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MATERNAL DEPRESSIONAND CHILD COGNITION

Abstract
This study examined the associations amomgemaldepres®n, mothers’ emotional and
materialinvestmenin their child and children’s cognitive functioning. MiddassChilean
mothes andchildren (N = 875;52% maleswerestudied when children were 1, 5, 10, and 16
years(1991-2007)Results indicated thaidghly depressed mothers provided less emotional and
materialsupport to their child across all agerhich related to children’s lower 1Q. Children with
lower mental‘abilities at age 1 received lesgsningmaterialsupport at age 3yhich led to
mothers’ higher depression at child age 10. Mothers’ low support was more strokety/th
maternal depression as children got olderdirgs elucidat¢he dynamic and enduring effects of
depressionsomsmothers’ parenting and children’s development.

Kewwords: child cognition, maternal depressionaternal responsiveness, parental

investment

Associationamong Mothers’ Depression, Emotional and Learning Material Support
to Their.Child, and Children’s Cognie Functioing: A 16-year Longitudinal Study
Maternaldepression has been consistently linked with children’s poor cognitive

outcomesKwurstjens & Wolke, 2001Yan & Dix, 2016). Although chronimaternaldepression
is more consistently associated with children’s delayed cognitive and language dergldpm
levels of acute depression alssmhave harmful effectsddampbell, Matestic, von Stauffenberg,
Mohan, & Kirchner, 2007; Conners-Burrow et al., 20Dijferent mechanismbave been put
forth to explain theassociatiorbetween mothers’ depression and children’s cognifioremost
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among them is a maternal sociatibn explanation, which positsatthe emotional withdrawal
and detachmergtemmiry from depression leadothers to béessinteractiveand responsive
toward their childenwhich, in turn,contributeto children’s lowe cognitive abilities Chien &
Mistry, 2013; Milgrom, Westley, & Gemmiill, 2004; Mistry, Biesanz, Taylor, Burahi& Cox,
2004). Indeed, depression has been widely linked to mothers’ disengaged paoetdssy,
sensitive and playful interactions and lower levels of verbal responsivity angeengat (Field,
2010; Goodman, 2007). Mothers’ low sensitivity and responsivity Aseebeen widely related
to children’s'poeorer cognitive skills (Landry, Smith & Swank, 2006; Malmberg et al., 2016),
particularly children’s language and verbal skills (Stein, Malmberg, SylaeB, & Leach,
2008; TamiskeMonda, Bornstein, & Baumwell, 2001).

Another'mechanism used to explain the link between maternal depression and children’s
lower cognitive functionings mothers’reducedearningmaterialinvestmenin their child This
explanation posits that depression @&eéssociategessimismead mothers to make fewer
investments in their childrenigrowth and development, such as providing few cognitively
stimulatingslearning materials, which ultimately has a negative effect on children’s cognitive
skills (SohrPreston & Scaramella, 2006eung, Linver, & Brooks-Gunn, 2002). Indeedyeral
studies have shown that maternal depression is atsbeigh mothers’ lower investment in
their child’s*learning environment (i.e., prduig fewer ageappropriate toys or materils
which in turn,links to children’s lower academic achievement and language scores (Baydar et
al., 2014; ConnerBurrow et al, 2014; Yeung et al., 2002).

Both"mediating mechanisms can be understood within a parental investmentdramew
with one emphasizing mothers’ reduced emotional investment in their child, and the othe
emphasizing motheréimited learningmaterialinvestment in their child (Foster, 2Q0alil &
DeLeire, 2004)..The present study examined both the emotionlamdthgmaterial forms of
parental investment as mediating #ffect ofmothers’ depressn orto theirchildren’s cognitive
functioning.A repeateemeasures longitudinal design was used, involving 875 Chilean mothers
and childrenswho were studied when children were 1, 5, 10, and 16 years old. This allowed us to
examinethemithin-time, acrosgime and possible bidirectionaffects among ntbers’
depression, @ir investmenin their child and children’s cognitive skillacross children’s
development (Figure 1).

The Current Study
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This study addresslfive issuesFirst, we examined the extent teghich mothers’
investment in their child (both emotional investment and learmatgrial investment) mediate
the association between mothers’ depressive sympaadhildren’scognitiveskills. Based on
the parental investment model, we hypothesthatl mothersmorefrequent @pressive
symptoms will.contribute tbothmothers’lower emotionabnd lower learningnaterial
investment, whiclin turn, will contribute to children’s poorer cognitive skiN§e emphasize
here the' distinction between a degged mother'feelingsof emotional investment and the
extent to which"'she demonstrates that investment toward her child. A depredsedmanyt
certainly be emotionally invested in her child, but the manifestations of diepresay prevent
her from demenstrating that investment in a productive manner toward her chvdlspieent
(Goodmany2007). Thus, poor investment secondary to depressive symptoms does not
necessarily imply a lack of love or devotidtather, it may mean a lesser allocation of resources
extended to that child in the form of attentiveness, affection, and ngrpleig materials.

Second, we examined threverse of these associationshowchildren’s cognitive
abilitiesargrassociatewith mothers’subsequent investmenthichin turn, mightrelate to
mothers’ depressiohisinversemediated pathway isformed byan expected benefit
explanation, such that paremt® more likely to invest in bettendowed childreBehrman,
1997). This"pattern has bekamgely confirmedin previous researghvith children’shigher
cognitive ability elicitinggreatemparental investmer{Gershoff, Aber, & Clements, 2009), and
more child.stimulating learning materials in the home predicting lower depressed affect in
mothers (Yeung et al., 2002). However, some studies also point to a compensataqry effect
wherein parents invest more in low-performing children to maximize ¢hédreris potential,
however limited (Datar, Kilburn, & Loughran, 2010). The current study addressed botheelxpect
benefit and compensatory effects over time.

Third, we examinedvhether the strength of the aforementiopeacesses vary as
children growolder. For exampleye addressedhether the influence ofothers’depression on
their provision of support changasross timeandwhether thenfluence ofmothers’support on
children’s cognitive abilitichangess childrerget older.These analyses wilevealwhether
mothers’ emotional, and separately, learning-material support inflebiidesn’s cognitive
skills at all points in development, whether one form of support wanasstrengthens its
influence @ children’s cognitre abilityover time There is some evidence that mothers’
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emotionalverbal responsivenessid learningmaterial supporteavestrongereffecss for reading
abilities and vocabulary skills younger(3-5 years)ersus older (1@-3 yearskhildren

(Bradley, Corwyn, Burchinal, McAdoo, & Garcia Coll, 2001a). Howevtreoresearch shows
that parental investment inputs affect children’s cognaivities uniformly from birth to age 7
(Hernandez-Alava & Popli, 2017). Given these findings, no specific hypotheses are put forth
regarding varying effects as a function of chalge

Fourth,we tested for the presence of transactigeathultaneous bidirectionaffects
andreciprocalfeedback processefransactional models of development have become
increasingly important in documenting hewnultaneoubidirectional effects betwegrerson
and context influence and shape the other over time (Kuczynski, Pitman, & Mig€gs|,
Sameroff, 2009). Findingaosistent witha transactional effeetould showthatmothers’ high
investment enhancesildren’s cognitive skillswhile children’s high cognitive skills
simultaneously boost mothers’ investment (Gershoff et al., 2009; Gilgb-Tamis-LeMonda,
2008). Reciprocal feedbacgrocesseare evidentvhen two factors have an ongoing association
across timéBranfenbrenner, 1999%iven evidene of reciprocal feedbadketween mothers’
academic socialization and children’s reading achievement (Sy, Gottfried,tBi€ipt2013),
we hypothesizethat mothers’ lower investment in their chvldll contribute to children’s
subsequentlowergnitive scores, whictvill feed back teustainrmothers’ lower investment.
Similarly, other work has showneciprocal angustaining effects between maternal depression
andmothers’low nurturance (Campbell et al., 2007; Goodman, 2007). Wriglso
hypothesizedhathigh levels of mternal depressionill lead tomothers’lowerinvestment in
their child whichwill feed back to support continuethternal depressioBecause mothers and
children were studied in infancy and followed into adolescence, results cahliewgatterns
of bidirectionality and reciprocitgevelop and are maintained across time.

Finally,.we compared the two mediating models to discern which component of maternal
investment might serve as a more salient process linking maternal deptessiddren’s
cognitive skills Although a few studies show that maternal depression is associatdzbtiith
less interaction with their child and less provision of stimulating learning materials (Albright &
TamisLeMonda, 2002; ConnefBurrow et al., 2014), e are unaware of arsfudythathas
analyzedchow thesedifferentinvestment componenisight differentially mediate the link
betweermmothers’ depression and children’s cognitive skills
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The current study expands earlier research in several &@ymstanceywe analyze the
two components of maternal investment within the context of one study to clarify the
contribution of each for children’s cognitive skills. We also adopt a stringentaghpto
operationalizing mothers’ emotional and learningterial inveshent in their childrenEarlier
studies have.combined mothers’ language stimulation, involvement with child, ranthstig
learning materials to indgparenting qualityr parental investment generaffgershoff, Aber,
Raver, & Lennon, 2007; Lug@Gil & TamisLeMonda, 2008; Stein et al., 2008). Such an
approach‘precludes an understanding of how each investment component (emotional versus
learningmaterial) mediates theffects of maternal depression onto children’s cognitive skills.
Additionally, meststudes haveexamined mediating mechanisms within a cresstional degin
and analyzed childutcomesonly to age 5. The current studycludes repeated, longitudinal
assessmentartingatthe child’sinfancy and extendascross 16 year&urthermorethe current
sample waselatively homogenous isocioeconomic classuch that nanore than five percent
of the sampledll outside the middle- or lower-middi#dassat any study time poin§ocial class
homogeneitysimportant when examining maternal depression and family supportive resources
as exogenouswvariabldairthermore mothers within the current sample reported relatively
frequent depressive symptoms, as is often the case ammthgrsparticularlythose withiow
income _andittle education Ertel, RichEdwards, & Koenen, 2011). Thus, findings will be
useful for understanding the effects of depressymptomsas experienced by many mothers.

Method

Participants'and Study Design

Participants wer875 Chilean mothers and thehildren (52% maleyvho werepart of a
randomized-contrééd infancyiron-deficiency anemigreventive trialbr neuromaturation study
(Lozoff et al., 2003). Mothers and infants were recruited from community clmi8antiago,
Chile betveen 1991 and 1996, with a total of 1,790 infants enrollddnfants werehealthy,
singleton, born/aermand weighed 3.0 kg at birthMost mothers had d'9grade education (9
years of education was compulsory in Chile at the time of studyglarasbt allchildren’s
families weremiddle-or lower-middle classMothersand children werstudied when children
werel, 5, 10, and 16 years old. At 5 and 10 years, all children were attending school, and at age
16, allbut 2%were attending schodChile hasa literate population and a comprehensive health

care systerwhere nfant health is generally excellent and generalized undernutrition is virtually
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absentTable 1 shows descriptive information about the study sample.

At 5% years of ag@ drastic budget cutecessitated a smaller sampmnly those
children who received either high iron or no iron supplementatianfancy as part of the
preventive trial or who were part of a neuromaturation studg-geficientanemic infants and
nonanemic.centrols who receivetbre intensive laboratory tests) were contacted for follpw
This involved 1,353 motheghild pairs, of whom 888 families participatedbét yearsAt the
10- and“16=year follow ups, we sought to contactake original sampléthose studied at
infancy, N=1,790}o participate

In Qrder tofocus onparticipantsvith the most complete longitudinal data, the current
analysesncluded those who were studied at 5% years (n=888). Thiofabese families had
missing data on most study variables and were eliminated from all analyses, leaving 875 for the
current analytic.sample. All 875 5-year old participants had data at infancy, 838 hatdadgta a
5, 860 at age 10, and 823 at age Thke full informationmaximum likelihood functiomvas
appliedto replace missing data within the above parameters, aadsessedample
representativenesy testing the robustness of model parametisdribedelow,in Analytic
Strategy).

There were no differences betweeagh who were or were not studietd5/ yearsn
termsof baeckgroundharacteristicgchild sex, infant iron status, maternal age, mother 1Q,
number of children in the household, number of adultserhbme, family stress, father
presence, mothers’ marital status, or parental education) or any of the model variables (children’s
cognitive scores, mothers’ emotional-verbal or learning material supportHawgver,
childrenin thescurrent analytic sampleere less likely to havieeen breastfed as the sole source
of milk at & months, less likely to have received iron supplementation in infancy, and avere fr
lower socioeconomic familiep & .05).These factors were controlled in all analyses
Procedure

The infant study and all follow-pvere approved by thelevantinstitutional review
boards in the'U.S. and in Chile. Signed informed consent was obtained from fuartéres and
their child’s*participatiorat eachtime point, andassent was obtained from childreri@tand 16
years
Measures

At each study time point, Spanish versions ofstioely measuresere used, which have
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good reliability and high equivalence to the Englshguage measures. All measures were
extensively pilottested with the population under investigation prior to conducting the study,
and measures were battknslated to verify comparability with the English versibine
Cronbach_coefficient alphas reportgdre obtainedising the current sample.

Mothers’ depressive symptoms.The Center foEpidemiologic Studies-Depression
Scale (CESD; Radloff, 1977) was completed by mothers at all four study time points. Besear
trained psychologists administered foaleto mothers vigrivate interview at the Institute of
Nutrition and"Food TechnologyNTA), a research center at thailkersity of Chile. This 20-
item scaleasks about the frequency of depressed mood within the past week (e.g., “I could not
get going”); with response options ranging fraarely or none of the tim@) tomost or all the
time (3). Itemsmwere summed so that scores ranged from 0 to 60, with sckiBeommonly
used as a threshold for potential depressive symptomatology (Radloff, 1977). Approximatel
half of mothers ha@ESD scores> 16 at any one of the various study time points. Throughout,
we use the phrase ‘more frequent depressive symptoms’ to indicate relatively higher CES
scores andrdownot intetitis toindicatea clinical diagnosisof depression. In our sample,
Cronbachalphas of the CEBitemsranged from 0.83 to 0.91 across the four study time points.

Methers’ emotional-verbal and learning-material support. To assess mothers’
emotional-verbal and, separately, learning-material support to their childeraatere observed
in spontaneousiteraction with their dyear old child in their homes using the Home Observation
for Measurement of the Environment Inventory (HOME; Caldwell & Bradley, 2003). The
HOME observation was conducted by research staff specifically trained in the HOME
assessnme.“When children were 5% and 10 years of age, mothers were interviewed on the
HOME items by a trained reseaeclattheINTA research center. The HOME isvell-
established evaluation of the quality of stimulation and support made availakilkikd ia his or
her home,including in Latin American countries (BraddeZorwyn, 2005)We usel the
Infant/Toddler HOME (HOMHT) versionat infancy, the Early Childhood HOME (HOMEC)
versionat S4years,andthe Middle Childhood HOME (HOMBEMC) version at 1§ears Similar
but ageappropriate items were used at the various age assesshrmmrisiotionalverbal
supportwe used only those items that reflected motheesimth/affection and responsivity
directed toward theichild. This involved nineétems fromthe emotional anderbal responsivity

scale at infangynine items from the warmthifecion and language stimulatistales at 5 years,
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and sixitems from the ematnal and verbal responsivicaleat 10 years (e.g., “mother praises
child,” “when speakig of the child, mothers’ voiceonveys positive feelings,iother hugs
child”). Mothers’learningmaterialsupport was assessed by the play materials ataléancy
(nineitems, “child hagoys for literature or musig, 12 items from the learningimulation scale
at age F“child,has toysor games that teach color, size, shapejlsix items from the growth
fostering méerials scale at 10 yeafs.g., “child has at least 10 agppropriate books”\We did
not includeitems that assessed mothers’ direct encourageshentinvolvement with their
child’s learningbecause of their potential conceptual overlap with items indexing mothers’
emotionalverbal responsivenessid because the parental investment literature rgedya
conceptualized,parental enrichment as material support and, separately, draofipae.

Items were coded as present (1) or absent (0) and summed acrosBétesmsette
number of items at each developmental period varied, scores were standardizkdllowed
us to treat the scale as equivalent across age groups. The original mean scores are shown in Table
1 to betterindicate the level of matal support at each time point.

Children’s cognitive functioning. Children completed cognitive assessments at 1, 5%,
10, and 16%years as administered by psychologists trained in the administration of suath test
the INTAresearch center. At 1 year, children were assessttte Mental Development Index
(MDI) portion of theBayley Scale of Infant Development (BSID; Bayley, 1969he MDI
assesssdevelopmental functioning in language, comprehension, and problem-sdllangest
has welldocumented reliability and validif@Gagnon & Nagle, 2000and yields scoresith a
mean of 100"and standard deviation of AB5% years, children completdide similarities
subtest of thesWechsler Preschool and Primary Scale of IntelligdReeised tesfWPPSIR;
Wechsler; 1989), which consists of 19 items measuring vedbakept dbrmationand verbal
reasoning. The standardized subtest has a mean of 10 and standard deviation of 3 (Wechsler,
1989). The similarities subtest of the Wechsler Intelligence Scale for Childreind Edition
(WISCHII; Wechsler, 1991) was used at 10 and 16 years to measure verbal cognition and
concept formation abilities. The standardized subtest has a mean of 10 and stand@od dé
3 (Wechslerl1991).

Covariates.Family socioeconomic statwgasassessed by parent respormeshe 13-
item Graffar Social Classification instrumé@raffar, 1956), which is widely used tneeasure
disadvantagen developing countries. Items ask about the family’s housing conditions, material
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belongings, an@arental occupation§cores ranggom 13 to 65, with higher scores indicating
greaterdisadvantage. Number of children in the household younger than 15 years, number of
adults in the household,ather’'s marital status, fath@resenceand motlers’ educational level
wereassessed by maternalerview. Mothers’ 1Q was assessed at the infant assessment by
mothers’ completion ohn abbreviated Wechsladult Intelligence Scale (WAIHI; Wechsler,
1955), whieh yields a full-scale I1Q score (Mean = 100, SD = Eojilly dress was assessad
all four timepoints by mothers’ completion of a modifi8dcial Readjustment Rating Scale
guestionnaire’(Holmes & Rahe, 1967), whastks about the presence of 30 stresg@®nbach
coefficiento’s ranged from .85 to .91Infants’ iron statusvasassessed biynger stick
hemoglobinlevel at 6 months and venipuncturgh multiple iron measurest 12 and 18
months, analassified asron sufficient,iron deficient or irondeficiert anemic Whether
childrenreceived iron supplementation @t of he preventive trialvasanothercovariate
(coded as no supplematibn= 0,some form of supplemeation = ). Child sex and age at each
assessment were also included as covariates
Analytic Strategy

Crosslagged jath analysisising Mplus 6.0 (Muthén & Muthén, 1998-2007) was used to
evaluateour,conceptual natel (Figure 3. We testedwo modelsone withmothers’emotional-
verbal supporas the mediator between mothers’ depression and children’s cogoiines the
other withmothers’ learningnaterial support as the mediatéss shown in Figure 1, the model
includesautoregressive paths, crdagged paths, and withitime correlationsBecause the
autoregressiveypaths function as a type of control for the cross-lagged paths, tioe that
remains is'ehange from the earlier wave. Thus, the parametaiktiore points from age 5 to
age 16 represent change from the previous time point. Model fit was determinecchymgvi
indices of good model fit (Kline, 2011), including a nonsignifiaantsquare, compative fit
index(CF1),>..90, root mean square error of approxima(RNSEA) < .06, and the
standardized. root mean square residual (SR#MRB.Mediation was tesdusing the
INDIRECT.eommand within Mpls, which estimates indirect effects with the delta method
standard errors (Muém, 2011)Mplus utilizes the full information maximum likelihood (FIML)
feature which incorporates measures that support missing completely at random to impute
missing data. Analyses were conducted utiiegmaximum likelihood estimator (MLR), which
is robust to nomormality. We tested acrodsme differences ircrosslaggedparameteestimates
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using the Waldest of parameter constraints, andessenpared the two mediating hels sing
information criteria indicesf each modelTo test for sample representativenessrexestimated
the two mediating models using the full sample of those eligible to participate &%\ =
1353) to discern if these results were consistent with results found using th anedgtic
sample of 875 mother-child pairs.

Inclusion of covariates.Both mediating models included an identical set of covariates.
Correlational'results and a review of the literature determined which covariates to control.
Mothers’ age;educational level, number of adults in the household, family SES and stress were
included as covariates on mothers’ depressive symptoms. Mothers’ age, educational level, family
SES, numbegof children in the home, father presence, and child age and sex were included as
covariates'on both maternal support variables. Child sex, age, infastatagjron
supplementation assignment, mothers’ educational level and 1Q, number of adults iné¢he hom
and family SES were used as covariates on children’s cognitive scores. The covariates were
temporallysadjusted where applicable. For example, fastiss and family SES at each time
point weresineluded as covariates on the corresponding time point of motherssaepsesres.
Modification indices did not indicate any additional covariates for any of the modeld] and a
covariatesawere retained redkess of statistical significance level.

Results

The pattern of correlainsamong the model variables shows strong stabiligilof
within-domain variables across time, as well as strong predictive relations @m®EBable 2)

For examplemethers’morefrequent depressive symptoms at infancy were significantly related
to children’sdewer cognitive scores at ages 5, 10, and 16, and both mothers’ emotional-verbal
support and learningaterial support at infancy were strongly related to children’s cognitive
scores at agds, 10, and 16The significant but moderate associations between the emetional
verbal responsiveness and learrimgterialsupportscales indicate that they are measuring
distinct yet related aspectsmhternal support.

Model Results

We first. examined whether sample selection at 5%z years yielded unbiased estimates. We
did this by analyzing the two mediating models using the sample of those eligibiedpat 5%
years (n = B53, described above Rarticipants and Study Design. There were no
differences in the fit indices and only minimal differences in parameter estimates (e.g., all
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significant and nonsignificant findings held). Thus, the results obtained using thicaseatyple

are robust and not biased by participation at & yIn addition, missingness was20% for all
variables (Table 1), except for mothers’ depressive symptoms at infahioh (had 72%

coverage). Little’s missing completely at random (MCAR) test for all 14 model variables within
the subsample of 875 wast significant (¥ [160] = 10.01p = 1.0), indicating that missing was
completely.at random. Missingness of mothers’ depressive symptoms at infancy correlated with
two background variables (mothers’ education and family socioeconomic statu$) yweine

included as‘controls.

Next, we testé whether the strength of relations within the two models differed by child
sex. The omnibus clsguare difference test was nonsignificant for the multiple group analyses
comparing'model paths for males and femaleséth the emotionaterbal model (x° [64] =
60.52,n9 and the learningaaterial model (x* [64] = 57.25n9), suggesting that sex did not
moderate the associations in the model.

In addressing this study’s main hypothesis,rédseilts ofthe modeknalyzingmothers’
emotionalyerbalsupportas a mediatandicatedthat he model had good fit (Figure Besults
of the withintime paths indicated thadt child age 5 and 10mothers’morefrequentdepressive
symptoms=were related to lower levels of mothersbtional-verbal supporand mothers’ low
emotional=verbal support at the child’s infancy and 5 ye@rerelated tachildren’s lower
cognitivescores The crosslaggedpathswere consistent with mediatioryah hat mothers’
morefrequentdepressive symptoms at infanegre reléed to lower emotional-verbal suppait
child age 5ywhich related to lowehitd cognitive scores at age.Ibhhecrossedagged paths
from mothers’sdepression at child age 5 to mothers’ emotional-verbal suppbitdeage 10 to
child’s cognitive scorsat age 1@verealso significantThe significant indirect effects ofis
model are,shown in Table(®p) and indicate that bofbathways showed significant or
marginally significant mediation by mothers’ emotional-verbal support.

Regarding the inversmediated pathwayghildren’slower cognitive ability at age 5
related to_methers’ lowermotional-verbal responsiveness at child age 10, which in turn,
predicted mothershore frequentiepressive symptona child age 16. This mediated pathway
approachedtatistical significance (Table)3A significantreciprocal feedback effeatasalso
found, such thatnothers’ more frequent depressive symptoms at child age 5 predicted decreases
in mothers’ emotionaverbal support at child age 10, which fed backtoeases in maternal
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depressive symptoms at child age 16

The results of the model analyzing mothéesrningmaterialsupportasa mediator
indicatad that he model had good f{Figure 3. Results of the withiiime pathshowthat
mothers’morefrequentdepressive symptonag child age Svere related tonothers’ povision of
fewer learning.materials, amdothers’learningmaterialsupport at the child’s infancy and age
10 were positively related to children’s cognitive scores.cFbsslaggedpaths were consistent
with the"hypothesized mediation, such that mothers’ frequent depressive symptomscat inf
predictedfewerlearningmaterialsupports at child age 5, whicklated tachild’s lower
cognitive scores age 10Mothers’ depressive symptoraschild age &lso related ttower
learningmaterial supportat child age 10which relatedo childaren's lower cognitive scores at
age 16 Thesformer indirect effect showed significant mediatowl the latter indirect eftt was
marginally satistically significant (Table ,Jottom).

Several individual inverspaths were alsaignificant (i.e.childrens lower cognitive
scores at Infanckelated tafewer learningmaterialsupportsatage 5 whichrelated to mothers’
morefrequentdepressive symptoms at child age 10yliounot achieve staiically significant
mediation Twerreciprocal feedback pathways are of r(@@ble 3 bottom) Children’s lower
cognitive'seores at infancy were related to fewer learmatgerial supports at age 5, which fed
back to lower cognitive scores at age 10. Additionally, motmeosefrequent depressive
symptomsat child age 5 were relatedriwthers’lowerlearningmaterialinvestmentat child age
10, which'fed back to higher levels of maternal depression at child age 16.
Comparisens‘ef Transactional Effects

Theresults showed three instances of transactiamalu{taneous crodagged) effects
(Figures 2 and B UsingWald tess, the paths within one croksgged effect werstatistically
different (Figure 3)therelation betweetearning materials at infan@nd children’s cognitive
scores at age s = .17) was stronger than the relation betwadgdren’s cognitive scores at
infancy andearning materials provided at ag€s5= .09, Wald test =9.38,p = .002).

Across TimerDifferences in CrossLagged Effects

The'eresdaggedeffects were compared across égable 4. Two significant differences
were found. Theffect ofmothers’emotional-verbal support at child age 10 catennal
depressive symptonat child age 164 =-.11) was stronger than the effectinobthers’
emotionalverbal support at child agedh mothersdepessive symptomat child age 104 =
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.02; Wald test = 5.71p < .02). Additionally theeffect nothers’ learningmaterial support at
child age 10 on maternal depression at child ag¢ £6.00) was sronger than the effect of
mothes’ learningmateral supports at infancy anmaternal depregm at child age 54= .01,
Wald test = 4.04p < .05).
Comparing.the Two Mediating Models

We compared the two mediatetbdels using each model’'s Akaike Information Criterion
(AIC) and"Bayesian Informatio@riterion (BIC) which provide penalizing information
reflecting a'preference for more parsimonious modéis model with smaller AIC and BIC
values is the preferred model (Burnh&#nderson, 2004) The differencean the AlICs and
BICs was 1515.30Favoring the learningnaterials mediated modehich was associated with
the smallerindex value. berms of evaluating the relative strength oftilve modelsfor
predicting the endogeno@sutcome) variables, both models yielded equivaléntafuies, aprt
from predicting maternal support at 5 yearee modelariablesaccounted for 20% of the
variance in.mothers’ learningaterial supporat 5 yearand 9%of the variance in mothers’
emotioral-verbal support at 5 years.

Discussion

This.studyutilized aparentalinvestment framework to understand the association
between.maternal depression and children’s cognitive abilliesstudy results suggesiveral
general conclusiongirst, mediation results indicated that mothensrefrequentdepressive
symptoms appear to dampen mothers’ ability to invest emotionally and riyatartaeir child,
which undermined their child’s cognitive growth and development.imtisect pathwayas
significantfrem‘the child’s infancy to age 10 and heldrgiaally from child age 5 through age
16. The cansistency and longevitytbis resultspealks to the enduringffectof depression on
mothers’ parenting and their childtemevelopment. Indeedyothers’depression is known to
interfere withtheir sensitive and responsigaregivingduring their child’s early formative years
(Kurstjens, & Wolke, 2001; Yan & Dix, 2016), but the effect of mothdegpression on tlre
parenting upruntil their children reach adolescdrazbeetess studiedThe currentfindings
show consistentegative effects ahaternaldepression on mothers’ investmantheir childen
which, in turn, had longerm detrimental effects orhitddren’scognitiveabilities.

Secondthere was some evidence for an inverse mediated pathway, suchildir&in’s
lower cognitive abilities inhibeed mothers’emotional and learningzateral investmentwhich

This article is protected by copyright. All rights reserved



15
MATERNAL DEPRESSIONAND CHILD COGNITION

subsequently led toigher levels omothers’ depression. This finding supports a transactional
and dynamic view of developmemtith mothers reacting to the individual chae@tics of their
child, which precipitatehanges in the mother (Sameroff, 2009)e Turrentihdings indicate
thatchildren’slower developmental functioning as early as 1 year can be disruptive for mothers
later responsivitylt may be that mothers emotionally and verbally disengage with less
cognitivelysadvanced children which, in turn, contributesitihers’depressive synipms
Studiesshowthat nothers of bildren with a cognitive delay repddwer responsiveness
(Guralnick; Neville, Hammond, & Connor, 2008 well ahigh levels of depressipstressand
difficulties coping and managing such children (Cheng, Palta, Poehimann-Tynan, & Witt, 2015).
The children imthe current study tested broadly in the normal intelligence rangestliclys

findings indicate similar effects when children score in the lower normal range.

A third finding of this study is that the magnitude of some clagged effects increased
significantly across children’s development. Specificatipthers’ low provision of support
(both emoationalrerbal and learningnaterial) was more strongly linked with maternal
depressiopraschildren got old€he increase in this link across agaht reflect a distancing
between mother and child and is consistent with studies showing increasgelinaldistress as
children age.into adolescence (Luthar & Ciciolla, 2016). Children might alsekiage
independence from their mothers, with less need for maternal support, whiclalsoube
distressing for mothers (Steinberg & Silk, 2002).

Resultsalsorevealed severakciprocaifeedback processesymeof whichachieved
statistical significance. For instaneeothers’ experiences of depression during their child’s
early childheed appeared to dampen mothers’ warmth and affection toward theeohuaimilg
middle childhood, which fed back to sustain mothers’ depression when their childrieadreac
addescenceThis reflects an unfortunately typical feedback cyeléth depressive symptoms
negatively affecting social relationshjpghich serve only tincreasdeelings ofloneliness and
isolation(Goodman, 200McCueHorwitz, Briggs-Gowan, Storfelsser, & Carter2007). This
cyclical proeess might aldme occurringdue tochildren’sbehavior problems. That is, low child
cognitive functioning is often accompanied by externalizing behaviors (Baker 20@3). Thus,
childreris behavior problemmight be triggering mothers’ depressiaraddition toa child’s
low cognitive abilitiesln either case e current findingglemonstrat¢he sustaining effects
maternaldepression can have ng-term motherchild relations and mothers’ future mental
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health.

We also foundhat mothers ivesedless inlearning materials fochildren who hadower
cognitiveabilitiesat infancy,and fewe learning materials contributed furtherdeclines in
children’scognitive scorebetween ages to 10 In this case, mothers appear to be reacting to
the expected.benefit and ‘endowments’ of their child, with mothers invdstiagn lowerability
children(Behrman, 1997). Some literature points to compensatory €figherein parents invest
more in‘low=performing children (Datar et al., 2010). Evidence for this effect wdsurat in
this sample:

In gne of this study’s few transactional effediiscings showedthat motherslearning-
materialsupport at infancy had a strongdfect on children’s cognitive scores at agia&n the
reverseThus, although both processesemo be at work (chilcen’scognitive skillsinfluence
mothers’learningmaterialinvestment andnothers’ learningnaterialinvestment contributes to
children’scognitive skills, mothers’ initialmaterial supportiveness appears to hegé&onger
impacton children’s subsequeoabgnitiveabilities In fact, bothmothers’emotional and
learningmaterialsupportiveness had sidgieant effects on children’s subsequent cognitive
scores from infancy to adolescensaggesting theonsistent and long-term importance of such
inputs.

Comparisons betwedhe two mediating models indicated that the learmiagerial
support model was glightly better fitting modelAdditionally, the model variables accounted
for slightly:more variability in mothers’ leaing-material supportthan mothers’ emotional-
responsivenessgiowever, the models were highly comparable inother fit indices and
accountedferssimilar proportions of the variance indtier endogenous variables. Thus,
neither mediating mechanism was found to be vastly supesm@ortioe othem terms of
understanding howmaternaldepressiomffectschildren’s cognitiveskills.
Limitations.and.Strengths

Study. limitationsshould be considered wharterpretingthefindings. For instancehe
HOME instrument was completed in different formats at different study periodls-flmme
observationsat.infancy and by interview with mothers at 5% and 10 yBav®ral largescale
studieghathave implemented the HOMRy in-home observational visits supplemented by
phone or in-person interview show good equivalence between formatsiéagleventhal, &
Linver, 2004. However, there remains the issue of reporter bias between the HOME scores
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derived by maternal interview and mothers’ self-report on the depression iiyvéntaddition,
the HOMEitemsthat assessadothers’ emotioalverbal andearningmaterial supporacross
thethree age periods weagieappropriate but not identical. This is due in part to variations in
the HOME instruments for various developmental periBdsdleyandothersprovide evidence
thatthe scores.on the various factors of the HORNEErumentepresent the same constructs
across different age periods, despite some variation in actual item q@rtediey et al., 2001a
2001b)!

Our'sample was lowemiddle and middlencome Theresultsmaynot generalize to
families of othelsocioeconomic levelst should be noted, howevehat the reduced variability
of social classwithin the current sample allowed for better control of padteahfounding due
to socioeconomic factors. Although we statistically controlled for family,ehonother, and
child characteristics in attempts to adjust for extraneous factors, unmeasured features in the
environments of mothers and children within this sample could have contributed to thedbser
relations.

It issalsa possible that this Chilean sample may not be representative of mothers or
children of‘other cultural backgrounds or nationalities. In the past 30 years, q@@renti
socialization_patterns in Chile have readjusted in response testatelishmendf democracy
after nearly'two decades of military government (Darling, CumsillBg&a-Alampay, 2005).
Parenting is now more consistent with broader social convictions emphasiziagmageriate
child autonomy and independence as opposed to strict conformity and obedience (Bush &
Peterson, 2014). Additionalliraditional patriarchal gender rolere present duringiuch of
the course'oefithis study, wiignificantly fewerChileanwomen @endingcollegeor university
than men({(MartinezZCumsille, & Thbaut, 2006). Most study mothers, while literate, baly 9
years of education, were not employed outside the home, and often lived with extenteihfami
small crowded.homesgactors that may have contributed to their depressive symptoms.

Although familycharacteristics, such as father presence, number of children and number
of adults inthe household were considered as covaredeh of these factors likghfays arole
in the mechanisms examindebr example, it is plausible that a mother with several other young
children to care fomight lack the resources (both emotional and economic) to optimize her
child's cognitive development. Also important is the role of fathers. The child of@sdep
mother who is a single parent or with an absentee fathgrbe more affected by their mothers’
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depression compared to a chiith an emotionally and physically present father. Extended
family might also compensate for a depressed mothers’ emotional withdrawal. These issues
represent areas for further study.

Finally, while the current findinrgshow that maternal depressive symptoms at a
particular peint in timevereassociated with botmothers’ investment in their childremd
children’s cognitive scores, it is important to recognize the stability of mottiepsession
across time."aldren’s exposure to chnic maternal depression seems to be associated with
more problematichild outcomes than intermittent depressive b{&thrPreston & Scaramella,
2006). Studies examining the longitudiaald possible aumulating effects of mothers’
continued depressive symptomatology on mothers’ parenting and children’s develomment a
needed.

The study is strengthened by a fousivelongitudinal e&ésignencompassing important
developmental periodsom infancy to @olescenceVery few studies have addressed mediated
and transactional pathwagsross such an extendgaeframeand, thus, most cannassess the
strength ofrelations across children’s development. Other strengths inududeet of tester
observer-,"and‘motheeports in the assessment of study variabteta relatively large sample.

It is alsO neteworthy thatudy children were healthy as newborns. Thus, there were no neonatal
health preblems confounding children’s cognitalslities Additionally, the mothers in this

study reported relatively frequent depressive symptéhgh rates of depressidraveoften

been found among mothers with young children and in mothers from developing countries (Ertel,
et al., 2011MeCueHorwitz et al., 2007; Wolf, De Andraca, & Lozoff, 2002). Thus, the current
findingsarerelevant tomany mothers around the world.

Conclusions

Findingsreveallongtermadverseeffects of mothers’ depression for their parenting and
their children’s.development. Findingghlight the importance of early identification and
treatment of maternal depression, particularly gnesearch citingts wide prevalence. ¢ine
based interveions thatfoster appropriately responsive and stimulating parenting with depressed
mothers would. likely be helpful to both mother and chldrf Doesum, RikselValraven,

Hosman, & Hoefnagels, 2008). Interventions that help mothers appebpriespond and
stimulateless cognitively able chiténwould alsolikely be mutually beneficial (Landry et al.,
2006).In addition, @richment programs that provide supplemental learning resources to children
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affected by maternal depresswould helpersure that gch childrerreach their full cognitive
potential. Recognition of thealue to mothers teemain emotionally connectedth their

children, particularly athey transition into adolescence, is also important. In all, study findings
provide an understanding of the dynamic and enduring relations among mothers’ depression,

their investment in their children, and children’s cognitive functioning acrossogevent.
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Table 1 Descriptive Statistics of Sample and Study Measures (N = 875)

Standard
Variable N Min  Max Mean or % deviation
Child characteristics
Sex (1=malg 875 0 1 52.0%
Child age
Infangy (months) 875 12 18 13.80 2.74
5 years 875 54 6.0 5.51 0.05
10 years 875 10 11 10.01 0.08
16 years 875 153 174 16.19 0.20
Breastfeeding at 6 months 864 0 1 61.0%
Iron status at infancy 875
Iron sufficient 499 1 57%
Iron deficient/iDanemic 376 1 43%
Iron supplementation 875
Iron supplemented 518 1 59.2%
Not iron"supplemented 357 1 40.8%
Mother characteristics
Mothers’ age (years) 868 15 44 26.63 6.03
Mothers=edueation (years)
At childage 1 year 875 1 17 9.47 2.70
At child age 10 years 857 1 19 9.78 2.02
MothersIG' 846 58 115 85.6 9.90
Marital statu§ 837
Married 611 1 73%
Separated 100 1 12%
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Never married

Family characteristics
Socioeconomic.statbis
At childage,1 year
At childage Syears
At child age 10 years
At child age 16 years
Family stressors
At child'age|l year
At child'age 5years
At child age 10 years
At child.age«16 years
No. children.<.45 yrin family?
No. adults’in househdlid
Father presefit

Mothers’ depressive symptoms
At child.age 1 year
At child age 5 years
At child'age 10 years
At child age 16 years

Mothers’ support
Emotional=verbal support
At child'age 1 year
At child age Yyears
At child age 10 years

126

873
838

838
823

859
838
854
800
814
837
837

627
839
856
705

702
700
854

19
19

19

O rr B O O O O

o O O O

1

65
59

63
58

14
15
15
13

11

51
59
57
60
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15%

39.75
35.97

34.12
33.10

4.66
5.05
4.96
4.51
2.14
3.23
85%

Table continues

15.97
19.66
18.02
19.03

6.45
7.53
4.11

8.14
7.82

7.39
6.74

2.62
2.62
2.62
2.65
1.20
1.68

12.04
13.68
12.93
13.98

1.74
1.60
1.47



27
MATERNAL DEPRESSIONAND CHILD COGNITION

Learningmaterial support

At child age 1 year 702 0 9 3.99 1.79
At child age Yyears 700 0 12 5.24 2.36
At child age 10 years 857 0 6 3.18 1.27

Child cognitive‘functioning

Bayley"Mental Develop 875 58 140 105.08 12.07
mentIindex, 1 year

WPPSIR®, 5 years 805 2 16 7.73 1.94
WISC.R 10 years 860 1 19 8.41 3.43
WISC-RS, 16 years 776 2 17 8.17 1.99

®Assessedatchild’s infancﬁ’ﬁ.—ligherscores indicate greater poverty lower socioeconomic

status‘The similarities subtest was given, which measures verbal abilities.
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Table 2

Correlations among Mother®epressive SymptanEmotional-Verbal and Learningaterial Support, and Child Cognitive Functiorg

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13

1. Matdepress- 1 --

2. Matdepress-5 37 -

3. Matdepress- 10 BOFF ABrH* -

4. Matdepress 16 B4rRx 3G Gk -

5. Emotionaiverbal—1" -.01 -.01 -.04 -.03 --

6. Emotionalverbal—5 - 16% - 26%** S 11% 18R 12% -
7. Emotion&verbal-10 -.09*  -13*** S A9FkR @R 1Bk DGRk -
8. Learnng-material=%, -.07 -.04 -.04 -11* 24*** 03 .05 --

9. Learing-materia-5"  -.10*  -.18*** S19% - A5F A7 20%% Qg 2%k --

10. Learsmaterial- 10 -12%% - 18%* AW AGR A7R 200 230 Q4% 41 --

11. Chid cognitive—"1 -.01 -.03 -01 -.01 .09* .05 -.01 20%*  10** .01 --
12. Child cognitive -5 -11* -.05 -.04 -.05 A1 2% 12%* A7 13 .08* 45 --
13. Chld cognitive—10  -.14** -.09* -12%* - 09* A3 11 140 11* 22%* - 19%* .05 .26 * --
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. Chld coqnitive—16  -.09*  -.14** - 14%x  _12%  14%  14%*  11** A8x* 26% 21 09* 8% Bl

*p<.05. *p<.0l. ***p<.001l.Matdepress = mothers’ depressive symptoms. Emotirdal = mothers’ eotionalverbal support.

Learningmaterial = mothers’ learningnaterial support. Gl cognitive = children’s cognitive functiamy.

Table 3
Summary of Significant Indirect Effects Derived from a Cross-lagged Path Analiithars’ Depressive Symptoms, Emotional-Verbal and

Learning-Material Support, and Children’s Cognitive Functioning

B (SE) Type of effect

Emotional-verbal model

Mat depres4 —» emeverb support 5— child cog 10 -.005* .002mediated

Mat depresd.—* child cog5> emo-verb support 10 *..00P1 directinverse

Mat depres®—> emeverb support 16— child cog 16 00001 mediated

Child cog 5=* emo-verb support-+6» mat depress 16 -.054 .030 inverse mediated
Mat depress 5—»  enwerb support 16 mat depress 16 .012* .006 reciprocal feedback
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Learningmaterial model

Child cog 1—> » learn-material suppo#5 child cog 10 .003* .Ofgriprocal feedback
Child cog =" |earmaterial support5=> mat depress 10 007 .004 inverse mediated
Mat depress == |earnrmaterial support-5—+  child cog 10 -.004* .002mediated

Mat depress 5— leamaterial support T0> child cogl16 /0004  mediated

Mat depress/ 5~  leamaterial support 16—  mat depress 16 009 .005 reciprocal feedback

30

Note. Mat depress 1 = mothers’ depressive symptoms at 1 yearvErsupport 5 = mothers’ emotional-verbal support at 5 years. Learn-

material support<10 = mothers’ learningaterial support at 10 years. Child cog 16 = children’s cognitive functioning at 16 years.

+p<.09. Nn<.05.

Table 4. AcrassAge Crosd-agged Effects Derived from a Crdsgged Path Analysis of Mothers’ Depressive Symptoms, Emotional-Verbal

and Learning-Material Support, and Child Cognitive Functioning

Pathways B SE S Inverse Pathways
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31

Mat depression +—  emo-verbal 5 -.020 .008 -.12* Emoverbal I—» Mat depression 5 -237 .198 -.05
Mat depression.5 »  erverbal 10 -.021 .007 -.11* reko-verbal 5—> Mat depressionT10 108 .213 .02

Emoverbal 10— Mat depressionT16 -533 174 -11*
Emoverbal =5 child cog 5 .087 .037 .12* Child ceg-» emo-verbal 5 .010 .006 .06
Emoverbal 5— child cog 10 198  .060  .12** Child cog» emo-verbal 10 101 .046  .07*
Emo-verbal 10— child cog 16 .060 .025 .08*

Mat depression+—>  |eamaterial 5 -.018 .008 -.10*

Mat depression 5— leamaterial 10 -.010 .004 -.09**

Learnmaterial +— Mat depressioﬁTS

Learnmaterial 5~ Mat depression 10

.090 331 .01

-417 205 -.07*

Learnmaterial 16—» MatdepressionT16871 336 -.10**
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Learnmaterial = child cog 5 192 057 A7
Learnmaterial 5= chd cog 10 207 .065  .13**
Learnmaterial-10— child cog 16 .098 .047 .07*

Child cog+—»

Child cog5»>

leanaterial 5 .017

learaterial 10 .022

Table continues.

.006

.028

32

.09*

.03

Table 4 continued.

Pathway$ B SE B Inverse Pathway's B SE

Mat depression4+—  child cog 5 -019 .007 -.13* Child cegpl Mat depression 5 -.053 .039 -.05

Mat depession.5—>  child cog 10 -.002 .009 -.01 Child eegpb Mat depression 10 -035 224 -01

Mat depressien-16—>  child cog 16 -009 .005 -.05 Child ceg#0 Mat depression 16 .036 .139 .01

*p<.05. *p<.01. "Beta coefficients are significantly differeriCoefficients were nearly identical for both models.
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[

Child’cagnitive Child cognitive : — Child cognitive
funetioning functioning Child cognitive functioning
(1.year) > (5 years) functioning > (16 years)
(10 years)
covariates covariates covariates covariates

Figure 1. Conceptual model of mothers’ depressive symptoms and children’sveofymtitioningas mediated bynothers’emotionalverba
andlearningmaterial support to child5- and 10year maternal depressive symptoms elmittl cognitive functioningwereallowed to

correlate but thesepatls arenot shown for ease of presentation.)
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R’= .02

Figure 2. Model'of mothers’ emotional-verbal responsivity toward child as timggthe association between mothers’ depressive symptoms
and child cognitie functioning Standardized coefficients are shown. Covariates are not shown. The model had good fit: y*[150] = 257.11,

CFl = 928, RMSEA = .029, SRMR = .033. All paths shown in Figure 1 were included; only stagistigaificant paths are shown

N =875. p<%05. "p<.01.” p<.001.
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Figure 3. Modekof child learning materials in the home as mediating the agsobetiveen mothers’ depressive symptoms and child

cognitive functioningStandardized coefficients are shown. Covariates are not shown. The model had good fit: XZ [150] = 288.85, CFI = .913,

RMSEA = .03, SRMR =.034. All paths shown in Figure 1 were included; only statistgglyficant paths are showN = 875.
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p<.05. p<.01l. p<.001.
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