
BackgroundBackground Postnatal depressionhasPostnatal depressionhas

detrimental effects onthe child’s cognitivedetrimental effects onthe child’s cognitive

and emotional development.and emotional development.

AimsAims To assess the benefits of treatingTo assess the benefits of treating

postnatal depression formother^ infantpostnatal depression formother^ infant

interaction and child development.interaction and child development.

MethodMethod Asystematic searchwasmadeA systematic searchwasmade

of12 electronicbibliographicdatabases forof12 electronic bibliographicdatabases for

randomised controlled trials andrandomised controlled trials and

controlled clinical trials ontreatmentofcontrolled clinical trials ontreatmentof

motherswith postnatal depression,motherswith postnatal depression,

where outcomeswere assessed inwhere outcomeswere assessed in

children; findingswere assessed.children; findingswere assessed.

ResultsResults OnlyeighttrialsmettheOnlyeighttrialsmetthe

inclusion criteria.Ofthose included,inclusion criteria.Ofthose included,

interventionsvariedwidelybut allinvolvedinterventionsvariedwidelybut allinvolved

therapies directed atthemother^infanttherapies directed atthemother^ infant

relationship.One studywith intensive andrelationship.One studywith intensive and

prolonged therapy showed cognitiveprolonged therapy showed cognitive

improvement, whereas two otherswithimprovement, whereas two otherswith

briefer interventions improvedmaternal^briefer interventions improvedmaternal^

infant relationships butdidnot affecttheinfant relationships butdidnot affectthe

child’s cognitive or behaviouralchild’s cognitive or behavioural

development.All five studies assessingdevelopment.All five studies assessing

onlymother^infant relationships showedonlymother^ infant relationships showed

improvements.improvements.

ConclusionsConclusions Cognitive developmentCognitive development

in children of depressedmothers, alongin children of depressedmothers, along

with bettermother^ infant relationships,with bettermother^infant relationships,

might be improvedwith sustainedmight be improvedwith sustained

interventions.Trials assessing treatmentsinterventions.Trials assessing treatments

for postnatal depressionwould benefitfor postnatal depressionwould benefit

fromlookingmore closely at benefits forfromlookingmore closely at benefits for

childrenaswell asmothers, usingvalidatedchildrenaswell asmothers, usingvalidated

objectivemeasures.objectivemeasures.

Declaration of interestDeclaration of interest None.None.

Postnatal depression affects a mother’s abil-Postnatal depression affects a mother’s abil-

ity to cope with the care of her baby, andity to cope with the care of her baby, and

limits her capacity to engage positively withlimits her capacity to engage positively with

the baby in social interactions (Murraythe baby in social interactions (Murray etet

alal, 2003, 2003aa). Many studies report the detri-). Many studies report the detri-

mental effects of postnatal depression onmental effects of postnatal depression on

the cognitive and emotional developmentthe cognitive and emotional development

of children (Sharpof children (Sharp et alet al, 1995; Murray &, 1995; Murray &

Cooper, 1996; MurrayCooper, 1996; Murray et alet al, 1999; Hay, 1999; Hay etet

alal, 2003) and so it appears that this dis-, 2003) and so it appears that this dis-

order has adverse consequences for twoorder has adverse consequences for two

generations of individuals. Reported preva-generations of individuals. Reported preva-

lence of postnatal depression varies fromlence of postnatal depression varies from

10% to 22% (O’Hara & Swain, 1996;10% to 22% (O’Hara & Swain, 1996;

JosefssonJosefsson et alet al, 2001; Coates, 2001; Coates et alet al, 2004),, 2004),

with about 70 000 women experiencingwith about 70 000 women experiencing

postnatal depression in the UK alone everypostnatal depression in the UK alone every

year (Gloveryear (Glover et alet al, 2002). Therefore, with, 2002). Therefore, with

its high prevalence and transgenerationalits high prevalence and transgenerational

effects, this disorder constitutes a highlyeffects, this disorder constitutes a highly

significant public health problem.significant public health problem.

Interventions designed to prevent post-Interventions designed to prevent post-

natal depression in mothers have been dis-natal depression in mothers have been dis-

appointing (Ogrodniczuk & Piper, 2003);appointing (Ogrodniczuk & Piper, 2003);

Austin, 2004; Brockington, 2004; Dennis,Austin, 2004; Brockington, 2004; Dennis,

2005), whereas studies focusing on the2005), whereas studies focusing on the

early detection and treatment of postnatalearly detection and treatment of postnatal

depression have shown positive effects.depression have shown positive effects.

However, these studies have concentratedHowever, these studies have concentrated

on benefits to mothers (Applebyon benefits to mothers (Appleby et alet al,,

1997; Misri1997; Misri et alet al, 2000; Cooper, 2000; Cooper et alet al,,

2003) and it is unclear whether these2003) and it is unclear whether these

interventions benefit child behaviour orinterventions benefit child behaviour or

development. This cannot be assumed, be-development. This cannot be assumed, be-

cause the relationship between maternalcause the relationship between maternal

depression and adverse child behaviouraldepression and adverse child behavioural

outcomes may also be genetically mediated,outcomes may also be genetically mediated,

and not just the result of a causal effect ofand not just the result of a causal effect of

maternal behaviour on child functioningmaternal behaviour on child functioning

(Kim-Cohen(Kim-Cohen et alet al, 2005). Nevertheless, the, 2005). Nevertheless, the

most recent Scottish guidelines publishedmost recent Scottish guidelines published

in 2002 (Scottish Intercollegiate Guidelinesin 2002 (Scottish Intercollegiate Guidelines

Network, 2002) recommended that futureNetwork, 2002) recommended that future

research should assess the effects of inter-research should assess the effects of inter-

ventions not just on mothers but also onventions not just on mothers but also on

the whole family unit. It is therefore im-the whole family unit. It is therefore im-

portant, for both research and clinical prac-portant, for both research and clinical prac-

tice, to examine the effects of treatingtice, to examine the effects of treating

postnatal depression on the cognitive andpostnatal depression on the cognitive and

psychosocial development of children.psychosocial development of children.

Therefore we sought to examine this issueTherefore we sought to examine this issue

within the context of a systematic review.within the context of a systematic review.

METHODMETHOD

Literature searchLiterature search

A systematic search was undertaken of 12A systematic search was undertaken of 12

electronic bibliographic databases – MED-electronic bibliographic databases – MED-

LINE, EMBASE, CINAHL, the CochraneLINE, EMBASE, CINAHL, the Cochrane

Library (Cochrane Database of SystematicLibrary (Cochrane Database of Systematic

Reviews, Database of Abstracts of ReviewsReviews, Database of Abstracts of Reviews

of Effects, Central Register of Controlledof Effects, Central Register of Controlled

Trials and the American College of Physi-Trials and the American College of Physi-

cians Journal Club), the Health Technologycians Journal Club), the Health Technology

Assessment database, EBSCO, Zetoc, Ap-Assessment database, EBSCO, Zetoc, Ap-

plied Social Science Index and Abstracts,plied Social Science Index and Abstracts,

PsycINFO, the Social Sciences CitationPsycINFO, the Social Sciences Citation

Index, the British Nursing Index and theIndex, the British Nursing Index and the

Allied and Complementary MedicineAllied and Complementary Medicine

database – covering the period 1966 todatabase – covering the period 1966 to

2005. Search words used in Medline were2005. Search words used in Medline were

post partum depression, postnatal depres-post partum depression, postnatal depres-

sion, maternal depression, puerperal disor-sion, maternal depression, puerperal disor-

der of melancholy, postpartum ORder of melancholy, postpartum OR

postnatal OR psychiatric disorders. Thesepostnatal OR psychiatric disorders. These

were combined with terms for trials andwere combined with terms for trials and

children such as Randomised controlledchildren such as Randomised controlled

trial, controlled clinical trial, clinical trials,trial, controlled clinical trial, clinical trials,

random allocation, double OR single blindrandom allocation, double OR single blind

methods, evaluation studies, cross overmethods, evaluation studies, cross over

studies AND children, infant, toddler,studies AND children, infant, toddler,

baby, adolescentsbaby, adolescents. No language restriction. No language restriction

was applied. The Medline search strategywas applied. The Medline search strategy

was modified for the search of other data-was modified for the search of other data-

bases. Reference lists of all included articlesbases. Reference lists of all included articles

and review articles were also checked toand review articles were also checked to

identify any other relevant studies. Owingidentify any other relevant studies. Owing

to time constraints, ‘grey’ literature suchto time constraints, ‘grey’ literature such

as conference proceedings and unpublishedas conference proceedings and unpublished

data were not searched and authors report-data were not searched and authors report-

ing on maternal outcomes only were noting on maternal outcomes only were not

contacted for queries on measurements ofcontacted for queries on measurements of

child outcomes.child outcomes.

Inclusion criteriaInclusion criteria

Studies that met the following criteria wereStudies that met the following criteria were

selected: randomised controlled trials andselected: randomised controlled trials and

controlled clinical trials; all types of treat-controlled clinical trials; all types of treat-

ment interventions (pharmacological andment interventions (pharmacological and

non-pharmacological) for mothers diag-non-pharmacological) for mothers diag-

nosed with post-partum depression; andnosed with post-partum depression; and

outcomes measured in children up to 14outcomes measured in children up to 14

years of age. Studies that measured out-years of age. Studies that measured out-

comes in other siblings in the family werecomes in other siblings in the family were

also included in the review.also included in the review.
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Exclusion criteriaExclusion criteria

Studies were excluded if they reported non-Studies were excluded if they reported non-

randomised interventions; interventionsrandomised interventions; interventions

only for maternity ‘blues’ or maternal psy-only for maternity ‘blues’ or maternal psy-

chosis; or preventive interventions duringchosis; or preventive interventions during

the antenatal or early postnatal period, forthe antenatal or early postnatal period, for

participants identified to be at risk.participants identified to be at risk.

Assessment of studiesAssessment of studies

All identified abstracts were scanned byAll identified abstracts were scanned by

two reviewers independently. Each articletwo reviewers independently. Each article

that met the inclusion criteria was criticallythat met the inclusion criteria was critically

appraised, using a standard data extractionappraised, using a standard data extraction

form, independently by two reviewers. Anyform, independently by two reviewers. Any

queries about inclusion were discussed withqueries about inclusion were discussed with

the second reviewer and any disagreementthe second reviewer and any disagreement

was resolved by discussion with referral towas resolved by discussion with referral to

a third reviewer. Information on study de-a third reviewer. Information on study de-

sign, setting, sample characteristics, inter-sign, setting, sample characteristics, inter-

vention details, measurement instrumentsvention details, measurement instruments

used and follow-up was extracted. Childused and follow-up was extracted. Child

behaviour, mother–infant interaction orbehaviour, mother–infant interaction or

mother–infant relationship, and infant ormother–infant relationship, and infant or

child cognitive development (such as com-child cognitive development (such as com-

municative, attentional and social skills)municative, attentional and social skills)

were the main outcomes assessed.were the main outcomes assessed.

Quality assessmentQuality assessment

The methodological quality of each in-The methodological quality of each in-

cluded study was also assessed using acluded study was also assessed using a

standard quality assessment form adaptedstandard quality assessment form adapted

from the Cochrane Collaboration and thefrom the Cochrane Collaboration and the

Jadad scale (JadadJadad scale (Jadad et alet al, 1996). Primary stu-, 1996). Primary stu-

dies were assessed on the quality of randomdies were assessed on the quality of random

allocation of concealment; comparability ofallocation of concealment; comparability of

groups at baseline; masking of healthcaregroups at baseline; masking of healthcare

providers; outcome assessor’s masking toproviders; outcome assessor’s masking to

intervention; time of follow-up, and percen-intervention; time of follow-up, and percen-

tage followed up; details of those leaving thetage followed up; details of those leaving the

trial; validation of the outcome measurestrial; validation of the outcome measures

used; reporting of outcomes (self-reportedused; reporting of outcomes (self-reported

or objective measurement); and intention-or objective measurement); and intention-

to-treat analysis. Each of these criteriato-treat analysis. Each of these criteria

was graded from 0 to 2 according to thewas graded from 0 to 2 according to the

strength of compliance, giving a maximumstrength of compliance, giving a maximum

total of 20. Each study was subsequentlytotal of 20. Each study was subsequently

classified on the basis of the score obtained,classified on the basis of the score obtained,

with total scores below 10 considered to bewith total scores below 10 considered to be

weak, scores of 10–15 considered asweak, scores of 10–15 considered as

moderate and scores above 15 as strong inmoderate and scores above 15 as strong in

quality.quality.

Data analysisData analysis

Combination of results using meta-analysisCombination of results using meta-analysis

was inappropriate owing to the hetero-was inappropriate owing to the hetero-

geneity of the included studies, which weregeneity of the included studies, which were

varied in their interventions, outcomevaried in their interventions, outcome

measurements and target populations.measurements and target populations.

However, comparisons across studies wereHowever, comparisons across studies were

made, and direction of effect size discussed.made, and direction of effect size discussed.

The results are summarised according toThe results are summarised according to

the child outcome measures assessed.the child outcome measures assessed.

RESULTSRESULTS

The search identified a total of 4362 ab-The search identified a total of 4362 ab-

stracts, which were scanned and full textsstracts, which were scanned and full texts

of 147 potentially eligible articles were cri-of 147 potentially eligible articles were cri-

tically appraised. Eight randomised trials ortically appraised. Eight randomised trials or

controlled clinical trials (nine papers) thatcontrolled clinical trials (nine papers) that

met the inclusion criteria assessing the ef-met the inclusion criteria assessing the ef-

fects of treatment of postnatal depressionfects of treatment of postnatal depression

on child outcomes were included in this re-on child outcomes were included in this re-

view. The selection process is summarisedview. The selection process is summarised

in Fig. 1.in Fig. 1.

Of the eight studies identified, onlyOf the eight studies identified, only

three measured cognitive development inthree measured cognitive development in

children (Cicchettichildren (Cicchetti et alet al, 2000; Clark, 2000; Clark et alet al,,

2003; Murray2003; Murray et alet al, 2003, 2003bb) and the other) and the other

five studies (six papers) assessed the effectsfive studies (six papers) assessed the effects

of treatment on the mother–infant inter-of treatment on the mother–infant inter-

actionaction or relationships (Meager & Mil-or relationships (Meager & Mil-

grom, 1996; Hartgrom, 1996; Hart et alet al, 1998; O’Hara, 1998; O’Hara etet

alal, 2000; Horowitz, 2000; Horowitz et alet al, 2001; Onozawa, 2001; Onozawa

et alet al, 2001; Glover, 2001; Glover et alet al, 2002). We con-, 2002). We con-

sidered that this was still an important out-sidered that this was still an important out-

come treatment measure, in that the qualitycome treatment measure, in that the quality

of the early mother–infant relationship isof the early mother–infant relationship is

likely to have important consequences forlikely to have important consequences for

later emotional and behavioural develop-later emotional and behavioural develop-

ment (Murrayment (Murray et alet al, 1999). Individual, 1999). Individual

studies are presented according to the childstudies are presented according to the child

outcomes measured.outcomes measured.

Cognitive development in childrenCognitive development in children

The three studies that assessed cognitiveThe three studies that assessed cognitive

development in children (Table 1) weredevelopment in children (Table 1) were

varied in their participants and the inter-varied in their participants and the inter-

ventions. Murrayventions. Murray et alet al (2003(2003bb) had only) had only

mothers as participants, whereas the othermothers as participants, whereas the other

two studies (Cicchettitwo studies (Cicchetti et alet al, 2000; Clark, 2000; Clark etet

alal, 2003) included mothers and their, 2003) included mothers and their

infants. Cicchettiinfants. Cicchetti et alet al (2000) investigated(2000) investigated

the efficacy of toddler parent psychotherapythe efficacy of toddler parent psychotherapy

((nn¼43) in postnatally depressed women,43) in postnatally depressed women,

comparing them with 54 depressedcomparing them with 54 depressed

mother–infant pairs not receiving this ther-mother–infant pairs not receiving this ther-

apy 61 normal mother–infant pairs with noapy 61 normal mother–infant pairs with no

intervention (Table 1). The interventionintervention (Table 1). The intervention

lasted over a year (weekly for 57 weeks).lasted over a year (weekly for 57 weeks).

The Bayley Scales of Infant DevelopmentThe Bayley Scales of Infant Development

(BSID) were used at baseline and the(BSID) were used at baseline and the

Wechsler Preschool and Primary Scales ofWechsler Preschool and Primary Scales of

Intelligence (WPPSI–R), which measure IQIntelligence (WPPSI–R), which measure IQ

in children aged 3–7 years, were used forin children aged 3–7 years, were used for

older children. At the end of the trial, theolder children. At the end of the trial, the

WPPSI–R full-scale IQ score showed statis-WPPSI–R full-scale IQ score showed statis-

tically significant differences between thetically significant differences between the

groups (groups (PP¼0.008). Whereas, the infants0.008). Whereas, the infants

from the intervention group had IQ scoresfrom the intervention group had IQ scores

as high as those of the non-depressedas high as those of the non-depressed

control group (control group (PP¼0.91), the infants in the0.91), the infants in the

control group with untreated depressioncontrol group with untreated depression

had significantly lower full-scale IQ scoreshad significantly lower full-scale IQ scores

than either of the other two groups (non-than either of the other two groups (non-

depressed control group,depressed control group, PP¼0.009; inter-0.009; inter-

vention group,vention group, PP¼0.02). Further analysis0.02). Further analysis

demonstrated that these overall differencesdemonstrated that these overall differences

were attributed to group differences in thewere attributed to group differences in the

verbal performance IQ scales of the child-verbal performance IQ scales of the child-

ren (ren (PP¼0.024; mean verbal IQ scores were0.024; mean verbal IQ scores were

104.2 in the intervention group, 103.7 in104.2 in the intervention group, 103.7 in

the non-depressed control group and 97.5the non-depressed control group and 97.5

in the depressed control group), with noin the depressed control group), with no

statistically significant difference betweenstatistically significant difference between

the groups for performance IQ (the groups for performance IQ (PP¼0.10).0.10).

Analyses of the differences between theAnalyses of the differences between the
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Fig. 1Fig. 1 Selection process of the systematic review.Selection process of the systematic review.
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standardised full-scale IQ and standardisedstandardised full-scale IQ and standardised

Bayley Mental Development Index (MDI)Bayley Mental Development Index (MDI)

score also revealed significant differencesscore also revealed significant differences

between groups (between groups (PP¼0.05). Following the0.05). Following the

same pattern,same pattern, post hocpost hoc tests found that in-tests found that in-

fants in the depressed control group werefants in the depressed control group were

significantly less well developed than thosesignificantly less well developed than those

in the other two groups, who did not differin the other two groups, who did not differ

from each other. Additional factors thatfrom each other. Additional factors that

could potentially account for the inter-could potentially account for the inter-

vention effects were used as additional co-vention effects were used as additional co-

variates in the analysis of covariancevariates in the analysis of covariance

(ANCOVA) to examine cognitive function-(ANCOVA) to examine cognitive function-

ing, controlling for the baseline MDI score.ing, controlling for the baseline MDI score.

These factors included maternal education,These factors included maternal education,

subsequent depressive episodes, marital sta-subsequent depressive episodes, marital sta-

tus, mother’s work status and presence ortus, mother’s work status and presence or

absence of comorbidities. In this analysisabsence of comorbidities. In this analysis

only subsequent depressive episodes ac-only subsequent depressive episodes ac-

counted for the cognitive outcome differ-counted for the cognitive outcome differ-

ence at 36 months, with significantence at 36 months, with significant

differences for full-scale IQ scoresdifferences for full-scale IQ scores

((PP¼0.012) and verbal scores (0.012) and verbal scores (PP¼0.015)0.015)

but not for performance IQ scores. Thisbut not for performance IQ scores. This

followed the same pattern with worsefollowed the same pattern with worse

outcomes for the depressed control groupoutcomes for the depressed control group

compared with the other two groups.compared with the other two groups.

MurrayMurray et alet al (2003(2003bb) evaluated the effect) evaluated the effect

of three types of psychological treatmentof three types of psychological treatment

– non-– non-directive supportive counselling,directive supportive counselling,

cognitive–behavioural therapy and briefcognitive–behavioural therapy and brief

psychopsychodynamic psychotherapy – compareddynamic psychotherapy – compared

with routine primary care on the mother–with routine primary care on the mother–

child relationship, and continued to mea-child relationship, and continued to mea-

sure child outcomes up to 5 years of agesure child outcomes up to 5 years of age

(Table 1). The results were adjusted for(Table 1). The results were adjusted for

relationship and behavioural problemsrelationship and behavioural problems

prior to treatment, and also for socialprior to treatment, and also for social

adversity. At the end of the treatmentadversity. At the end of the treatment

period (after 4 months), all three treatmentsperiod (after 4 months), all three treatments

significantly improved the quality of thesignificantly improved the quality of the

mother–infant relationship but had nomother–infant relationship but had no

effect on the level of behavioural manage-effect on the level of behavioural manage-

ment problems. At 18 months follow-up,ment problems. At 18 months follow-up,

Behavioral Screening Questionnaire (BSQ)Behavioral Screening Questionnaire (BSQ)

scores showed a significant difference be-scores showed a significant difference be-

tween the groups (Kruskal–Wallis testtween the groups (Kruskal–Wallis test¼
9.04,9.04, PP¼0.03), reflecting greater effects of0.03), reflecting greater effects of

active treatment compared with routineactive treatment compared with routine

care. Using a general linear model assumingcare. Using a general linear model assuming

a gamma distribution (skewed distribution)a gamma distribution (skewed distribution)

rather than the usual normal distributionrather than the usual normal distribution

for the BSQ scores, analysis of the treat-for the BSQ scores, analysis of the treat-

ment groups data showed significant differ-ment groups data showed significant differ-

ences for the non-directive counsellingences for the non-directive counselling

group (group (ww22¼12.19,12.19, PP¼0.001), the brief0.001), the brief

psychodynamic therapy group (psychodynamic therapy group (ww22¼4.06,4.06,

PP¼0.03) and the cognitive–behavioural0.03) and the cognitive–behavioural

therapy group (therapy group (ww22¼3.52;3.52; PP¼0.06) when0.06) when

compared with the control group.compared with the control group.

However, scores on infant attachment andHowever, scores on infant attachment and

child cognitive development were similarchild cognitive development were similar

in the four groups (Kruskal–Wallisin the four groups (Kruskal–Wallis¼0.78,0.78,

PP¼0.85). At the end of 5 years, child0.85). At the end of 5 years, child

emotional and behavioural difficulties wereemotional and behavioural difficulties were

assessed using maternal reports on theassessed using maternal reports on the

Rutter A2 Parent Scale for Pre-schoolRutter A2 Parent Scale for Pre-school

Children and teacher reports on the Pre-Children and teacher reports on the Pre-

school Behavior Checklist. The differencesschool Behavior Checklist. The differences

between the four groups on the Rutter A2between the four groups on the Rutter A2

scale did not quite reach significancescale did not quite reach significance

(Kruskal–Wallis(Kruskal–Wallis¼7.19,7.19, PP¼0.07). Scores on0.07). Scores on

teachers’ reports of child behaviour difficul-teachers’ reports of child behaviour difficul-

ties (Kruskal–Wallisties (Kruskal–Wallis¼0.10,0.10, PP¼0.99) and0.99) and

measures of cognitive development usingmeasures of cognitive development using

the McCarthy scales (Kruskal–Wallisthe McCarthy scales (Kruskal–Wallis¼
0.55;0.55; PP¼0.91) more clearly showed an0.91) more clearly showed an

absence of differences between the groups.absence of differences between the groups.

In addition, no significant treatment effectIn addition, no significant treatment effect

was observed even after controlling for le-was observed even after controlling for le-

vel of social adversity in the linear model.vel of social adversity in the linear model.

ClarkClark et alet al (2003) used a short-term in-(2003) used a short-term in-

tervention that compared a mother–infanttervention that compared a mother–infant

therapy group (therapy group (nn¼13) with interpersonal13) with interpersonal

psychotherapy (psychotherapy (nn¼15) and a waiting-list15) and a waiting-list

control group (control group (nn¼11). They examined the11). They examined the

effects of treatment on the mother–infanteffects of treatment on the mother–infant

relationship and child cognitive and motorrelationship and child cognitive and motor

development but did not examine behav-development but did not examine behav-

ioural symptoms or long-term effects. Usingioural symptoms or long-term effects. Using

ANCOVA with pre-treatment scores andANCOVA with pre-treatment scores and

maternal age as covariates, the child do-maternal age as covariates, the child do-

main scores of the Parenting Stress Indexmain scores of the Parenting Stress Index

were only significant for the ‘child adapt-were only significant for the ‘child adapt-

ability’ (ability’ (PP¼0.036) and ‘reinforces parent’0.036) and ‘reinforces parent’

((PP550.001) domains.0.001) domains. Post hocPost hoc tests on bothtests on both

of these domains showed the difference wasof these domains showed the difference was

an improvement for the active interventionan improvement for the active intervention

groups compared with the waiting-list con-groups compared with the waiting-list con-

trol group, with no statistically significanttrol group, with no statistically significant

difference between the two active inter-difference between the two active inter-

ventions. Similarly, Parent–Child Earlyventions. Similarly, Parent–Child Early

Relational Assessment ratings showedRelational Assessment ratings showed

statistically significant group differencesstatistically significant group differences

for factor 1 (maternal positive affectivefor factor 1 (maternal positive affective

involvement and verbalisation;involvement and verbalisation; PP¼0.005)0.005)

and factor 2 (maternal negative effect andand factor 2 (maternal negative effect and

behaviour;behaviour; PP¼0.035). For factor 1, both0.035). For factor 1, both

of the therapy groups scored higher thanof the therapy groups scored higher than

the waiting-list group, demonstrating morethe waiting-list group, demonstrating more

maternal positive affective involvement andmaternal positive affective involvement and

verbalisation with their infants; again, theverbalisation with their infants; again, the

two intervention groups did not differ fromtwo intervention groups did not differ from

each other. However, for factor 2 theeach other. However, for factor 2 the

mother–infant therapy group was signifi-mother–infant therapy group was signifi-

cantly different from the waiting-list groupcantly different from the waiting-list group

whereas the interpersonal therapy groupwhereas the interpersonal therapy group

was not. Although values were not reportedwas not. Although values were not reported

in the paper, its authors commented that noin the paper, its authors commented that no

statistically significant difference was foundstatistically significant difference was found

among the three groups for the mentalamong the three groups for the mental

scales of the BSID.scales of the BSID.

Because of the heterogeneity of theseBecause of the heterogeneity of these

three studies meta-analysis was consideredthree studies meta-analysis was considered

inappropriate, but some qualitativeinappropriate, but some qualitative

comparison may be worthwhile. Clarkcomparison may be worthwhile. Clark etet

alal (2003) had a small sample size and a(2003) had a small sample size and a

short-term intervention with no follow-up.short-term intervention with no follow-up.

CicchettiCicchetti et alet al (2000) had a much more(2000) had a much more

intensive and prolonged intervention whichintensive and prolonged intervention which

showed beneficial effects on cognitiveshowed beneficial effects on cognitive

development in children. However, theredevelopment in children. However, there

was no long-term follow-up similar to thatwas no long-term follow-up similar to that

by Murrayby Murray et alet al (2003(2003bb) to assess the) to assess the

sustainability of the benefits. On the othersustainability of the benefits. On the other

hand, Murrayhand, Murray et alet al (2003(2003bb), with compar-), with compar-

able sample sizes to the Cicchetti studyable sample sizes to the Cicchetti study

but a much shorter duration of therapy,but a much shorter duration of therapy,

showed some short-term benefits from allshowed some short-term benefits from all

the treatments for the mother–infant re-the treatments for the mother–infant re-

lationship and early child outcome, butlationship and early child outcome, but

did not show any long-term benefit indid not show any long-term benefit in

emotional and behavioural adjustment oremotional and behavioural adjustment or

cognitive development after 5 years ofcognitive development after 5 years of

follow-up.follow-up.

Mother^infant interactionMother^infant interaction
or relationshipor relationship

Five studies assessed only mother–infantFive studies assessed only mother–infant

relationships (Table 2).relationships (Table 2). Once againOnce again thethe

interventions varied, ranging from ainterventions varied, ranging from a

support group for mothers with depressionsupport group for mothers with depression

to interpersonal psychotherapy, making anyto interpersonal psychotherapy, making any

formal pooling of the results inappropriate.formal pooling of the results inappropriate.

Two of the studies (Meager & Milgrom,Two of the studies (Meager & Milgrom,

1996; O’Hara1996; O’Hara et alet al, 2000) had only, 2000) had only

mothers with postnatal depression asmothers with postnatal depression as

participants. Meager & Milgrom (1996)participants. Meager & Milgrom (1996)

observed changes in the children but hadobserved changes in the children but had

small sample sizes (10 in each arm). Theysmall sample sizes (10 in each arm). They

measured scores on the Parenting Stressmeasured scores on the Parenting Stress

Index which did not change significantlyIndex which did not change significantly

over time for either group. Analysis ofover time for either group. Analysis of

variance (ANOVA) was used to assessvariance (ANOVA) was used to assess

changes in child domains and to explorechanges in child domains and to explore

the variation between ‘mothers’ and ‘timethe variation between ‘mothers’ and ‘time

spent by mothers in support programme’spent by mothers in support programme’

over all 10-week time points. This did showover all 10-week time points. This did show

a deterioration in the child domain sub-a deterioration in the child domain sub-

scale scores, with ascale scores, with a post hocpost hoc least signifi-least signifi-

cant difference over time of 13.42cant difference over time of 13.42

((PP¼0.05) for the control group but not for0.05) for the control group but not for

the intervention group. Although the sup-the intervention group. Although the sup-

port group showed marginal benefits, thisport group showed marginal benefits, this

was based on a sub-scale reflecting thewas based on a sub-scale reflecting the

mother’s perception of the infant rathermother’s perception of the infant rather

than the child outcome itself. In the otherthan the child outcome itself. In the other

study with only mothers as participants,study with only mothers as participants,

O’HaraO’Hara et alet al (2000) assessed the effect of(2000) assessed the effect of
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interpersonal psychotherapy; this was a lar-interpersonal psychotherapy; this was a lar-

ger study but conducted over only twoger study but conducted over only two

weeks. The results, repeated ANOVA mea-weeks. The results, repeated ANOVA mea-

sures, favoured interpersonal psychother-sures, favoured interpersonal psychother-

apy over control for two of the sub-scalesapy over control for two of the sub-scales

of the Social Adjustment Scale and the Post-of the Social Adjustment Scale and the Post-

partum Adjustment Questionnaire (PPAQ)partum Adjustment Questionnaire (PPAQ)

reflecting the quality of the parent–child re-reflecting the quality of the parent–child re-

lationship. These sub-scales were ‘relation-lationship. These sub-scales were ‘relation-

ship with older children more than 2ship with older children more than 2

years’ (years’ (PP550.05) and ‘mother’s relation-0.05) and ‘mother’s relation-

ships with children other than the baby’ships with children other than the baby’

((PP¼0.005). However, the PPAQ showed0.005). However, the PPAQ showed

no significant difference between the twono significant difference between the two

groups with respect to the ‘relationshipgroups with respect to the ‘relationship

with the new baby’ sub-scale (with the new baby’ sub-scale (PP¼0.13).0.13).

Three studies (HartThree studies (Hart et alet al, 1998;, 1998;

HorowitzHorowitz et alet al, 2001; Onozawa, 2001; Onozawa et alet al,,

2001) had both mothers and their infants2001) had both mothers and their infants

as participants, but once again interven-as participants, but once again interven-

tions varied. Horowitztions varied. Horowitz et alet al (2001) studied(2001) studied

the effects of ‘interactive coaching’ on thethe effects of ‘interactive coaching’ on the

mother–infant relationship. Here themother–infant relationship. Here the

coached group had a statistically significantcoached group had a statistically significant

higher Dyadic Mutuality Code mean scorehigher Dyadic Mutuality Code mean score

than the control group at 10–14 weeksthan the control group at 10–14 weeks

((PP¼0.002) and at 14–18 weeks (0.002) and at 14–18 weeks (PP¼0.029).0.029).

Responsiveness between mother and theResponsiveness between mother and the

infant using repeated measures of ANOVAinfant using repeated measures of ANOVA

also showed a significant difference be-also showed a significant difference be-

tween the treatment and control groupstween the treatment and control groups

((PP¼0.006) and over time (0.006) and over time (PP¼0.025). Thus,0.025). Thus,

the increase in responsiveness that occurredthe increase in responsiveness that occurred

following the intervention was maintainedfollowing the intervention was maintained

at least to 18 weeks. A study reported onat least to 18 weeks. A study reported on

by both Onozawaby both Onozawa et alet al (2001) and Glover(2001) and Glover

et alet al (2002) compared infant massage with(2002) compared infant massage with

a support group. Mother–infant inter-a support group. Mother–infant inter-

actions were assessed by video recordingactions were assessed by video recording

and rated as ‘maternal contribution to theand rated as ‘maternal contribution to the

interaction’, ‘infant’s contribution’ and theinteraction’, ‘infant’s contribution’ and the

mother–infant interaction itself. Onozawamother–infant interaction itself. Onozawa

et alet al (2001) found an improvement in the(2001) found an improvement in the

maternal–infant interaction in the massagematernal–infant interaction in the massage

group compared with the support group.group compared with the support group.

GloverGlover et alet al (2002) reported the same(2002) reported the same

results slightly differently, presenting theresults slightly differently, presenting the

mother–baby interaction scores over time,mother–baby interaction scores over time,

showing that for mothers who attendedshowing that for mothers who attended

the massage class a statistically significantthe massage class a statistically significant

improvement was achieved (improvement was achieved (PP550.001)0.001)

compared with the control group.compared with the control group.

HartHart et alet al (1998) reported a different(1998) reported a different

intervention in which the researchersintervention in which the researchers

sought to assess whether training depressedsought to assess whether training depressed

mothers to examine their infants mightmothers to examine their infants might

improve their child’s developmental out-improve their child’s developmental out-

comes. Those in the intervention groupcomes. Those in the intervention group

(14 mother and infant pairs) observed an(14 mother and infant pairs) observed an

administration of the Neonatal Behavioraladministration of the Neonatal Behavioral

Assessment Scale (NBAS) soon after the de-Assessment Scale (NBAS) soon after the de-

livery of the baby, by a trained examiner.livery of the baby, by a trained examiner.

The examiner explained the significanceThe examiner explained the significance

of various infant behaviours, such as turn-of various infant behaviours, such as turn-

ing toward a sound source and tuning outing toward a sound source and tuning out

distractions. Mothers were then given feed-distractions. Mothers were then given feed-

back on their infant’s behaviour, and givenback on their infant’s behaviour, and given

the opportunity to discuss this. After thethe opportunity to discuss this. After the

administration of NBAS by examiners,administration of NBAS by examiners,

mothers were taught to administer a similarmothers were taught to administer a similar

instrument, the Mother’s Assessment of theinstrument, the Mother’s Assessment of the

Behavior of her Infant (MABI), indepen-Behavior of her Infant (MABI), indepen-

dently. They were then instructeddently. They were then instructed to repeatto repeat

the administration at home atthe administration at home at 1-week in-1-week in-

tervals for 1 month. For the control grouptervals for 1 month. For the control group

(13 mother and infant pairs), mothers were(13 mother and infant pairs), mothers were

not present when the NBAS was adminis-not present when the NBAS was adminis-

tered by the examiners at the delivery,tered by the examiners at the delivery,

although they were asked to periodicallyalthough they were asked to periodically

complete written assessments at home ofcomplete written assessments at home of

their parenting attitudes and the infant’s de-their parenting attitudes and the infant’s de-

velopment. Outcomes consisted of both ex-velopment. Outcomes consisted of both ex-

aminer and maternal ratings on the NBASaminer and maternal ratings on the NBAS

at the end of the trial. Ratings of infantsat the end of the trial. Ratings of infants

by examiners (unaware of the mother’sby examiners (unaware of the mother’s

group status) revealed that after 1 month,group status) revealed that after 1 month,

infants in the experimental group (whereinfants in the experimental group (where

mothers administered the MABI periodi-mothers administered the MABI periodi-

cally at home) were performing better thancally at home) were performing better than

the infants in the control group for socialthe infants in the control group for social

interaction (interaction (PP550.05) and state organisa-0.05) and state organisa-

tion (tion (PP550.05). Mothers in both groups,0.05). Mothers in both groups,

although not significantly different fromalthough not significantly different from

each other, rated their infants as showingeach other, rated their infants as showing

significant improvements oversignificant improvements over time for so-time for so-

cial, motor and state organisationcial, motor and state organisation indicativeindicative

of developmental progress. The authorsof developmental progress. The authors

concluded that NBAS/MABI enhanced so-concluded that NBAS/MABI enhanced so-

cial interaction and state organisation incial interaction and state organisation in

children, even though mothers’ perceptionschildren, even though mothers’ perceptions

of their infant’s behaviour were not differ-of their infant’s behaviour were not differ-

ent between the two groups.ent between the two groups.

Overall, these five studies measuringOverall, these five studies measuring

the mother–infant relationship showedthe mother–infant relationship showed

improvement irrespective of the type ofimprovement irrespective of the type of

intervention and the target populationintervention and the target population

(either mothers only, or infants along with(either mothers only, or infants along with

mothers). However, the instruments usedmothers). However, the instruments used

to measure outcome in these studies needto measure outcome in these studies need

to be taken into consideration. The Parentingto be taken into consideration. The Parenting

Stress Index used by Meager & MilgromStress Index used by Meager & Milgrom

(1996), measured parental adjustment to par-(1996), measured parental adjustment to par-

enting rather than outcomes in childrenenting rather than outcomes in children perper

sese. In the study by Hart. In the study by Hart et alet al (1998), the(1998), the

measure was the same as the intervention thatmeasure was the same as the intervention that

had been used more often in the active treat-had been used more often in the active treat-

ment group. It is therefore unclear whetherment group. It is therefore unclear whether

this study simply detected the effects of thethis study simply detected the effects of the

infants practising the assessment rather thaninfants practising the assessment rather than

any genuine therapeutic effect.any genuine therapeutic effect.

DISCUSSIONDISCUSSION

With many women experiencing postnatalWith many women experiencing postnatal

depression and the apparent ineffectivenessdepression and the apparent ineffectiveness

of preventive strategies for postnatal de-of preventive strategies for postnatal de-

pression in women at high risk of this dis-pression in women at high risk of this dis-

order, early detection and treatment areorder, early detection and treatment are

increasingly being recognised as the priorityincreasingly being recognised as the priority

(Ogrodniczuk & Piper, 2003; Dennis,(Ogrodniczuk & Piper, 2003; Dennis,

2005). Despite the wide range of treatments2005). Despite the wide range of treatments

(including antidepressants, progesterone,(including antidepressants, progesterone,

cognitive–behavioural therapycognitive–behavioural therapy and interper-and interper-

sonal therapy) that are available and benefi-sonal therapy) that are available and benefi-

cial for mothers, an important question iscial for mothers, an important question is

whether treatment of postnatal depressionwhether treatment of postnatal depression

has demonstrable benefits for children, givenhas demonstrable benefits for children, given

the significant short-term and long-term con-the significant short-term and long-term con-

sequences of the disorder on both the babysequences of the disorder on both the baby

and its siblings.and its siblings.

This review is the first to search system-This review is the first to search system-

atically for clinical randomised controlledatically for clinical randomised controlled

trials that assessed the effects of treatmenttrials that assessed the effects of treatment

of postnatal depression on the physicalof postnatal depression on the physical

and mental health of children rather thanand mental health of children rather than

that of the mothers. We were also inter-that of the mothers. We were also inter-

ested to find out whether this dependedested to find out whether this depended

upon the type of treatment and if it wasupon the type of treatment and if it was

influenced by maternal variables suchinfluenced by maternal variables such

as persisting depression or psychosocialas persisting depression or psychosocial

adversity.adversity.

Methodological issuesMethodological issues
and limitationsand limitations

Despite a comprehensive search, only eightDespite a comprehensive search, only eight

studies (nine papers) assessing child out-studies (nine papers) assessing child out-

comes in response to postnatal depressioncomes in response to postnatal depression

treatment were identified, since most stu-treatment were identified, since most stu-

dies focused only on maternal outcomes.dies focused only on maternal outcomes.

Treatment interventions in the identifiedTreatment interventions in the identified

studies varied widely, but all containedstudies varied widely, but all contained

elements that sought to influence child de-elements that sought to influence child de-

velopment or the mother–child relationship.velopment or the mother–child relationship.

This highlights a potentially important issueThis highlights a potentially important issue

in relation to the aetiology of postnatalin relation to the aetiology of postnatal

depression, in that it may be driven bydepression, in that it may be driven by

maternal difficulties in forming a relation-maternal difficulties in forming a relation-

ship with the infant. The interventionsship with the infant. The interventions

described in this review may serve to treatdescribed in this review may serve to treat

depression by addressing these underlyingdepression by addressing these underlying

relationship conflicts directly, or throughrelationship conflicts directly, or through

simple effects on the depression with natu-simple effects on the depression with natu-

rally positive consequences for the relation-rally positive consequences for the relation-

ship. Most studies were not able to addressship. Most studies were not able to address

this distinction. Improved infant behaviourthis distinction. Improved infant behaviour

could have been a direct reflection ofcould have been a direct reflection of

improvement in maternal mood. This isimprovement in maternal mood. This is

particularly likely for some of the outcomeparticularly likely for some of the outcome

measurement tools used, such as the Parent-measurement tools used, such as the Parent-

ing Stress Index (Meager & Milgrom,ing Stress Index (Meager & Milgrom,
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1996; Clark1996; Clark et alet al, 2003) which did not, 2003) which did not

measure child behaviour directly but weremeasure child behaviour directly but were

self-report measures, reflecting maternalself-report measures, reflecting maternal

attitudes and perceptions. It seems likelyattitudes and perceptions. It seems likely

that scores on these measures wouldthat scores on these measures would

improve with better mood, irrespective ofimprove with better mood, irrespective of

whether the child’s behaviour or thewhether the child’s behaviour or the

relationship had actually improved.relationship had actually improved.

Nevertheless, for studies that didNevertheless, for studies that did

measure child outcomes directly, it wasmeasure child outcomes directly, it was

impossible to disentangle whether improve-impossible to disentangle whether improve-

ment of maternal–infant relationship wouldment of maternal–infant relationship would

result from simple treatment of the post-result from simple treatment of the post-

natal depression, or whether this improve-natal depression, or whether this improve-

ment is dependent on a treatment thatment is dependent on a treatment that

directly addresses mother–infant relation-directly addresses mother–infant relation-

ship issues and involves infants in treat-ship issues and involves infants in treat-

ment. One possible pointer is that thement. One possible pointer is that the

interventions by Cicchettiinterventions by Cicchetti et alet al (2000) and(2000) and

MurrayMurray et alet al (2003(2003bb) are likely to have) are likely to have

been of equal benefit in the treatment of de-been of equal benefit in the treatment of de-

pression; this suggests that the specific ben-pression; this suggests that the specific ben-

efitsefits found in the study by Cicchettifound in the study by Cicchetti et alet al

(2000) stemmed from positive influences on(2000) stemmed from positive influences on

the mother–infant relationship. Further, ourthe mother–infant relationship. Further, our

rereview did not cover interventions in theview did not cover interventions in the

prenatal stage or interventions directed atprenatal stage or interventions directed at

mothers who were not clinically depressed.mothers who were not clinically depressed.

A final methodological point thatA final methodological point that

emerged from our review concerned groupemerged from our review concerned group

therapies and therapists’ skill levels.therapies and therapists’ skill levels.

Although patient numbers might have beenAlthough patient numbers might have been

high, therapists tended to be few in numberhigh, therapists tended to be few in number

and their experience varied; some were stu-and their experience varied; some were stu-

dents. Although usually training had beendents. Although usually training had been

provided to the study therapists (Clarkprovided to the study therapists (Clark etet

alal, 2003), it is possible that outcomes re-, 2003), it is possible that outcomes re-

flected individual differences betweenflected individual differences between

therapist skill levels rather than differencestherapist skill levels rather than differences

between treatments unless it was controlledbetween treatments unless it was controlled

for as in the study by Murrayfor as in the study by Murray et alet al (2003(2003bb))

which showed no specialist therapist effect.which showed no specialist therapist effect.

Consequently, potential differences be-Consequently, potential differences be-

tween treatments can be confounded by dif-tween treatments can be confounded by dif-

ferences among those who are deliveringferences among those who are delivering

the treatments.the treatments.

Findings of the reviewFindings of the review

Overall, we found that all treatments forOverall, we found that all treatments for

postnatally depressed mothers had somepostnatally depressed mothers had some

benefits in improving the quality of thebenefits in improving the quality of the

mother–infant interaction and relationship,mother–infant interaction and relationship,

the level of behavioural managementthe level of behavioural management

problems and cognitive development inproblems and cognitive development in

children. However, it is important to high-children. However, it is important to high-

light that observed improvements werelight that observed improvements were

based on only a few studies, with verybased on only a few studies, with very

different interventions and measurementdifferent interventions and measurement

tools. Only the study by Cicchettitools. Only the study by Cicchetti et alet al,,

(2000), assessing toddler parent psycho-(2000), assessing toddler parent psycho-

therapy as an intervention, showed signifi-therapy as an intervention, showed signifi-

cant improvement in the children’scant improvement in the children’s

cognitive development. In this study the in-cognitive development. In this study the in-

tervention was much more intensive andtervention was much more intensive and

longer-lasting. The outcomes were mea-longer-lasting. The outcomes were mea-

sured objectively using standard validatedsured objectively using standard validated

measuring tools, and the degree of improve-measuring tools, and the degree of improve-

ment following the intervention is likely toment following the intervention is likely to

have been clinically and developmentallyhave been clinically and developmentally

significant. However, this study did not fol-significant. However, this study did not fol-

low the children up to see if the benefitslow the children up to see if the benefits

were sustainable. In contrast, the long-termwere sustainable. In contrast, the long-term

follow-up study by Murrayfollow-up study by Murray et alet al (2003(2003bb))

(5 years of follow-up) failed to show(5 years of follow-up) failed to show

sustainability of short-term benefits, but itsustainability of short-term benefits, but it

had an intervention of shorter durationhad an intervention of shorter duration

(only 18 weeks).(only 18 weeks).

Improvements observed in the infantsImprovements observed in the infants

could also have been a direct reflection ofcould also have been a direct reflection of

improvement in maternal depressionimprovement in maternal depression

scores. All the studies, irrespective of thescores. All the studies, irrespective of the

child outcome measured, made an assess-child outcome measured, made an assess-

ment of maternal depression scores and re-ment of maternal depression scores and re-

ported improvement in the women’sported improvement in the women’s

depression levels. Although no detaileddepression levels. Although no detailed

analysis was carried out for this review re-analysis was carried out for this review re-

garding the outcome in mothers, none ofgarding the outcome in mothers, none of

the studies made any attempt to explorethe studies made any attempt to explore

an association between the improved ma-an association between the improved ma-

ternal depression scores and the improvedternal depression scores and the improved

infant outcomes. From this, there is not en-infant outcomes. From this, there is not en-

ough evidence to show if the improvementough evidence to show if the improvement

in maternal–infant relationship was ain maternal–infant relationship was a

consequence of improvement in maternalconsequence of improvement in maternal

depression alone or if there was an addi-depression alone or if there was an addi-

tional intervention or participant elementtional intervention or participant element

that could have improved the cognitivethat could have improved the cognitive

status of the children.status of the children.

Implications for practiceImplications for practice

From the evidence available, treatmentFrom the evidence available, treatment

interventions in mothers for postnatalinterventions in mothers for postnatal

depression seem to have some benefits fordepression seem to have some benefits for

the mother–infant relationship. However,the mother–infant relationship. However,

for improving cognitive development infor improving cognitive development in

children, in spite of one high-quality studychildren, in spite of one high-quality study

in our review providing strong evidence ofin our review providing strong evidence of

benefits, the long-term sustainability needsbenefits, the long-term sustainability needs

to be assessed. Cognitive development into be assessed. Cognitive development in

children, along with mother–infant rela-children, along with mother–infant rela-

tionships, may also be best improved withtionships, may also be best improved with

sustained interventions over a longer period.sustained interventions over a longer period.

Implications for researchImplications for research

In spite of the significant impact of post-In spite of the significant impact of post-

natal depression on children, most treat-natal depression on children, most treat-

ment trials for this disorder treat mothersment trials for this disorder treat mothers

in isolation and concentrate on maternalin isolation and concentrate on maternal

outcomes. Even in studies with assessmentsoutcomes. Even in studies with assessments

of both maternal and child outcomes, noof both maternal and child outcomes, no

attempt had been made to determineattempt had been made to determine

whether there was any association betweenwhether there was any association between

the maternal and child outcomes, whichthe maternal and child outcomes, which

could have considerable implications. Acould have considerable implications. A

well-conducted randomised controlled trialwell-conducted randomised controlled trial

with adequate power and long-term follow-with adequate power and long-term follow-

up, comparing two different potentiallyup, comparing two different potentially

effective interventions identified in thiseffective interventions identified in this

review, is warranted to try to identify thereview, is warranted to try to identify the

most effective intervention and assess themost effective intervention and assess the

impact of treatment of postnatal depressionimpact of treatment of postnatal depression

on children. Furthermore, combining treat-on children. Furthermore, combining treat-

ments for maternal depression (such asments for maternal depression (such as

antidepressant medication) with therapiesantidepressant medication) with therapies

focused on the mother–infant relationshipfocused on the mother–infant relationship

and investigating associations between im-and investigating associations between im-

proved maternal depression and infant out-proved maternal depression and infant out-

comes may also be worthy of consideration.comes may also be worthy of consideration.

Studies should also assess the effect ofStudies should also assess the effect of

treatment using directly rated childtreatment using directly rated child

measures rather than relying on maternalmeasures rather than relying on maternal

self-reporting. Given that our review didself-reporting. Given that our review did

not cover interventions in the prenatal stagenot cover interventions in the prenatal stage

or interventions directed at mothers whoor interventions directed at mothers who

were not clinically depressed, future re-were not clinically depressed, future re-

search should consider this group.search should consider this group.

This review is unable to provide strongThis review is unable to provide strong

evidence for a single effective interventionevidence for a single effective intervention

to improve cognitive development in chil-to improve cognitive development in chil-

dren, given the disparate interventions.dren, given the disparate interventions.

The research does, however, suggest thatThe research does, however, suggest that

long-term, intensive interventions directedlong-term, intensive interventions directed

at the mother–infant relationship may bringat the mother–infant relationship may bring

about benefits in cognitive development ofabout benefits in cognitive development of

the child. These potentially effective inter-the child. These potentially effective inter-

ventions should be further explored withventions should be further explored with

well-powered trials so that comparisonswell-powered trials so that comparisons

can be made in order to achieve improve-can be made in order to achieve improve-

ment and sustainability over a long period.ment and sustainability over a long period.
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