrinsic motivation
(Pomerantz & Thompson, 2008Vhereasehavioral control is related to higher social and
academic achievement as well as lower levels of behavioral proldéiy( 2003; Bean,

Barber & Crane, 20Q6/ansteenkiste, Zhou, Lens & Soenens, 2005), PC has been found to be
correlatedswithymie behavioral problems, emotional distress, and lower achievement (Barber,
1996 Olsen, Yang, Hart, Robinson, VWual., 2002 Silk et al., 2003.

There hassbeen some debate regarding whether the consequences of PC are universal across
cultures,.harever. Culture may affect parenting behaviors in multiple ways. First, the cultural
differences in individualistic and collectivistic orientatioMatkus& Kitayma, 199) may

influence the extent to which children are expected to demonstrate matdritgrarol. In

addition, culture imbues behaviors with meaning, such that the same behavior may have very
different consequences across cultfkesmsford, DeateDeckard, Dodge, Bates & Petti, 1998).
Several studies have examined dimensions of PC in a cross-cultural context. @dabg49
argued that the Chinese concepgadn — which emphasizes governance, training, and
nurturance.of children — may result in Chinese parents scoring higher on PC. Haveethe
ultimate aim.is.to support childretiis approach may not be experienced as rejection. PC is
much moreseommon in East Asia (Wang, Pomeranz & Chen) 280d since some evidence
suggests that,the extent to which a behavior is associated with negative outcomes depends on its
perceived normalcyeaterDeckard & Dodge, 1997the negative effects may be absent.
Empirical research by Pomerantz and colleagBesgrantz & Wang, 2009%anget al., 2007),
however, demonstrated that PC appears to be associated with negative outdmties i
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American and Chinese children. For example, Watral. (2007)found that PC had detrimental
effects on children’s emotional adjustment equally across both cultures.

Relations between maternal behavior and children’s stress response

To the best of ar knowledge, there is no work that examines maternal PC and children’s stress
physiology.in.a cultural context. This is a major gap in the literature ad afresdence

suggests that the streassponse system (SRS) exhibits striking variation across individuals and
that these"differences are consistently related to psychological and physatedriing (for a

review seaMiller, Chen & Cole, 2009). Moreover, the SRS is highly malleable and is influenced
by early experiences, particularly mothehild interactions (for a review Hostinar, Sullivan &
Gunnary, 20B3%Animal models have definitively demonstrated that early maternal behavior
affects he hypothalamigituitary axis Meaney, 200l Meaney and colleagues demonstrated
that mother rats who engage in higher levels of licking and grooming are more likely to have
pups who have lower cortisol levels and respond less fearfully to novelty. In humans,
interactions between mother and child extend beyond physical behavior and includedt rea
psychological/and emotional interactions. For example, it has been theorized thit ware

are responsive‘to the needs of their children and use enuotamting have children who are

less aroused in distressing situatio@sttman, Katz & Hooven, 1997). On the other hand,
negative.expressivity and hostility in parents may influence arousal dretidnd lead to

problems with planning and seiltntrol(Hoffman, 2000), which may in turn lead to

physiological dysregulation (Doan, Fuller-Rowell & Evans, 2012). However, most studies have
looked at maternal sensitivity and no studies have looked specifically at PC as a predictor of
children’s HRAfunctiaing across different cultural contexts.

In addition, a major limitation of past research on PC is the use of questionnasereseto
measure behavioral and emotional adjustment. While useful, questionnaire data may be
influenced. by.reporting and memory biases. Moreover, this type of data does not shed light on
physical, more.©bjective measures of health and physiological functioningyFpest research
has focuseds@lmost exclusively on middle childhood and adolescence. This is payticularl
problemaictas,early childhood is a period of immense developmental significance for the
emergence of setfontrol and emotion regulation (Posner & Rothbart, 2@8on, Sameroff,
Lunkenheimer & Kerr, 2009

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

In the current study, we investigated three redequestions. First, we examined cultural
differences in maternal PC and children’s physiological response to a common stressor. Second,
we explored associations between PC and children’s cortisol. Finally, we examined the extent to
which culture moderatkrelationships between maternal PC and children’s cortisol, and whether
maternal PC.mediated possible cultural differences in children’s physiological stress. We
hypothesized that Chinese mothers would have higher levels of PC, and that Chinege childre
would have higher levels of cortisol in response to a lab stressor as comparedAm#reian

peers. More‘importantly, we hypothesized that maternal PC would mediate cultural differences
in children’s stress response and that the association between maternal PC and children’s stress
response would not vary across the two cultures.

We chose to examine relatively urban, higher SES children from American and mainland
Chinese backgrounds to avoid additional confounds of massively different environments.
Furthermore, the majority of past research on PC has focused on comparisons of American and
Chinese youth. Our study was designed to build upon previous research and expand the current
focus fromspsychological and behavioral measures to physiological measttines view

towards examining the integrated effects of PC and the identification of poteatihhnisms

for whenand how such effects might occur.

Method

Participants

Participants were recruited from suburban areas of Beijing, China andraauliniversity

town in thesmidwestern United States. Sixty children from China (30 bbgge = 52.43) and

58 childrensfrem the United States (26 bdyisage = 54.15), for a total of 118 mother-child

dyads, participated. We excluded 14 children who had conditions that would influence cortisol
levels (e.g. asthma, medications) and children of Asian backgrounds in the American sample. Of
the remaining.,American mothemd € 45), five were African American, and two did not report

race or ethnicity. Children were recruited through local preschools. All children were from
middle-classibackgrounds, with the majority of mothers (Chinese 50%, and American 90%
having obtained a college education or beyond.

Procedures

Parents completed a packeigofestionnaires on family background characteristics, both

children’s and parents’ emotional and behavioral functioning, and parenting(digtassed
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below). The questionnaires were translated and-badslated by two English-Chinese bilingual
speakersnd checked by both native English and Mandarin speakers to ensure an equivalence of
literal and sense meaning, as well as natural sounding expressions.

Children were tested in a room at their preschools or in afttéltdly laboratory. For induction

of stress, a.mild stressor was induced by a computer game that became progressively more
difficult as'the participant made progress, until it became impossiblmtdnthe end of the

game, the“child"'had lost, a loud buzzer beeped, and a ‘frowny’ face symbol appeared on the
screen. The'experimenter first played the game with the child (during this practice session, the
game was in a ‘mtnse’ mode such that it was impossible to fail). The game was restarted after
the child weneThe child was then left alone to play the game and was told that if thefa@yon, t
would receive @ prize. At that point, the game was covertly activated into ‘no-wie.rmmothe
‘no-win’ mode, if the child gets close to achieving the victory condition, the game ‘bigaks’
having a random response to the child’s key presses and it becomes impossibleitdywin. S
seconds after hearing the ‘game over’ buzzer, the experimenter returnedomnihend asked

the child ifsthesgame was won and expressed concern when the child said no. A second
experimenterithen entered the room and explained that the game was broken and needed to be
fixed. Thefirst experimenter then apologized to the child, and said that hefshgréat job and
would have*won the game if it hadn’t been broken. Thid @as then given a chance to pick a
prize.

Measures

Psychologiealcontrol

PC was assessed using items from the Socialization of Moral Affect QuestioRusEenberg,
Tagney, Denham, Leonard & Widmaier, 1994) which tapped into guilt indumtidmaternal

love withdrawal. Parents rated the extent to which they would endorse spteatégies when
dealing with.their children in varying circumstances (e.g. catching their chifddicgehaving a
messy room, fighting in school), on a scale of 1 to 6. Strategies for guilt inductioddrszich
sample items"as ‘say to my child, “it really ruins my day to hear that you behaveaitia A
sample response item for love withdrawal includes, ‘no one likes people whnfegitool,
including me’. Tte scales were translated and baekislated by bilingual Chinese and English
speakers. Reliability for both the American (Cronbach’s a = .85) and Chinese sample

(Cronbach’s a = .78) was acceptable.
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Cortisol

Trained research assistants colledalivary cortisol using Salivettes (Salimetrics, LLC State
College, PA). The first sample was obtained after arrival at the study space. The second sample
was obtained at time 0, after a @ihute, quiet, play session, immediately before the challenge
task. This seecond sample served as the baseline value for computation of AUCg. Saliva samples
were then collected every hdinutes for the first hour and at 75 and@idutes after the
challenge'task:"Saliva was absorbed in cotton dental rolls without flavoring or stifmyla

gentle chewingfor one minute. Samples were then refrigerated and centrifugied2dihours

of collection at 3000 rpm for Binutes. All saliva samples were stored20°C until assayed in
duplicate fer gortisol concentration using aoercial kits (High Sensitivity Salivary Cortisol

Enzyme Immunoassay Kit, Salimetrics, LLC State College, PA) at both project sitesiSsdgr
variability was less than 5% at both sites. Ten samples were assayed in both locations to
determine Intesite reliability, and the Pearson correlation for sample values across sites was
0.95, with'no systematic variation in cortisol levels between the two sites.

The fractiomgefimissing data for the cortisol responses was small (1.5%) with a few subjects
havingincomplete data in different tasks. We imputed missing values and used the complete data
set for all'the analyses. Missing cortisol data were imputed using the IVEWARE24 SAS macro
following.a'multivariate regression model with missing values imputed seglebsed on the
observed values within and across tasks. Data were log transformed for theiongrtatess to
improve normality and transformed back to the original scale after imputatioaufeof

overall differences in the mean cortisol valuesGhina and the United States, the imputation

was performed separately by country.

Area under the curve

We computed two variables for our cortisol assessments, using previously established formulas
and guidelinesRruessner, Kirschbaum, Meinlschmid=&llhammer, 2003). Area under the

curve with respect to ground (AUCQ) is the total area under the curve of all measurements. It
takes into.aecount both sensitivity (the difference between the single measurements from each
other) and'intensity (the distea of these measures from ground). Area under the curve with
respect to increase (AUCI) is calculated with reference to the baseline measurement and it
ignores the distance from zero for all measurements and emphasizes the changes over time. With

endocrindogical data, AUCg is assumed to be a measure more related to total hormonal output,
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whereas AUCI is a parameter that emphasizes the changes over time and is more related to
sensitivity of the systentgkedulegn, Andrew, Burchfiel, Violanti, Hartleyal., 2007). Of the

two, AUCq is generally considered more reliabtiel{hammer, Fries, Schweisthal, Schiotz,
Stoneat al., 2003.

IQ

Evidence suggests that IQ can serve as a protective factor against stress (Saltzman, Weems &
Carrion;"2006);thsithe Block Design subscale of the Wechsler Preschool and Primary Scale of
IntelligenceRevised (WPPSR; Weschler, 198pwas administered to all children and served as

a covariate for all analyses. The Block Design subtest has been found to corgblgtevitin

full scale 1Q Ward, 1990) and does not require a verbal response from the child. Thus, it was a
useful index of‘cognitive maturity in this multi-national study and was lesy likdie

contaminated by cultural or linguistic factors than verbeasures of 1Q.

Results

Preliminary analyses

Examinationpof both AUC cortisol values revealed substantial skewness in the data. As
recommendedby Tabachnick and Fidell (200 subjected the scores to a natural log
transformation. Naturdbg scores are therefore used in all analyses, but for ease of interpretation
untransformed means are presented in the tables of descriptive statistics. Some of the children
did not complete all the tasks, thus the degrees of freedom varied slighty acalyses.

Maternal psychological control and children’s stress response

Table 1 lists'the means and standard deviations of mother and child variables by culture for
study participantsTo test our first hypothesis, that Chinese mothers would have higher levels of
PC, we conducted a 2 (culture) x 2 (sex) analysis of covariance (ANCOVA) ontlP Chitdl

age, 1Q, and maternal education as covariates. Consistent with our predietiefiett of

culture was highly significang (5, 86) = 57.34p < .001,np2: .40. No other effects reached
significance. Analysis of PC showed that even after controlling for motlairsagon level,

child 1Q, age;"and sex, Chinese mothéts=(2.80,SE = .08) had higher levels of PC as
comparedto their European Americah £ 1.7,SE = .10) counterparts.

With regard to children’s cortisol response, in addition to the previous contiaibies; we

added ‘time since waking’ to the model, as cortisal &@iurnal rhythm and is influenced by

time of day. Results showed that Chinese childkr .17, SE = .07) had significantly higher
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levels of cortisol as indexed by AUCg as compared to their American péers.88,S5E = .07),
F(1,77)=6.02p= .02,np2: .07. With regard to AUCI, culture was not a significant predictor
F(1, 76) =.21p= .67,np2= .003). Because there was no differences in mean levels of AUCI
across the two cultures, folleup mediation and moderation analyses focused on AUCg.

Further examination of our data suggests that not all children’s cortisol levels increased as a
function ofithe stressor — indeed, some pre-transformed values of AUCi were nefaiseve
followed up'our-analyses of AUCI, by only looking at the subset of children witihegative

values (theseindividuals for whom the stressor elicited an increase in cortisol from baseline).
Results based on this subsame=(41) suggest that culture was a marginally significant
predictorF(1,30) = 2.6 = .ll,np2: .08, with Chinese childretM(= .89, SE = .28) having

higher levels of reactivity compared to their American pddrs (01, SE = .40).

Finally, we examined the extent to which there may be cultural differences in children’s cortisol
levels, independerof their experience in the lab. However, no cultural differences were found in
children’s initial cortisol sample, which indexes their experiences approximatetyndes

before entering the lab.

Relation ofypsychological control to children’s sgessponse

Hierarchieal regression analyses were conducted to examine the effects of PC on children’s
cortisol levels, independent of culture, sex, age, 1Q, time since waking, andahatkication.

Table 2reports the summary of results from theresgion analyses predicting AUCg. We were
interested in whether maternal PC could account for variance in children’s stress response
independent'of,group and individual differences. Therefore in the first step of thmegquat
backgroundwvariables includirculture, sex, age, 1Q, and maternal education, along with time
since waking, were entered. These variables, combined, predicted 17% of the variance in
children’s cortisolF(6, 76) = 2.53p = .03.Next, in order to see if PC would increase the
varianceexplained above these control variables, we added maternal PC to Step 2 of the model
Maternal PC.increased the variance explained to E2%,75) = 3.04p =.007.TheF change

was significantp = .03.Finally, to test whether culture moderated the effects of PC on children’s
stress response, we added the interaction terms of culture x PC to the model. Neither interaction
term nor theé- change reached significance, suggesting that the effects of PC are similar across
cultures. In sum, the results indicated that regardless of culture, maternal use of PC positively
predicted children’s cortisol levels. We conducted the same analyses for AUCI, and none of the
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relationships were significant. PC also did pdict the initial cortisol level at the first time

point.

Did materpal psychological control mediate cultural effects on children’s cortisol?

Finally, to test.whether maternal PC mediated cultural differences in cortisol levels,
bootstrapping. analyses were conducted using methods described by Preacher and Hayes (2008)
for estimatingdirect and indirect effects with multiple mediators. This statistical method has
several advantages: it does not rely on the assumption of a normal sampling distribution
(MacKinnon, Lockwood & Williams, 2004reacher & Hayes, 2008hrout & Bolger, 2002),

and the number of inferential tests is minimized, thus reducing the likelihood of Type.| e

Cortisol AUCgwas entered as the dependent variable, cultsrentared as the predictor

variable, and maternal PC was entered as the proposed mediator. All models controlled for child
sex, child age, maternal education, child 1Q, and time since waking. Culture (thenddat

variable) was a significant predictdr®C. Culture was also a significant predictor of child

cortisol levels*(AUCg). The direct effect of culture became-significant when maternal PC

was included'in the model as the mediator (direct effect of culture p 0%3). The specific
indirecteffect of maternal PC as a mediator between culture and child cortisol levels showed a
point estimate of .215¢ = .08), and a 95% CI .05 to .37. In sum, maternal PC fully mediated the
effect of culture on children’s cortisol stress response. The mediasatis are summarized in

Figure 1.

Discussion

We investigated cultural differences in levels of maternal PC and two indicators of children’s
stress response, total output of cortisol (AUCg) and reactivity (AUCI). Results of our study
indicated that. Chinese mothers scored higher on PC compared to theirsnuenmterparts.
Chinese children had higher levels of total cortisol output during the stressor ¢asss Aoth
cultures, maternal PC was positively associated with higher lefvetstisol. Moreover,

maternal PC fully mediated cultural differences in children's cortisol. However, there were no
cultural differences in cortisol reactivity (AUCI).

Our findings are consistent with animal models that have demonstrated that nizdbenabr
affects HPA functioningQapolsky, Meaney & McEwen, 198%-urthermore, work by Gunnar
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and colleagues substantiates the idea that early social experiences, particuladygipétent
interactions, play a pivotal role in shaping the response and regulation of theesipesse

system (for a review sddostinaret al., 2014. Understanding factors that influence children’s
stress response is paramount, as the functioning of the HPA axis and its end qoadchatthas

been associated with anety of outcomes including cognitive processes like memdet, (

Ramlow & Wolf, 200% Lupien, de Leon, De Santi, Convit, Tarsheslal., 1999 and executive
function’(MeCormick, Lewis, Somley & Kahan, 2007). In addition, cortisol has also been
asseiated'with'physical (Fraser, Ingam, Anderson, Morrison, Daials, 1999 Wei,

McDonald & Walker, 2004Miller et al., 2009 and mental healttBhagwagar, Hafizi & Cowen,
20095.

Cultural inflaences on the relationship between parenting, PC, and children’srefjuave

been debated in the literature, but few investigators have examined the exteichtowture

might moderate the relations between parenting and children’s stress @inysid PC is more
common in East Asian cultures, some have argued that it may be part of a cylenat st
parenting and«thus may not lead to negative consequences (Chao & Tsentyet@fit &

Lepper, 1999)«In contrast, other scholars have argued that autonomy is a universal psgthologic
need, andithus parental exertion of control in the realm of children’s thoughts angisfealbuld

be associated with increased psychological dysfunction, irrespective of cBilunerantz &

Wang, 2009). Consistent with this perspective, researchers have found that for botaAme

and Japanese students, parents who are more likely to make decisions about children’s personal
issues have*children with dampened emotional respoHssglje, Nucci & Nucci, 2004Barber

and colleagues (2005) have also found fpasiassociations between maternal PC and depression
in children from the United States and China. Moreover, longitudinal research has lshbwn t
parent’s PC is associated with decreased emotionabeily across both American and

Chinese children (Wang al., 2007%.

One pathway. by which maternal PC leads to individual differences in adjustmeberttaough
children’s stress responses. Our findings demonstrate that maternal PC is associated with higher
levels of cortisol during a stressor acrosthibmerican and Chinese children. While cortisol is
necessary for optimal functioning, children with cortisol profiles chailaetéby hyper and

hypo levels of cortisol are at risk for increased adjustment probEesseX, Klein, Cho & Kalin,
2002 Ruttle, Shirtcliff, Serbin, Fisher, Staekal., 2011).
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In our data, maternal PC was not associated with cortisol reactivity (AUCI). Inspection of
specific cortisol levels showed that for Chinese but not American children, levels increased after
the dressor. It may be that maternal PC is not associated with AUCi because there is not enough
variability in the_reactivity measure. When we look at only children who had an iadreas

cortisol due,te.the stressor, a similar pattern of results appeared, providing some preliminary
evidence for the idea that these patterns of associations may hold for AUCI.

The current'study was limited to the use of-sefforts of maternal PC. Because PC is more
commonly‘accepted as a parenting practice in East Asian cultures, it may be possible that
Chinese mothers are more likelyaador se utilization of these techniques. In addition, our study
was observational and cross-sectional in nature, and thus we must be cautious withoresgyec
causal interpretations. It possible that children’s cortisol levels could lead to increases in
maternal PC. Future work should utilize experimental, intervention and longitdesighs,

which would provide insight into both the direction of causality and the temporal sewehc

these associations. Finally, we measured cortisol during a laboratory t&lughl a previous

study usingrthe same sample, but a different stressor, revealed a similar pattern of results
(Grabell, Olson, Miller, Kessler, Fedt al., 2019, it is stil possible that children may respond
differently=to_specific types of stressors. Daily diary methods, which meaatueally occurring

life stressors, would be beneficial in generalizing the results of our studyit®dese

limitations, the crossultural nature of our work and the biological measure of adjustment
furthers our understanding of the universality of specific parenting styles and hoseltie to

children’s outcomes.

References

j b—ul Ny

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

m - >
x 53
3

= Klimes-Dougan

ser

Manru

N—r

Sogial regulation of stress physiology in infancy, childhood and adulthood: implications

E

for | health and education

Q

- Authi

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

Dawson

(Eds.),
Humehavior, learning, and the developing brain: Atypical development

(p
264

ér

U

-
fav!

Ne
e

| -

<!--BarbeQ(1996). Parental psychological control: revisiting a neglected wcnGtrild
Developﬁt, Ez (6), 3296-3319. doi: 10.1111/j.1467-8624.1996.tb01915.x

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

1996
)

Parental psychological control: revisitingneglected construct

Chi velopment

&

> ~

w
N

afruscri

.1467-8624.1996.tb01915.x

=Y
o

M

<!--Barber, B.K. (2002)lntrusive parenting: How psychological control affects children and

adolescent§, Washington, DCAmerican Psychological Associatiei»

Autno

N
o
o
N

).

Intrusive parenting: How psychological control affects children and adolescents

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

Washington, DC

Ar-rﬁricag Psychological Association

O

<!——Barbe,¥!§, Olsen, J.E., & Shagle, S.C. (1994). Associations between parental

psycholo@d behavioral control and youth internalized and externalized belGhiials.
Developmm@), 1120-1136. doi: 10.1111/j.1467-8624.1994.tb0086% .x

-
ol
(O
=

- Author

1994

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley
desc_12404.docx

).

Associations between parental psychological and behavioral control and youth
internalized and externalized behaviors

C

h velopment

&

-~ &

FrUSCI

T
Q

10. .1467-8624.1994.tb00807.x

Ma

<!--Barber, B.K., Stolz, H.E., & Olsen, J.A. (2005). Parental support, psychological control, and
behaviorakontrol: assessing relevance across time, method, and dddiwgraphs of the
Society for@ch in Child Development, 70 (4), 1-137-->

-

<

Stolz

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

H.E.

Ipt

o

a support, psychological control, and behavioral control: assessing relevance

nEUScr

QD
O

ime, method, and culture

2!

hs of the Society for Research in Child Development

—VbAM

or

U

A

<!--Bean, Barber, B.K., & Crane, D.R. (2006). Parental support, behavioral control, and
psychological control among African American youth: the i@tehips to academic grades,

delinquency, and depressidournal of Family Issues, 27 (10), 1335-1355:>

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

Bean

-

Ro

dnuseri

M

20
).

Pa support, behavioral control, and psychological control among Africancameri

§

youth: the relationships to academic grades, delinquency, and depression

Joﬁf Family Issues

th

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

1355

{

<!--Bhag& Hafizi, S., & Cowen, P.J. (2005). Increased salivary cortisol aftegviraki
depressto™syeRophar macology, 182 (1), 54-57 -->

agar

Ro

O ‘NdalrtusCr

owen

¢

AU

).

Increased salivary cortisol after wakingdepression

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley
desc_12404.docx

Psychopharmacology

18

N

.

H

g?’

USCrip

<!--Chao, 1994). Beyond parental control and authoritarian parenting style: understanding
Chinese ing through the cultural notion of train@igld Development, 65 (4), 1111
1119-->

Ma

Chao

thor

N—r

Bemarental control and authoritarian parenting style: understanding Chinese
through the cultural notion of training

A

Child Development

65

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley
desc_12404.docx

<!--Chao,steng, V. (2002). Parenting of Asians. In MH. Bornstein (Hangbook of
parenting (Vol. & pp. 5993). Mahwah, NJ: Lawrence Erlbaum Associates.

Parenting of Asians

.In

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

MH.

Bornstein
(E
Ha f parenting
! L]

La\m Erlbaum Associates

<!——D’Aillm003). Children’s autonomy and perceived control in learning: a model of
motivatio

chievement in Taiwalournal of Educational Psychology, 95 (1), 84—96-->

~ Awuth

2003

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley
desc_12404.docx

).
Children’s autonomy and perceived control in learning: a model of motivation and

achievement in Taiwan

t

Jou f Educational Psychology

. I

(<o)
o

anuscri

<!--De ckard, K., & Dodge, K.A. (1997). Externalizing behavior problems and discipline
revisited, Ineaeffects and variation by culture, context, and gerfegichol ogical

Inquiry, 8 (3), 161-175->

Oor

eaterDeckard

¢

Aut

Dodge

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

(
1997

)
Ex’ izing behavior problems and discipline revisited: nonlinear eedsariation
by ontext, and gender

Pshgical Inquiry

D
j -
r -
L0
=

<!--Deci, M Ryan, R.M. (2010%elf-determination. New York: John Wiley & Sons>

Autho

Ryan

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

R.M.

T N
| o
)

chip

N

Se ination

Jo iley & Sons

AUS

<!--Doan, Fuller-Rowell, T.E., & Evans, G.W. (2012). Cumulative risk and adolescent’s
internalizi externalizing problems: the mediating roles of mates@dnsiveness and
selfregul evelopmental Psychology, 48 (6), 1529-1539->

an

Rowell

" Authoe M

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

F ]
Cuhﬂ\/e risk and adolescent’s internalizing and externalizing problems: the mediating

roles of maternal responsiveness andsgtilation

Demnental Psychology

G

anu

or*M

<l--Esse J., Klein, M.H., Cho, E., & Kalin, N.H. (2002). Maternal stress beginning in

§

infancy may segsitize children to later stress exposure: effects on cortisol and behavior.

Biological jatry, 52 (8), 776—784:>

Aut

Essex

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley
desc_12404.docx

lein

Mahuscript

~

or

)-
Mirna! stress beginning in infancy may sensitize children to later stress exposure:

e ic S op cortisol and behavior
BioE Psychiatry

(
8
),

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

776

784

pt

<!--Fekadwegm D.B., Andrew, M.E., Burchfiel, C.M., Violanti, J.M., Hartley, &tfal. (2007).

Area und*burve and other summary indicators of repeated waking cortisol measurements.

chhoson@edici ne, 69 (7), 651-659->

T

Manu

ulegn

Andrew

Author

fiel

Violanti

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

J.M.

1Pt

N—r

ugcr

Ar

me

er the curve and other summary indicators of repeated waking cortisol

1

ents

d

Ps matic Medicine

or M

<l--Fletc

AU

., Steinberg, L., & Williardg/heeler, M. (2004). Parental influences on
adolescent problem behavior: revisiting Stattin and K&mild Development, 75 (3), 781-796--

>

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

Fletcher

o

teinberg

Ro

NUSEI

iams-Wheeler

Ma

f

e
Pa influences on adolescent problem behavior: revisiting Stattin and Kerr

elopment

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

796

effects on

<!--Fraser| ngram, M.C., Anderson, N.H., Morrison, C., Davieg &. (1999). Cortisol
ss, blood pressure, and cholesterol in the general popdigisotension, 33

(6), 1364 1368>

alTUsCr

a

or:M

naerson

£

A

Morrison

C.

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

avi

=
(o]

rip

Co ffects on body mass, blood pressure, and cholesterol in the generalgopulat

us

— W -

AR

am
2
o
>

|_\\./
w

D
J>hﬂ

thor

3!

<!--Gottm ., Katz, L.F., & Hooven, C. (199F)eta-emotion: How families communicate

emotionall York: Psychology Press>

A

Gottman

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

J.M.

Cript

5

)

anus

7

otion: How familie€ommunicate emotionally

New York

Pngy Press
fd

<!--Grabem, Olson, S.L., Miller, A.L., Kessler, D.A., Felt,@al. (2015). The impact of
culture %ological processes of emotion regulation: a comparison of US anseChine

preschoo elopmental Science, 18 (3), 420-435:->

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley
desc_12404.docx

Grabell

Manruseript &

Kessler

Author

,etal. (
2015

N—r

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley
desc_12404.docx

The impact of culture on physiological processes of emotion regulation: a comparison of
US and Chinese preschoolers

Deielopglental Science

<I-—Hasebmwucci, L., & Nucci, M.S. (2004). Parental control of the personal domain and
adoles mptoms of psychopathology: a enas®nal study in the United States and Japan.
ChildD t, 75 (3), 815-828->

Q.
=
S
<L

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

Nucci

20—
O

).
Pamcontrol of the personal domain and adolescent symptoms of psychopathology: a

cro onal study in the United States and Japan

elopment

~
(6]

anu

)

M

(0]
[y
(6]

hor

{

<!--Hellh

daily mea

., Fries, E., Schweisthal, O.W., Schlotz, W., Stoneefaf.(2007). Several

nts are necessary to reliably assess the cortisol rise after awakeranyl state

U

trait com 2sychoneur oendocrinology, 32 (1), 80—86-->

A

Hellhammer

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

SCT

Schweisthal

Avuthor Man

4

o

~ DN
o
o
\l

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley
desc_12404.docx

Several daily measurements are necessary to reliably assess the cortisol rise after
awakening: statand trait components

Psichowuroendocrinology

20 )
-
;OO

N
D

-

<!--Het, Smlow, G., & Waolf, O.T. (2005). A mataalytic review of the effects of acute
cortisol
doi:10.

IStration on human memolRgychoneuroendocrinology, 30 (8), 771-784.
Ssyneuen.2005.03.665

r M

- Autho

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

Wolf

-
O

).
A malytic review of the effects of acute cortisol administration on human memory

Psychoneuroendocrinology
ol
(O
8
=
-

L -

. doi
10D.psyneuen.2005.03.005

fd

<!--Hoffma. (2000) Empathy and moral development: Implications for caring and

justice. nge: Cambridge University Press.--

Hoffman

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

M.L.

)

ot

and moral development: Implications for caring and justice

1

e

0
Q
@

idge University Press

Q)
)

NUusS

<!--Hosti ., Sullivan, R.M., & Gunnar, M.R. (2014). Psychobiological mechanisms

d

underlyin ocial buffering of the hypothalanpitwitary-adrenocortical axis: a review of
animal s and human studies across developPschological Bulletin, 140 (1), 256—

282-->

M

Q
=

Authpr

=]

X
<

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

Gunnar

20—
O

).
Ps iological mechanisms underlying the social buffering of the hypothalamic—
pituitary=adrenocortical axis: a review of animal models and human studies across

developiuent
Ps@gical Bulletin

LT
=

),
256,

£
-
afd

<!--Iyen933., & Lepper, M.R. (1999). Rethinking the value of choice: a cultural perspective
on intriwation\]ournal of Personality and Social Psychology, 76 (3), 349-366->

lyengar

This article is protected by copyright. All rights reserved



pt =

uscri

N—r

d

A
ﬁ?

WEST v5.9.2-LIVE for Wiley
desc_12404.docx

Ing the value of choice: a cultural perspective on intrinsic motivation

Personality and Social Psychology

M

- w

or

(2]

uth

<l--Lansf

differenc

A

‘E., Deatddeckard, K., Dodge, K.A., Bates, J.E., & Pettit, G.S. (2004). Ethnic

e link between physical discipline and later adolescent externalizing behaviors.

Journal of Child Psychology and Psychiatry, 45 (4), 801-812. doi: 10.1111/j.1469-
7610.2004.00273-x>

This article is protected by copyright. All rights reserved



Lansford

rpt

eaterDeckard

€

Authar Manus

@
%

)

WEST v5.9.2-LIVE for Wiley
desc_12404.docx

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley
desc_12404.docx

2004
)

Ethnic differences in the link between physical discipline and later adolescent

exirnaliiing behaviors
Jo@hild Psychology and Psychiatry

45L
(
4

O

801

US

2 -
. doi

10. 1469-7610.2004.00273.x

M

<!--Lupiet&§.\].I de Leon, M., De Santi, S., Convit, A., Tarshiskt &. (1998). Cortisol levels
during huDging predict hippocampal atrophy and memory dellaits.e Neuroscience, 1
(1), 69-73%

Auth

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley
desc_12404.docx

de

Leon

dlTUSCI

Vv

or-M

arshish

£

H

Aut

).

Cortisol levels during human aging predict hippocampal atrophy and memory deficits

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

Nature Neuroscience

H

.

H

@E"

USCrip

<I--McCor C.M., Lewis, E., Somley, B., & Kahan, T.A. (2007). Individdiferences in
d performance on a test of executive function in men and wellygology &

87-94-->

q;

cortisol le

Behavior,

Ma

McCormick

Author

Somley

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley
desc_12404.docx

pt =

N—r

=1
(<%

nUSCr

differences in cortisol levels and performance on a test of exedutiction

d women

=

i y & Behavior

uthor Ma

A

<!--Mac D.P., Lockwood, C.M., & Williams, J. (2004). Confidence limits for the
indirect effect: distribution of the product and resampling methddHivariate Behavioral

Research, 39 (1), 99-128->

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

MacKinnon

ockwood

Ro

INUSET]

f Ma

5

Co ce limits for thendirect effect: distribution of the product and resampling

=
o
7

te Behavioral Research

= w
" LO\

(o]
(o]

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

N
)
00

<!--Marku
emotior® &FEmetivation.Psychological Review, 98 (2), 224-253->

P

Kitayama, S. (1991). Culture and the self: implications for cognition,

wn

Ro

dlFUSCl

ma

br-M

ulture and the self: implications for cognition, emotion, and motivation
Psmgical Review

L

¥

= N ~

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

224

253

pt

<l--Medhd&y= . (2001). Maternal care, gene expression, and the transmission of ihdividua
differenc ress reactivity across generatibmsual Review of Neuroscience, 24 (1), 1161—
1192:->

<

TUSC

t Ma

nalcare gene expression, and the transmission of individual differences in stress

across generatlons

G

Annual Review of Neuroscience

t]

1

u

H

o
|
(o))
=

=
=
(o]
N

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

+., &Szyf, M. (2005). Environmental programming of stress and responses

ethylation: life at the interface between a dynamic environmdra fixed
in Clinical Neuroscience, 7, 103-123. doi:10.1186/gb-2012-13-6-246

-
@,
gy
W5
-

or Mar

Environmental programming of stress and responses through DNY methylatia: life

the, interface between a dynamic environment and a fixed genome

Diam in Clinical Neuroscience

&

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

123
. doi:
10.1186/gb-2012-13-846

<!--Mill&, "&"=@hen, E., & Cole, S.W. (2009). Health psychology: developing biologically

plausible h&s linking the social world and physical healthual Review of Psychology, 60,
501-524-

C

Mareus

Chen

"Author

~ N
o
o
©

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

Health psychology: developing biologically plausible models linking the social world and
physical health

Aniual Beview of Psychology

<!--OlsenEYang, C., Hart, C.H., Robinson, C.C., Wet &. (2002). Maternal
psycholomntrol and preschool children’s behavioral outcomes in China, Russke and t
United St

childr olescents (pp. 235-262)Washington, DC: American Psychological

B.K. Barber (Edlitrusive parenting: How psychological control affects

Associalign®

- Author

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

Hart

ript

obi

o
=}

Manus

,etal (

f

).
Ma
Russia, and the United States

D

sychological control and preschool children’s behavioral outcomes in China,

Auth

(Ed.),
Intrusive parenting: How psychological control affects children and adolescents

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

(Pp.
235

—
W@w, DC

An‘hm Psychological Association

2,

<!——Olson,83Sameroff, A.J., Lunkenheimer, E.S., & Kerr, D. (2009).r8glftatory
processes | development of disruptive behavior problems: the preselolobol
transition.ﬁOlson & A.J. Sameroff (Eds.Biopsychosocial regulatory processes in the
developmemndhood behavioral problems (pp. 144-185). Cambridge: Cambridge

University >

off

Authoe M

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

Lunkenheimer

ript =

SC

2009

no

atory processes in the development of disruptive behavior problems: the

emlto—school transition

Apthor M3

Biopsychosocial regulatoqyrocesses in the development of childhood behavioral

problems
(Pp.

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley
desc_12404.docx

Cambridge University Press

O

<!--PomemE.M., & Thompson, R.A. (2008). Parents’ role in children’s personality
development. [j O.P. John, R.W. Robins, & L.A. Pervin (E#tahdbook of personality, theory
and resear&. 351-374). New York: Guilford Press.

Eramz

E.M.

or

ompson

A

Parents’ role in children’s personality development
.In

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

O.P.

h

Igcript

USCY

Man

Handbook of personality, theory and research

(p
5

hot

¢

¥

ress

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley
desc_12404.docx

<!--Pomerantz, E.M., & Wang, Q. (2009). The role of parental control in children’s development
in Western and East Asian countri€sirrent Directions in Psychological Science, 18 (5), 285—
289. doi: 10.1111/j.1467-8721.2009.01653>x

{

rantz

SET]

Ro

Manu

N—r

Theyrole of parental control in children’s development in Western and East Asia

E

5

Current Directions in Psychological Science

th

U

'—\

A

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

. doi:
10.1111/}.1467-8721.2009.01653.x

{

<!--Posne

P

Rothbart, M.K. (2000). Developing mechanisms of self-regulation.
Devel opmemeamd Psychopathology, 12 (03), 427-441:>

dlFTUBCr

&
art
M.K.
| -
(
20
).

ele oppg mechanisms of sefgulation

Dement and Psychopathology

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley
desc_12404.docx

427

441

pt

<|--Pre&cHer=@]. & Hayes, A.F. (2004). SPSS and SAS procedures for estimating indirect

effects in mediation modeBehavior Research Methods, Instruments, & Computers, 36
(4), 717-18k->

y
[¢]
=

or:iManusecr

h

U-)v
-UE

SAS procedures for estimating indirect effects in simple mediation models

n

Research Methods, Instruments, & Computers

/\8

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

ript

<!--Preacf§er, ., & Hayes, A.F. (2008). Asymptotic and resampling strategies foirgssess

C

and compgyi
879-891--

ndirect effects in multiple mediator mod#&dhavior Research Methods, 40 (3),

S

>0
9]
=

har Manu

{

BA

A

multiple mediator models

ic and resampling strategies for assessing and comparing indirect effects in

x

Behavior Research Methods

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

.-

<I--Pruessner, §.C., Kirschbaum, C., Meinlschmid, G., & Hellhammer, D.H. (2003). Two
formulas f putation of the area under the curve represent measures of todalehorm
concentraﬂrsus tirdependent changBsychoneuroendocrinology, 28 (7), 916—931->

d

essner

or I

Kirschbaum

Au

Meinlschmid

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

*

ammer

N
o

BSCH

N—r

Two for ulas for computation of the area under the curve represent measures of total

E concentratlon versus time-dependent change

uroendocrinology

r Man

3

utﬁ

<!--Rose y K.L., Tangney, J.P., Denham, S., Leonard, A.M., & Widmaier, N. (1994).
Socializal oral Affect Parent of Preschoolers Form (SOMA-PP). George Mason

University, FairfaXvVA.-->

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

Rosenberg

ript

Manusc

onard

ier

- Autho

1994

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

)-

Socialization of Moral Affect Parent of Preschoolers Form (SGRA

Fairfax V.

cript

@

e otuniversity

Shirtcliff, E.A., Serbin, L.A., Fisher, D.B.D., Stack, Ddé¥/al. (2011).

ychobiological mechanisms underlying internalizing and extargal

<!--Ruttle

S

Disentan
behaviors in yoyth: longitudinal and concurrent assieiatwith cortisolHormones and

Behavior, 5 123-132->

dl'Hl

or-\

irtcliff

3

r
>

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley
desc_12404.docx

>0

S

N

dhusCript

N—r

"

ngling psychobiological mechanisms underlying internalizing and extergal

rs in youth: longitudinal and concurrent associations with cortisol

Hormones and Behavior

ho

{

e
U

A

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley
desc_12404.docx

<!--Saltzman, K.M., Weems, C.F., & Carrion, V.G. (2006). IQ and posttraumatic stress
symptoms in children exposed to interpersonal viole@had Psychiatry and Human
Development, 36 (3), 261-272. doi: 10.1007/s1057805-0002-5->

pt

= 'saltzman

Maruser

Carrion

thor

sttraumatic stress symptoms in children exposed to interpersonal violence

n

chiatry and Human Development

/\8

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

261

7y
o)

10.1007/s10578-005-0002-5

Cr

<!--SapolmM., Meaney, M.J., & McEwen, B.S. (1985). The development of the

glucocorticoid eceptor system in the rat limbic brain. 1ll. Negaf@eslback regulation.

Developmﬁain Research, 18 (1), 169-173->

olsky

:NMa

or

eaney

B

At

McEwen

B.S.

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

(

1985

) el

The lopment of the glucocorticoid receptor system in the rat limbiclbrain
Ne dback regulation

H .

h’lental Brain Research

De
18
(

1

U

e

Ma

<!--Shrou&ﬁ.E., & Bolger, N. (2002). Mediation in experimental and nonexperimental studies
new proc@ and recommendatidtsychological Methods, 7 (4), 422-425:->

-
'%t
<

Bolger

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

(

2007

).
Mediation in experimental amibnexperimental studies: new procedures and

re ndations

Cl

Ps ical Methods

A~ N

N—r

92}
L0
<!--Silk, Jeris, A.S., Kanaya, T., & Steinberg, L. (2003). Psychological control and

autonomyfigranting: opposite ends of a continuum or distinct constdacis®l of Research on
Adolescence, 1), 113-128. doi: 10.1111/1532-7795.1301-0084

L

J.S.

D

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

riot s

QO
>
QD

Ro

anus

erg

F M

5

Ps

constructs?

gical control and autonomy granting: opposite ends of a continuum or distinct

¢

{

f Research on Adolescence

= =
" w\

=
=
w

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley
desc_12404.docx

10.&111/}532-7795.1301004
I

<!——Tabach!!, B.G., & Fidell, L.S. (200 ultivariate statistics. Needham Heights, MA:

Allyn & B@

)
3hnick
C
(O
=

Fidell
-
O

L=

N—r

<

te statistics

@r Heights, MA

Allyn & Bacon

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

<!--Vansteenkiste, M., Zhou, M., Lens, W., & Soenens, B. (2005). Experiences of autonomy and
control among Chinese learners: vitalizing or immobilizidgd nal of Educational Psychology,
97 (3), 46

ript

ansteenkiste

-Author Manus

]
(7]

)

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley
desc_12404.docx

2005

).

Experiences of autonomy and control among Chinese learners: vitalizing or
immobilizing?

Jo&ducational Psychology
'- ]

Q
X7p
)

468 5
48£

<!--War§omerantz, E.M., & Chen, H. (2007). The role of parents’ control in early

adolescents’ psychological functioning: a longitudinal investigation in thet)States and
China.Chis Development, 78 (5), 1592-1610. doi: 10.1111/j.1467-8624.2007.010385.x

a

Autno

Pomerantz

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley
desc_12404.docx

E.M.

o

N
o

SCri

N—r

The roleYof parents’ control in early adolescents’ psychological functioning: a

lon inal investigation in the United States and China

andl

Ch elopment

M

— o

Aor

10. |.1467-8624.2007.01085.x

A

<!--Ward, L.C. (1990). Prediction of verbal, performance, and full scale IQs from sevenssubtes
of the WAISR. Journal of Clinical Psychology, 46 (4), 436—440:>

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

Ward

1o
O

)-
Preﬁmn of verbal, performance, and full scale Qs from seven subtest3/éAtBeR

Journal @f Clinical Psychology
46!

(O

4

E

-

O

<I--Wechgler, [, (1989)WPPS-R: Wechsler Preschool and Primary Scale of Intelligence. San
Diego, CAﬂhological Corporation Harcourt Brace Jovancvich.

<

Wechsler

D.

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

(

1989

).

W : Wechsler Preschool and Primary Scale of Intelligence

San'Diego, CA

Psycholagical Corporation Harcourt Brace Jovanovich

USer

<!--Wei, L, Donald, T.M., & Walker, B.R. (2004). Taking glucocorticoids by prescription is
associate@with subsequent cardiovascular dis@asals of Internal Medicine, 141 (10), 764—

770-->

onald

"Author:Ma

Walker

This article is protected by copyright. All rights reserved



WEST v5.9.2-LIVE for Wiley

desc_12404.docx

B.R.

(

2004

).

Taking"glucocorticoids by prescription is associated with subsequent cardiovascula

disease

Annalsmef Internal Medicine

141

(
10

),
764

(Lo

Figure Maternal psychological control mediated the effect of culture on children’s cortisol
levels.

Note: Values.represent betas, numbers in parentheses are the standard?esr@s, R7, 75) =
3.59, p=.002.* = p <.05; **p < .01; *** p < .001. s total effect,c = direct effect.
2Americansssérve as the reference gr8apjndexed by Area Under the Curve with respect to

ground. Models controlled for child sex, age, 1Q, mothers’ education and time sikirgyw

Table IMeans and standard deviationswdther and child variables by culture

Chinese American
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M D M D

Child age (months) 52142 3132 54,22 4.76
Maternal education 5.43*** 1112 6.26 .81
Block design«(lQ) 19.09* 5.42 16.13 6.77

Psychological control (PC 2.80*** 49 1,78 .55

Cortisol AUCg 8.98*** 5,70 5,53 2,38
Cortisol AUCI .30 5,01 —i81 2,57
Cortisol-30? .13 .08 11 .08
Cortisok-o® 09* (04 07 |04
Cortisol=1¢° .08* .05 107 .04
Cortisok=2g 11+ .07 07 104
Cortisokzzp A2%* 109 06 .04
Cortisolkzp 12%* .10 106 .03
Cortisol-sg 1% .09 .06 .03
Cortisol=ed 11 .08 107 .04
Cortisol=7s .09** .06 106 .03
Cortisok=gg .08* .05 .06 .04

Note: %cortisol measurements are micrograms per deciliter. A sample was takenugés
before the beginning of the stress task to observe initial cortisol levels, and ghevide
opportunity.for child cortisol levels to return to baseline after any potgnéiedusing events
which may have occurred prior to the start of the stltdy 0 indicates the beginning of the

stress task, the number following each subsequent t indicates minutes post thadeditna
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stressor. Significant differences between cultures are indicatekb5, " p<.01 "~ p<.001
(all significance tests are twailed).

Table 2Hierarchical regression analyses for variables predicting children’s cortisol

".\ B  Std. Error Beta RPandAR?

Model 1

Culture®* A7 14 41 .20%*
Sex —-.07 .12 —.06

Age —02 .02 —113

10 o7 o5 |16
Maternal edueation —02 106 —.04
Time® .02 02 .08

Model 2

Culture 124 |17 .21 .05*
Sex —-.08 .12 -.07

Age —-.03 .02 -.18

1Q log los 118

ME —.07 .06 —.03

Time .00 .02 .012
Psychological control 26 11 .32

Note: American,children and males were set as the reference §irmlipates amount of time

since wakihg;p'< .05, " p < .01.

This article is protected by copyright. All rights reserved



Culture, Psychological Control, Cortisol 1

<catch-line>Developmental Science

<left-hand running head>Stacey N. Doan et al.

<right-hand running head>Culture, psychological control, cortisol
<section head>SHORT REPORT

<title>Consequences diger parenting: a cross-cultural study of maternal psychological

control and _childrets cortisol stress response

<authors>Stacey N. m' Twila Tardif? Alison Miller,® Sheryl Olsorf, Daniel Kesslef,
Barbara Feftand Li Wan§

<affils>1.Department of Psychology, Claremont McKenna College, USA

2. School of Public Health, University of Michigan, USA

3. Department of Psychology, University of Michigan, USA

4. Departments, of Psychiatry and Philosophy, University of Michigan, USA

5. Department‘of Pediatrics and Communicable Diseases, University of Michigan, USA

6. Department of Psychology and Beijing Key Laboratory of Behavior and Mental
Health PekingUniversity, China

Address forcorrespondence: Stacey N. D@am¢olumbia Ave., Claremont, California 91711,

USA; e-mail'sdoan@cmc.edu

<© line>

This article is protected by copyright. All rights reserved


mailto:sdoan@cmc.edu

Culture, Psychological Control, Cortisol 2

<a-head>Abstract</a-head>

<abstract>Parenting strategies involving psychological control are associated with increased
adjustment problems in children. However, no research has examined the extent to which culture
and psychological control predict childfestress physiology. We examine cultural differences
in maternal psychological control and its associations with chilgi@rtisol. Chinese (N 59)

and American(N = 45) mother-child dyads participated in the study. Mothers reported on
psychological‘control. Childrés cortisol was collected duriragstressor and two imces of Area
Under the"Curve (AUC) were computed: AUCg which accounts for total output, and AUCiI,
which captures/reactivity. Results indicate that Chinese mothers reported higher levels of
psychologicalreontrol and Chinese children had higher levels of AUCg than their American
counterparts. Across both cultures, psychological control was significantly associated with
increased cortisol levels as indexed by AUCg. There were no associations for AUCI. Finally,
mediation analyses demonstrated that psychological control fully explained cultural differences
in childreris_cortisol stress response as indexed by AUCg.

<a-head>Research highlights</a-head>

" The“current study finds higher levels of psychological control in Chinese mothers
compared-to. American mothers.

. Chinese children have higher levels of cortisol, a stress hormone, compared to their
American peers.

. Acress both American and Chinese children, during a stressor, higher maternal
psychologieal'eontrol is associated with higher levels of cortisol output (AUCQg), but not
reactivity (AUCT).

<a-head*ntroduction</a-head>
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<text>Research on parental control has focused on psychological and behavioral aspects (for a
review see Barber, Stolz & Olsen, 2005). Psychological control (PC) is when parents constrain
childreris autonomy through psychologically manipulative tactics such as the withdrawal of love
or induction of guilt (Barber, 2002). Behavioral control focuses on partemdency to be aware

of and set limits on childréaactivities and behaviors. Behavioral control contributes to

academic eompetence and decreased behavioral problems (Fletcher, S&Wikiagms-

Wheeler, 2004), where&Cincreases emotional distress and lowers self-esteem (Barber, 1996;
Silk, Morris,"Kanaya & Steinberg, 2003). Despite these links, the extent to R@iaffects
childrerisistress response has not been studied, despite a host of research from both animal
(Meaney & Szyf, 2005) and human studies (Adam, Klines-Dougan & Gunnar, 2006)
demonstratingsthe importance of maternal behavior in programming chdditeess response.
Moreover, no research has examined possible cultural differences in this relationship.
<b-head>Psychological control, culture, and childseadjustment</b-head>

<text>In conceptualizing the consequences of psychological vs. behavioral control, researchers
using self-determination theory (Deci & Ryan, 2010) emphasize that the need for psychological
autonomyis universal and essential for optimal functioning. When parent$€xéney
underminesthe chifd self-concept, reducing perceptions of competence and intrinsic motivation
(Pomerantz'& Thompson, 2008). Whereas behavioral cdatrelated to higher social and
academic achievement as well as lower levels of behavioral problé&sy(d003; Bean,

Barber & Crane, 2006; Vansteenkiste, Zhou, Lens & Soenens, ZIDBxs been found to be
correlatedwithymore behavioral problems, emotional distress, and lower achievement (Barber,
1996; Olseny=¥Yang, Hart, Robinson, Wu et al., 2002; Silk et al., 2003).

<textindent>There has been some debate regarding whether the consequences of PC are
universal across cultures, however. Culture may affect parenting behaviors in multiple ways.
First, the cultural differences in individualistic and collectivistic orientations (Ma&us

Kitayma, 1991) may influence the extent to which children are expected to demonstrate maturity
and controlein addition, culture imbues behaviors with meaning, such that the same behavior
may have very. different consequences across culiLaesford, Deater-Deckard, Dodge, Bates

& Petti, 1998). Several studies have examined dimensioRA€ of a cross-cultural context.

Chao (1994) has argued that the Chinese concept of-gwaith emphasizes governance,

training, and nurturance of childrermay result in Chinese parents scoring highelP@Gn
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However, since the ultimate aim is to support children, this approach may not be experienced as
rejection.PCis much more common in East Asia (Wang, Pomeranz & Chen 2007), and since
some evidence suggests that the extent to which a behavior is associated with negative outcomes
depends on its perceived normalcy (Deater-Deckard & Dodge, 1997), the negative effects may
be absent. Empirical research by Pomerantz and colleagues (Pomerantz & Wang, 2009; Wang et
al., 2007),-however, demonstrated tR@tappears to be associated with negative outcames

both American‘and Chinese children. For example, Wang et al. (2007) fouRCthat!

detrimental effects on childrememotional adjustment equally across both cultures.
<b-head>Relations between maternal behavior and chikistress response</b-head>

<text>To the best of our knowledge, there is no work that examines ma&€raalt childrerfs

stress physiology in a cultural context. This is a major gap in the literature as a host of evidence
suggests that the stress-response system (SRS) exhibits striking variation across individuals and
that these differazesare consistently related to psychological and physical functioning (for a
review see Miller, Chen & Cole, 2009). Moreover, the SRS is highly malleable and is influenced
by early experiences, particularly mothehild interactions (for a review Hostingullivan &

Gunnary, 2014). Animal models have definitively demonstrated that early maternal behavior
affects theshypothalamic-pituitary axis (Meaney, 208leaney and colleagues demonstrated

that motherrats who engage in higher levels of licking and grooming are more likely to have
pups who have lower cortisol levels and respond less fearfully to novelty. In humans,
interactions between mother and child extend beyond physical behavior and include a realm of
psychologieal/and emotional interactions. For example, it has been theorized that parents who
are responsive'to the needs of their children and use emotion-coaching have children who are
less aroused in distressing situations (Gottman, Katz & Hooven, 1997). On the other hand,
negative expressivity and hostility in parents may influence arousal in children and lead to
problems with planning and self-control (Hoffman, 2000), which may in turn lead to

physiological dysregulation (Doan, Fuller-Rowell & Evans, 2012). However, most studies have
looked at maternal sensitivity and no studies have looked specific@yag a predictor of

childreris HPA functioning across different cultural contexts.

<textindent>In addition, a major limitation of past researcPR@iis the use of questionnaire
measuesto measure behavioral and emotional adjustment. While useful, questionnaire data may

be influenced by reporting and memory biases. Moreover, this type of data does not shed light on
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physical, more objective measures of health and physiological functioning. Finally, past research
has focused almost exclusively on middle childhood and adolescems is particularly
problematic as early childhood is a period of immense developmental significance for the
emergence of self-control and emotion regulation (Posner & Rothbart, 2000; Olson, Sameroff,
Lunkenheimer. & Kerr, 2009).

<textindent>In.the current study, we investigated three research questions. First, we examined
cultural’differences in maternBIC and children’s physiological response to a common Stressor.
Second, we"explored associations betw€and children’s cortisol. Finally, we examined the
extent to which/culture moderated relationships between mai@uald children’s cortisol, and
whether maternd®C mediated possible cultural differences in childsgohysiological stress.

We hypothesized that Chinese mothers would have higher leve(s ahd that Chinese

children would have higher levels of cortisol in response to a lab stressor as compared to their
American peers. More importantly, we hypothesized that mate@alould mediate cultural
differences'in children’s stress response and that the association between material and

children’s stressiresponse would not vary across the two cultures.

<textindent>We chose to examine relatively urban, higher SES children from American and
mainland*€hinese backgrounds to avoid additional confounds of massively different
environments. Furthermore, the majority of past researéCdmas focused on comparisons of
Americanand Chinese youth. Our study was designed to build upon previous research and
expand the current focus from psychological and behavioral measures to physiological measures,
with a viewtowards examining the integrated effect8@find the identification of potential
mechanisms:for when and how such effects might occur.

<a-head>M ethod</a-head>

<b-head>Participants</b-head>

<text> Participants were recruited from suburban areas of Beijing, China and a suburban
university town/in the midwestern United States. Sixty children from China (30 boys, M age =
52.43 and.58 children from the United States (26 boys, M age = 54.15), for a total of 118
mother-child dyads, participated. We excluded 14 children who had conditions that would
influence cortisol levels (e.g. asthma, medications) and children of Asian backgrounds in the
American sample. Of the remaining American mothers (N = 45), five were African American,

and two did not report race or ethnicity. Children were recruited through local preschools. All
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children were from middle-class backgrounds, with the majority of mothers (Chinese 50%, and
American 90%) having obtained a college education or beyond.
<b-head>Procedures</b-head>

<text>Parents completed a packet of questionnaires on family background characteristics, both
children’s and-parents’ emotional and behavioral functioning, and parenting styles (discussed

below). The questionnaires were translated and back-translated by two English-Chinese bilingual
speakers and‘checked by both native English and Mandarin speakers to ensure an equivalence of
literal and"sense meaning, as well as natural sounding expressions.

<textindent>Children were tested in a room at their preschools or in a child-friendly laboratory.
For inductiensof stress, a mild stressas induced by a computer game that became

progressively more difficult as the participant made progress, until it became impossible to win.
At the end of the game, the child had ledgud buzzer beeped, aadfrowny’ face symbol

appeaedon the screen. The experimeriiest played the game with the child (duringsth

practice session, the game was im@los€ mode such that was impossible to fail). The gaam

was restarted-after the child won. The chvias then left alone to play the game and was told

that if they'won, they would receive a prize. At that point, the gaasecovertly activated into
‘no-win”mede. In théno-win’ mode, if the child gets close to achieving the victory condition,

the gamebreaks by having a random response to the child’s key presses and it becomes

impossible to win. Sixty seconds after hearing‘tfeane overbuzzer, the experimenter returned

to the room andskedthe child if the game was won and expressed concern when the child said
no. A second'experimenter then entered the room and eagbthat the game was broken and
needed to be-fixed. The first experimenter then apologized to the child, and said that he/she did a
great job and would have won the game if it hadn’t been broken. The childwas then givera

chance topick a prize.

<b-head>Measures</b-head>

<c-head>Psychological control</c-head>

<text>PCwasassessed using items from the Socialization of Moral Affect Questionnaire
(Rosenbergy Tagney, Denham, Leonard & Widmaier, 1994) which tapped into guilt induction

and maternal love withdrawal. Parents rated the extent to which they would endorse specific
strategies when dealing with their children in varying circumstances (e.g. catching their child

cheating, having a messy room, fighting in school), on a scale of 1 to 6. Strategies for guilt
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induction include such sample items‘say to my child;it really ruins my day to hear that you
behave that way. A sample response item for love withdrawal includes,one likes people

who fight in school, including mieThe scales were translated and back-translated by bilingual
Chinese and English speakers. Reliability for both the American (Croslesh85) and

Chinese sample (Cronbdsln = .78) was acceptable.

<c-head>Cortisol</c-head>

<text>Trainedresearch assistants collected salivary cortisol using Salivettes (Salimetrics, LLC
State College;"PA). The first sample was obtained after battae study space. The second
sample was obtained at time 0, after a 30 minute, quiet, play session, immediately before the
challenge tasks This second sample served as the baseline value for computation of AUCg.
Saliva samples were then collected every 10 minutes for the first hour and at 75 and 90 minutes
after the challenge task. Saliva was absorbed in cotton dental rolls without flavoring or stimulant
by gentle chewing for one minute. Samples were then refrigerated and centrifuged within 24
hours of cellection at 3000 rpm for 5 minutes. All saliva samples were stor@0°@@ until

assayedn duplicate for cortisol concentration using commercial kits (High Sensitivity Salivary
Cortisol Enzyme Immunoassay Kit, Salimetrics, LLC State College, PA) at both project sites.
Inter-assay.variability was less than 5% at both sites. Ten samples were assayed in both locations
to determine inter-site reliability, and the Pearson correlation for sample values across sites was
0.95, with no systematic variation in cortisol levels between the two sites.

<textindent>The fraction of missing data for the cortisol responses was small (1.5%) with a few
subjects having incomplete data in different tasks. We imputed missing values and used the
complete datasset for all the analyses. Missing cortisol data were imputed using the
IVEWARE24 SAS macro following a multivariate regression model with missing values

imputed sequentially based on the observed values within and across tasks. Data were log
transformed. for.the imputation process to improve normality and transformed back to the
original scale after imputation. Because of overall differences in the mean cortisol values for

China and.the United States, the imputation was performed separately by country.

<d-head>Area under the curve.</d-head>

<text>We computed two variables for our cortisol assessments, using previously established

formulas and guidelines (Pruessnéischbaum, Meinlschmid & Hellhammer, 2003). Area under the
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curve with respect to ground (AUCQ) is the total area under the curve of all measurements. It
takes into account both sensitivity (the difference between the single measurements from each
other) and intensity (the distance of these measures from ground). Area under the curve with
respect to_increase (AUCI) is calculated with reference to the baseline measurement and it
ignores the distance from zero for all measurements and emphasizes the changes over time. With
endocrinological data, AUCg is assumed to be a measure more related to total hormonal output,
whereas AUCIis a parameter that emphasizes the changes over time and is more related to
sensitivity“of'the system (Fekedulegn, Andrew, Burchfiel, Violanti, Hartley et al., 2007). Of the
two, AUCQ is generally considered more reliable (Hellhammer, Fries, Schweisthal, Schlotz,

Stone at ak, 2007

<c-head>I'Q</c=head>

<text>Evidence suggests that IQ can serve as a protective factor against stress (Saltzman,
Weems & Carrion, 2006), thus the Block Design subscale of the Wechsler Preschool and
Primary Scale of Intelligence-Revised (WPPSI-R; Weschler, 1989) was administered to all
children and'served as a covariate for all analyses. The Block Design subtest has been found to
correlate highly=with full scale 1Q (Ward, 1990) and does not require a verbal response from the
child. Thus, itwas a useful index of cognitive maturity in this multi-national study and was less
likely to be contaminated by cultural or linguistic factors than verbal measures of 1Q.
<a-head>Results</a-head>

<b-head>Preliminary analyses</b-head>

<text>Examination of both AUC cortisol values revealed substantial skewness in the data. As
recommendedrby Tabachnick and Fidell (2001), we subjected the scores to a natural log
transformation=Natural log scores are therefore used in all analyses, but for ease of interpretation
untransformed means are presented in the tables of descriptisecs. Some of the children

did not complete all the tasks, thus the degrees of freedom varied slightly across analyses.
<b-head>Maternal psychological control and childsestress response</b-head>

<text>Table 1 lists the means and standard deviations of mother and child variables by culture
for study participantslo test our first hypothesis, that Chinese mothers would have higher levels
of PC, we conducted a 2 (culture) x 2 (sex) analysis of covariance (ANCOVA) on PC with child
age, 1Q, and maternal education as covariates. Consistent with our prediction, the effect of
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culture was highly significant, F(5, 86) = 57.34, p < .Gﬂi,: .40. No other effects reached
significance. Analysis dPC showed that even after controlling faothers’ education level,

child 1Q, age, and sex, Chinese mothers (M = 2.80, SE = .08) had higher levela®f PC
compared.to their European American (M = 1.7, SE = .10) counterparts.

<set Table 2>

<textindent>With regartb children’s cortisol response, in addition to the previous control
variables, we addetime since wakingto the model, as cortisol has a diurnal rhythm and is
influenced by time of day. Results showed that Chinese children (M = 2.17, SE = .07) had
significantly higher levels of cortisol as indexed by AUCg as compared to their American peers
(M =1.88,SE=%07), F(1, 77) =6.02,p = .Oﬁpzz .07. With regard to AUCI, culture was ret
significant predictor F(1, 76) = .2fh,= .67,np2= .003). Because there was no differennes

mean levels of AUCI across the two cuéigrfollow-up mediation and moderation analyses
focused onAUCQ.

<textindent>Furthe¢xamination of our data suggests that not all children’s cortisol levels
increased(as a function of the stressordeed, some pre-transformed values of AUCi were
negative. Thus, we followed up our analyses of AUCI, by only looking at the subset of children
with non-negative values (those individuals for whom the stressor elicited an increase in cortisol
from baseline). Results based on this subsample (N = 41) suggest that culture was a marginally
significant predictor F(1, 30) = 2.65p = .lﬂp,z: .08, with Chinese children (M = .89, SE = .28)
having highersdevels of reactivity compared to their American peers (M = .01, SE = .40).
<textindent>Finally, we examined the extent to which there may be cultural differences in
children’s cortisol levels, independent of their experience in the lab. However, no cultural
differences were found ichildren’s initial cortisol sample, which indexes their experiences
approximately.30 minutes before entering the lab.

<b-head>Relation of psychological control to childiestress response</b-head>
<text>Hierarchical regression analyses were conducted to examine the effects of PC on
children’s«eortisol levels, independent of culture, sex, age, 1Q, time since waking, and maternal
education. Table 2 reports the summary of results from the regression analyses prdicng

We were interested in whether materA@lcould account for variance in children’s stress

response independent of group and individual differences. Therefore in the first step of the

equation, background variables including culture, sex, age, 1Q, and maternal education, along
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with time since waking, were entered. These variables, combined, predicted 17% of the variance
in children’s cortisol, F(6, 76) = 2.53, p = .03. Next, in order to sé&Jivould increase the
variance explained above these control variables, we added m&€rnaaEtep 2 of the model.
MaternalPCincreasedhe variance explained to 22%, F(1, 75) = 3.04, p = .007FIdtange

was significant, p = .03. Finally, to test whether culture moderated the effects of PC on &hildren
stress response, we added the interaction terms of culR@dothe model. Neither interaction
term nor the"F"change reached signifa@suggesting that the effectsE€ are similar across
cultures. In'sum, the results indicated that regardless of culture, maternaP@Spasitively
predicted children’s cortisol levels. We conducted the same analyses for AUCI, and none of the
relationships were significarfPC also did not predict the initial cortisol level at the first time
point.

<set Table 2>

<b-head>Did maternal psychological control mediate cultural effects on chédren
cortisol?</b-head>

<text>Finallyyto test whether materr®C mediated cultural differences in cortisol levels,
bootstrapping-analyses were conducted using methods described by Preacher and Hayes (2008)
for estimating direct and indirect effects with multiple mediators. This statistical method has
several advantages: it does not rely on the assumption of a normal sampling distribution
(MacKinnon, Lockwood & Williams, 2004; Preacher & Hayes, 2004; Shrout & Bolger, 2002),
and the number of inferential tests is minimized, thus reducing the likelihood of Type I error.
Cortisol AUCgwas entered as the dependent variable, culture was entered as the predictor
variable, and-matern&C was entered as the proposed mediator. All models controlled for child
sex child age, maternal education, child 1Q, and time since waking. Culture (the independent
variable) was a,significant predictorB€. Culture was also a significant predictor of child
cortisol levels (AUCg). The direct effect of culture became non-significant when me@€nal

was included.in the model as the mediator (direct effect of cuttld®, p = .53). The specific
indirect effect’of maternd®C as a mediator between culture and child cortisol levels showed a
point estimate,of .21 (SE = .08), and a 95% CI .05 to .37. In sum, mé@&faly mediated the
effect of culture on children’s cortisol stress response. The mediation results are summarized in
Figure 1.

<set Fig 1>
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<ahead>biscussion</a-head>

<text>We investigated cultural differences in levels of matd?P@and two indicators of

childreris stress response, total output of cortisol (AUCg) and reactivity (AUCI). Results of our
study indicated that Chinese mothers scored high&®Gxompared to their American
counterparts=Chinese children had higher levels of total cortisol output during the stressor task.
Across both cultures, matedrPC was positively associated with higher levels of cortisol.
Moreover;'maternd?C fully mediated cultural differences in children's cortisol. However, there
were no cultural differences in cortisol reactivity (AUCI).

<textindent>Our findings are consistent with animal models that have demonstrated that
maternal behavior affects HPA functioning (Sapolsky, Meaney & McEwen, 1985). Furthermore,
work by Gunnar and colleagues substantiates the idea that early social experiences, particularly
parentchild interactions, play a pivotal role in shaping the response and regulation of the stress
response system (for a review see Hostinar et al., 2014). Understanding factors that influence
children’s stress response is paramount, as the functioning of the HPA axis and its end product
cortisol has"been associated with a variety of outcomes including cognitive processes like
memory (Het;Ramlow & Wolf, 2005; Lupien, de Leon, De Santi, Convit, Tarshish et al), 1998
and executive function (McCormick, Lewis, Somley & Kahan, 2007). In addition, cortisol has
also beens-associated with physical (Fraser, Ingam, Anderson, Morrison, Davies et al., 1999; Wei,
McDonald & Walker, 2004Miller et al., 2009) and mental héa(Bhagwagar, Hafizi & Cowen,
2005).

<textindent>Cultural influences on the relationship between pareR@@nd childreis
adjustmentshave been debated in the literature, but few investigators have examined the extent to
which culture might moderate the relations between parenting and chsldtezss physiology.

As PCis more common in East Asian cultures, some have argued that it may be part of a cultural
style of parenting and thus may not lead to negative consequences (Chao & TsengeBga2

& Lepper,, 1999. In contrast, other scholars have argued that autonomy is a universal
psychologieal’'need, and thus parental exertion of control in the realm of clsltienghts and
feelings should be associated with increased psychological dysfunction, irrespective of culture
(Pomerantz & Wang, 2009). Consistent with this perspective, researchers have found that for
both American and Japanese students, parents who are more likely to make decisions about

childreris personal issues have children with dampened emotional responses (Haseb&, Nucci
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Nucci, 2004). Barber and colleagues (2005) have also found positive associations between
maternalPC and depression in children from the United States and China. Moreover,
longitudinal research has showtat parents PCis associated with decreased emotional well-
being across both American and Chinese children (Wang et al., 2007).

<textindent>Qne pathway by whichaernalPCleads to individual differences in adjustment

may be through chiren’s stress responses. Our findings demonstrate that maRCmsl
associated'with'higher levels of cortisol during a stressor across both American and Chinese
children. While“cortisois necessary for optimal functioning, children with cortisol profiles
characterized by hyper and hypo levels of cortisol are at risk for increased adjustment problems
(Essex, Kleing€ho & Kalin, 20QRuttle, Shirtcliff, Serbin, Fisher, Stack et al., 2011).
<textindent>In‘our data, materrAC was not associated with cortisol reactivijCi).

Inspection of specific cortisol levels sheathat for Chinese but not American children, levels
increased after the stressor. It may be that matBx@& not associated with AUCi because

there is not. enough variability in the reactivity measure. When we look at only children who had
an increasesinscortisol due to the stressor, a similar pattern of results appeared, providing some
preliminary*evidence for the idea that these patterns of associations may hold for AUCI.
<textindent>The current study was limitedthe use of self-reports of material. Becausé°C

is more_cemmonly accepted as a parenting practice in East Asian cultures, it may be possible that
Chinese mothers are more likely to endorse utilization of these techniques. In additistudy

was observational and cross-sectional in nature, and thus we must be cautious with respect to any
causal interpretation$t is possible that children’s cortisol levels could lead to increases in
maternalPCsFuture work should utilize experimental, intervention and longitudinal designs,
which would provide insight into both the direction of causality and the temporal sequencing of
these associations. Finally, we measured cortisol during a laboratanjlthskigh a previous

study using.the.same sample, but a different stressor, revealed a similar pattern of results
(Grabell, Qlson, Miller, Kessler, Felt et al., 2015)sistill possible that children may respond
differently tesspecific types of stressors. Daily diary methods, which measure naturally occurring
life stressors,would be beneficial in generalizing the results of our study. Despite these
limitations, the cross-cultural nature of our work and the biological measure of adjustment
furthers our understanding of the universality of specific parenting styles and how they relate to

children’s outcomesTable 1
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Means and standard deviations of mother and child variables by culture

Chinese American

M SD M SD
Child age (months) 52.42* 3.32 54.22 4.76
Maternal education 5.43*** 1.12 6.26 .81
Block designy(lQ) 19.09* 5.42 16.13 6.77
Psychologicaleontrol (PC) 2.80*** 49 1.78 .55
Cortisol AUCg 8.98*** 5.70 5.53 2.38
Cortisol AUCI .30 5.01 -.81 2.57
Cortisol-3¢" 13 .08 11 .08
Cortisol=” .09** .04 .07 .04
Cortisol=10° .08* .05 .07 .04
Cortisol=x Q1 .07 .07 .04
Cortisol=3o L 2%x* .09 .06 .04
Cortisol=4 12%* 10 .06 .03
Cortisol=so 11** .09 .06 .03
Cortisol=gp A1x* .08 .07 .04
Cortisol=7s 09** .06 .06 .03
Cortisol=go .08* .05 .06 .04

Note:cortisol.measurements are micrograms per deciliter. A sample was taken 30 minutes before
the beginningrofthe stress task to observe initial cortisol levels, and provide the opportunity for
child cortisol levels to return to baseline after any potentially arousing events which may have
occurred pridr to the start of the stufly= 0 indicates the beginning of the stress task, the number
following each subsequent t indicates minutes post the beginning of the stressor. Significant
differences between cultures are indicated by *p < .05; **p < .01; ***p < .001 (all significance tests

are two-tailed).
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Table?2

Hierarchical regression analyses for variables predicting chiklpentisol

B Std. Beta R*andAR®
Error
Model 1 .20**
Culture** A7 14 41
Sex -.07 A2 -.06
Age —-.02 .02 -.13
IQ .07 .05 .16
Maternal education -.02 .06 -.04
Time .02 .02 .08
Model 2 .05*
Culture 24 A7 21
Sex -.08 A2 -.07 Note:
Age -.03 .02 —-.18 American
IQ .08 .05 .18 children
ME -.07 .06 -.03 and males
Time .00 .02 .012 were set as
Psychological 6 1 30 the
control. reference

group.findicates amount of time since waking, *p < .05; **p < .01.
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<Figure Caption>
Figure 1l Maternal psychological control mediated the effect of culture on children’s

cortisol levels.

Maternal Psychological Control

91 (.14)*% .22 (.09)*

v

Culturé Children's Cortiso?

c =.29 (.12)*
¢ =.09 (.14)

Note: Values represent betas, numbers in parentheses are the standardf err@5.IR7, 75) =
3.59, p =.002.* = p <.05; **p < .01; *** p < .001. c = total effect=airect effect?Americans
serve as the reference grobgs indexed by Area Under the Curve with respect to ground.

Models controlled for child sexge, 1Q, mothers’ education and time since waking.
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