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Abstract:

This report reviews the effectiveness of earlydtimlod stimulation interventions in developing
countries. The report aims to answer the questidf®t works in terms of early stimulation for
young children in developing countries? For whord ander what conditions do these programs
work and why do they work. The report is dividedoirseveral sections. Firstly, a brief
discussion of the importance of early stimulation young children in developing countries is
provided. Secondly, the methods used to identify elmaracterize studies are provided and a
review of randomized or quasi-experimental triglpiesented. Thirdly, a review of the evidence
for who benefits most from early interventions regented followed by a review of program
characteristics that affect the success of intdiwves and an examination of potential
mechanisms through which interventions achiever thffiects. Finally, recommendations for

practice and future research are provided.
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1. Introduction: importance of early stimulation inter ventions for children
in developing countries

In this section, four main issues are introducedchviprovide a rationale for investing in early
childhood stimulation interventions in developinguatries. These issues include: 1) the extent
and nature of the problem, 2) the nature of chégelopment including the importance of the
early years, 3) the technology of skill formatiamdad) the centrality of the family environment
for optimal child development.

Large numbers of children in developing countriesexposed to multiple risk factors in
the early years of life including poor health, matition and low levels of home stimulation.
Risk factors covary — (for example, poverty covarigith low maternal education, teenage
parenting, child undernutrition, low birth weightigh levels of maternal depression, unsafe
neighborhoods and low levels of stimulation in timene) — and children exposed to multiple risk
factors are at heightened risk for poor developmEnt example, the number of risk factors
experienced by children by age 3 years in a Gudtemstudy was associated with a linear
decrease in cognition and school achievement ineadence (Gorman & Pollitt 1996).
Grantham-McGregor and colleagues (2007) estimatedter 200 million children under five
years of age in developing countries are not reachheir developmental potential due to
poverty and poor health and nutrition. These chitdare likely to do poorly at school and to
have limited economic opportunities in adulthoodisTin turn perpetuates the cycle of poverty
and contributes to the intergenerational transmssif poverty, poor health and development.
This loss of children’s developmental potential veatimated to lead to a 20% deficit in adult
income (Grantham-McGregor et al. 2007). Thus initamid to perpetuating social inequities,
poor development has serious implications for mafialevelopment.

Child development is multi-dimensional and includegnitive-language, sensory-motor,
and social-emotional domains, all of which are rdépendent. Although much early literature
focused on the importance of early child cognitfon later development, there is increasing
recognition of the importance of non-cognitive damsain predicting children’s academic
attainment, productivity and social functioningaidulthood.

Child development is also multi-determined beinfjluenced by an interaction between
children’s genetic inheritance, biological stateg(ehealth and nutritional status) and the
proximal (e.g. quality of maternal-child interacet)cand distal (e.g. neighborhood characteristics)



environment (Wachs 2000). During the first few eaf life, rapid growth and development
occur in all domains forming a strong foundatiom kearning later skills (National Research
Council Institute of Medicine 2000). Children lignn disadvantaged environments are more
likely to be exposed to biological and environmémisks which affect brain growth and can
lead to lasting changes in the developing braitriscture and function. By the ages of four to six
years, persistent gaps have emerged in childree&ldpment in both cognitive and non-
cognitive domains between children from disadvaedidgackgrounds and their more advantaged
peers (Heckman 2006).

There is a substantial evidence base showing thgiosere to disadvantaged
environments during the first few years of lifeassociated with many negative outcomes in
adolescence and adulthood including lower 1Q aratl@mic attainment, increases in antisocial
behaviour and lower earnings in adulthood (Heck&dnasterov 2007). In addition, cumulative
exposure to risk in early childhood is associateth vwoor health and chronic disease in
adulthood indicating that health disparities alagentheir origins in early childhood (Shonkoff et
al. 2009).

Probably most importantly for the purposes of depilg countries’ progress; a large
body of research documents that the social andossiensuccess of investments in human
capital in later childhood and adolescence wilirfeienced by the cognitive and non-cognitive
skills (e.g. social and emotional skills) that dnén bring to the task (Hernstein & Murray 2004,
Murnane et al. 1995, Heckman et al. 2006). Childvéh higher levels of the prerequisite skills
will benefit more whilst disadvantaged children Ivbenefit less. Furthermore, disadvantaged
children are less likely to take advantage of ldearning opportunities than their more
advantaged peers as demonstrated for example, bgtegr school drop out amongst
disadvantaged children in developing countries @@n-McGregor et al. 2007). Studies of
skill formation have shown that interventions ire tearly childhood years are one of the rare
examples of interventions that are both equitahkd efficient — that is, the interventions reduce
inequalities whilst also raising the productivitiytbe society as a whole (Heckman 2006; Cunha
et al. 2010). Interventions starting later in lfequire remediation of developmental deficits
caused by early disadvantage and are more costlylems effective. Early interventions thus
increase the efficiency of later interventions #mel best results are evident when effective early

interventions followed by high quality intervent®mat later ages (Heckman 2006). Cunha and



colleagues (2005) describe this phenomenon ass#teproductivity’ and ‘complementarity’ of
the learning process leading to a ‘skill multiplieffect. ‘Self-productivity’ refers to the concep
that skills learned at one stage of the learningcgss enhance learning at later stages.
‘Complementarity’ means that early investments @rest effective when followed by later
investments. These two concepts lead to the ndtiah “skill begets skill; learning begets
learning” (Cunha et al. 2005, pp.80). Early investts have been shown to be particularly
important in terms of cognitive skills with investmts at early ages yielding much larger returns
than investments at later ages as there is linsibdtitutability across time periods (Cunha et al.
2010). For non-cognitive skills there is larger@edo make up early deficits because early and
late investments are more closely substitutablenf@uet al. 2010). This will have implications
in the design of policy interventions

But what are the main determinants of child dewslept? The negative effects of
disadvantaged environments in the early childhoeary point to the importance of the family
and the home environment for promoting optimalcthiévelopment. Since the publication of the
well-known Coleman Report (1966), it has been recmy that inequalities in student
attainments are primarily a result of inequities family environments rather than school
environments (Heckman 2006). Furthermore, theresulsstantial evidence from developed
countries that early interventions that supportegesers and provide developmentally
appropriate learning opportunities for young cleldtead to significant benefits across multiple
outcomes in later life, including higher cognitiand school achievement, reduced placement in
special education classes, less grade retentismcleane and delinquency, lower rates of teenage
pregnancy and increased earnings and less dependenwelfare in adulthood (Heckman &
Masterov 2007, Yoshikawa 1995). Walker and collesg(2007) identify inadequate cognitive
stimulation as one of the four most urgent modl&aisk factors that are encountered by young
children in developing countries (the other thregent risk factors identified were stunting,
iodine deficiency and iron deficient anemia) wiidiegle and colleagues (2007) provide evidence
that early child development programs in developoogintries are successful in promoting
young children’s development, thus preventing thes lof children’s developmental potential.
They suggest that the most effective programshargetthat ‘provide direct learning experiences

to children and families, are targeted towards geurand disadvantaged children, are of longer



duration, high quality and high intensity, and eategrated with family support, health, nutrition
or educational systems and services.’ (Engle &0l7, pp. 229).

There are two recent reviews of early childhoo@émntions globally. Nores & Barnett
(2010) reviewed the evidence of the effects ofyeahiildhood interventions conducted outside
the US on child cognition, behavior, schooling dralth. Thirty interventions were identified
and the average effect size on child outcomes w2 1 0.39. Educational interventions and
mixed nutrition and educational interventions proetl the greatest benefits to children’s
cognition (effect size 0.35) in comparison with lcasansfer programs (effect size 0.17) or
nutrition alone (0.25). Educational interventiomsoahad the largest effect size on schooling and
behavioral outcomes although nutrition intervergidrad the largest impact on child health.
Interventions were effective both in the short amdr the long term except for the health domain
in which the effect sizes decreased over time (f€igu.

Figure 1. Overall effect sizes of early childhoodhterventions on child cognition, behavior,
schooling and health outcomes over the short andriger term

Effect
size
0.57

B Short term O Long term

0.4
0.3
0.21

0.1

o-
Cognition Behaviour Schooling Health

Source: Nores & Barnett 2010

Maulik & Darmstadt (2009) conducted a descriptigeiew of the evidence for the effectiveness
of interventions targeting children in the birth &ge three age range that used low cost
stimulation interventions including play, readingusic and tactile stimulation (e.g. kangaroo
care for preterm babies). From their review thepobaded that play-based interventions and
interventions that promoted shared reading wererbst effective and feasible interventions for
developing countries.

In this paper we extend and complement Nores & &ar(2010) and Maulik and

Darmstadt (2009) in the following ways. Firstlyjstipaper is a more comprehensive review of



studies from low and middle income (LAMI) countriéde describe in detail 28 interventions
from LAMI countries — only ten of these intervemsare included the review by Nores &
Barnett and ten are described in the paper by Mauld Darmstadt. Secondly, this review is
focused only on interventions that aim to promdigdecen’s development through stimulation,
primarily through parenting interventions. Intertiens largely aimed at promoting child health
(e.g. kangaroo care), nutrition only interventi@msl cash transfer programs have been excluded
from this review, as opposed to the earlier revielss allows for a more in-depth examination
of issues that are important in early stimulatiotefventions. Thirdly, given the importance of
the home environment and maternal well-being foungp children’s development, we have
extended the scope of this review to include theebes of intervention to caregivers. Finally, in
addition to investigating the effect of early clhitcbd interventions on child and maternal
outcomes we examine issues relating to implememag.g. what characterizes an effective
program, differential effectiveness of intervensprand the mechanism through which these
interventions work). These are important issueddoconsidered when scaling-up effective

interventions.

2. Methods

A review of early stimulation interventions for tdren aged birth to five years, with a particular
focus on the birth to three year age group was riakken to facilitate an in-depth examination of
pertinent aspects of the programmes.

Studies were included if:

* The study was conducted in a low or middle incomentry

* A reasonable comparison strategy was employed (argdlomized trial or quasi-
experimental evaluation)

» There was an explicit focus on improving child depenent and/or maternal
outcomes.

* The study described a stimulation intervention thaturred between pregnancy and
age 3 years and/or that described a stimulatia@rvantion in children aged 4-5 that
would be appropriate for children age 3 and under.

Studies were excluded if:

* They dealt with preschool provision only in the &g& age range



» They involved children in institutions or were siieally designed to be appropriate
for a specialized group of children e.g. kangaraoecfor premature infants and

community rehabilitation for disabled children.

The following databases were searched: Medlinectisfo, EMBASE, Google Scholar and in
addition hand searches of key articles and revieere conducted and experts in the field were
contacted to identify further studies. The mainuof this report was on reviewing studies that
had been published in peer review journals whicimgnly consisted of efficacy studies.
However, reports of large scale program evaluatioese also reviewed and information on
these were included if they provided additionabmmiation and insights not provided through
the efficacy studies.
The studies were reviewed for the effects of estilpulation interventions on child and
maternal outcomes both concurrently and over thg term.
Child outcomes were categorized as:
1. Child mental and motor development and/or I@ieasured by standardized scales
2. Child behaviour: includes observed behaviour, ratings by teacheds parents, self
report and official records
3. Schooling: including school achievement, retention in gradecgment in special
education and high school graduation
4. Nutritional status
5. Health
Maternal outcomes were categorized as:
1. Parenting: which includes observed parent child interactiparenting attitudes,
parenting knowledge, and stimulation provided i lome.
2. Psychosocial function:including depression, anxiety, self-esteem as waglktresses
and buffers such as social support and chronissirs.
3. Maternal life course: education, employment, child bearing, criminalibrug and

alcohol abuse or women'’s status in the home

An additional category ofmother-child interaction was included to categorise outcomes that
measured the synchrony between mother and chitdabrexamined mother and child initiated

interactions.



Details of the sample, duration of the programtirsggt(home visiting or centre based),
content of the intervention, personnel deliveringe tintervention, training provided to
intervention staff and short and long term outcormesgiven in tables 1 to 5. The countries in
which the evaluations were conducted were alsaified using the World Bank classification

of economies.

3. Review of Studies

A total of forty five journal articles describingvénty six studies of early stimulation
interventions for young children from eleven deypaéhg countries were identified. The studies
were divided into five categories according to g¢ineup of children targeted and/or the primary
focus of the intervention. These five categories ar

1. Stimulation intervention in early infancy with aiqary focus on promoting maternal-
child interaction
Stimulation interventions with disadvantaged claldand their families
Stimulation only interventions with undernouriskeddidren and their families and

Combined stimulation and nutrition programs.

a bk 0N

Stimulation interventions with children at-risk dieehealth problems.

10



4. Stimulation Interventions in Early Infancy with a Primary Focus on
Promoting Maternal Child Interaction

Four stimulation interventions were identified Imst category and all four were conducted in
upper-middle income countries. The studies arerdest in detail in Tables 1. Three of the
studies were randomized controlled trials and osedua well matched control group. All four
interventions involved promoting mothers’ sensitarg responsive interactions with her infant.
The duration of the interventions varied from onfty fminute session to 6 months of
intervention and three of the interventions invdl\veme visiting by paraprofessionals (Cooper
et al. 2002, 2009; Gardner et al. 2003). In thdseet interventions, the paraprofessionals
received initial training in the intervention, ongg supervision was provided and a manual was

available to ensure the stimulation interventiors walivered with fidelity.

4.1 Child Outcomes

Only one study measured infants’ mental developmamd behaviour - an eight week
intervention starting at birth led to significargrefits on a problem-solving test and to infants’
cooperation and positive affect during the tessisesat age seven months (Gardner et al. 2003).
One study, involving sixteen home visits finishivgen the infants were five months old led to
significant benefits to infant attachment statusl&tmonths (Cooper et al. 2009). Only one
intervention reported the effect of interventiongmwth and no benefits were found (Cooper et
al. 2002). No studies included measures of benedfitschildren’s schooling or academic
achievement as the follow up period did not extand the school-age period. Also, no child

health outcomes were measured.

4.2 Maternal Outcomes

Two studies investigated the effect of interventmm parenting behavior and both of these
studies were from South Africa and involved homsitwig for the first 5-6 months of the
infants’ lives (Cooper et al. 2002, 2009) Signifitdenefits were reported in both studies and
mothers participating in the intervention were fdun be more sensitive, less intrusive and to
show more positive affect to their children at 6 (Cooper et al. 2002, 2009) and at 12
months (Cooper et al. 2009) and to be more respens their infants cries at 1 month
(Wendland-Carro et al. 1999) compared to mothethencontrol group. The two South African

studies also measured mother's depressive sympamaisn one no significant benefits were
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found at 6 months (Cooper et al. 2002) while ingbeond study, intervention mothers reported
significantly fewer depressive symptoms at 6 motrlisnot at 12 months (Cooper et al. 2009).

No studies included measures of maternal life eaurs

4.3 Maternal-Child Interaction

One study, from Brazil, which involved one trainiagssion with the mother before discharge
from hospital (Wendland-Carro et al. 1999), measuhe amount of synchronous behaviours
between mother and child one month later and segmf benefits were found for mother-infant
dyads in the intervention group.

4.4 Summary of Interventions in Early Infancy

There are too few studies to draw any strong canmhs about the effectiveness of stimulation
interventions in early infancy. However, the evidersuggests that interventions that promote
mothers’ sensitivity and responsiveness to henindarly in life can have significant benefits on
mother’s parenting behaviours and it was encougatfiat in one study benefits were also found
to infant attachment one year after the end ofintervention. There is insufficient evidence to
determine if these interventions benefit childramantal or motor development and the evidence

of benefits to mothers’ mental health is inconsiste
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Table 1: Stimulation Interventions in Early Infancy with a Primary Focus on Promoting Maternal-Child Interaction in Developing

Countries
Study Sample Intervention Short term effects
South Mothers recruited in Duration: 6 months At 6 months post partum
Africa late pregnancyin a| Conducted by: Paraprofessionals Child Outcomes
Cooper ef periurban Adaptation of the ‘Health Visitor PreventiveChild Growth:
al. 2002 | settlement outsidelntervention Programme’ incorporating kegignificant effect of intervention on child weigand
Upper- Capetown with high principles of the World Health Organisatipheight.
middle unemployment anddocument:  ‘Improving the  Psychosocjd{laternal outcomes
income | illiteracy. Development of Children’. Parenting (mother-infant interaction):
country | Intervention group | The intervention was delivered through homnietervention mothers were more sensitive in plag

n=32

Control group
(n=32): mother-
infant dyads
matched on at lea
two of: materna
age, parity and

marital status in a
adjacent area

visiting and provided support for the moth
encouraged her in sensitive,

to her infant’'s abilities using the Neonal
stBehavioural Assessment Schedule and prov
advice on management of sleep, crying

| feeding.

nIntervention involved two antenatal visits, twi
weekly visits for 4 weeks postanatally, weekly
the next 8 weeks, fortnightly for a month and tk
monthly for 2 months — a total of 20 visits.
Training

Paraprofessionals received initial training over
month period and were provided with session
session group supervision by an experie

tended to show more positive affect during feeding

responsitAscychosocial function:
interactions with her infant, sensitised the mothdp significant effect of intervention on materr

ahood.
ded
and

ce
for
en

a

by
nce

L4

nal

community clinical psychologist.
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Table 1 (continued): Stimulation Interventions in Early Infancy with a Primary Focus on Promoting Maternal-Child Interaction in

Developing Countries

Study Sample Intervention Short term effects
South Mother recruited in Duration: 5 months Child outcomes
Africa late pregnancy| Conducted by: Paraprofessionals Infant attachment:
Cooper et from two areas of a Significantly more infants in the intervention gpou
al. 2009 | peri-urban Intervention was similar to the Cooper et al. 200&re securely attached at 18 months than in| the
settlement in Southstudy described above. control group.
Upper- Africa. (No association was found between mother-infant
middle Mothers were visited at home for 1 hour twjaelationship outcomes and infant attachment).
income | 440 pregnant antenatally, weekly for the first eight postnatal
country | women randomly weeks, fortnightly for the next two months anillaternal outcomes
assigned to an monthly for two months — a total of 16 vis|t®Parenting:
intervention (| finishing at infant age 5 months. At 6 and 12 months, intervention mothers were more
n=220) or sensitive and less intrusive with their infantsfeef
control group (n = Training sizes = approx 0.25)
229) See study above by Cooper et al. 2002 Maternal Psychosocial function:
Lower prevalence of depression in intervention
Attrition = 11-14% versus control group at 6 months (21% vs 29%
respectively) and 12 months (18% vs 28%) but|not
statistically significant.
Less depressive symptoms among intervention
mothers at 6 and 12 months but differences only
significant at 6 months.
(Depression was not correlated with infant

attachment or mother-infant relationship variables
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Table 1 (continued): Stimulation Interventions in Early Infancy with a Primary Focus on Promoting Maternal-Child Interaction in

Developing Countries

Study Sample Intervention Short term effects
Porto 38 primiparoug Duration: 1 session Effects after 1 month:
Alegre, mothers and their Conducted by: Professional (investigator) Mother-child interaction
Brazil full-term newborn | Intervention involved one 50 minute session prior intervention resulted in  great
Wendlan | infants (with no| hospital discharge. During the session mothémsquency of synchronous behaviol
d-Carro | health watched and discussed a videotape showbeween mother and infant especig
et al.| complications) information about newborn’s competence to interaetcal exchanges, looking at partn
1999 randomly assignedhow to handle the infant affectionately and how &md physical contact.
Upper- to: interact with the infant. Intervention mothers were also mg
middle Intervention: n=19 The placebo condition involved a 50 minute ses{ responsive to infant crying and
income | or conducted in a similar manner to the interventiomvoluntary responses (e.g. snheez
country | Placebo: n=19 condition but focusing on basic caregiving skiksg(| coughs, hiccups).

17 intervention and hygiene) and infant health issues.

19 control

completed Training

assessments Not specified
Kingston, | 140term low birth | Duration: 8 weeks Child outcomes at 7 months:
Jamaica | weight (LBW) Conducted by: paraprofessionals (community healtMental development:
Gardner | infants randomly | aides) Intervention benefited problem solvir
et al.| assigned to Intervention involved weekly home visits bypn ‘cover’ means-end cognitive te
2003 intervention (E n = | community health aides of 1 hour duration fromhbjrbut no significant benefits were foui
Upper- 70) or control (C n | to 8 weeks for a 2nd problem-solving test
middle =70). Training ‘support’ means-end test.
income Health aides were given 1 week of training prion Behavior:
country conducting the intervention and were closelgtervention significantly benefite

supervised throughout the intervention period.

infants’ cooperation and positive affe

er
Urs

ly
er

re
to
€s,

g
st
nd

ct

during the test session.
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5. Stimulation Interventions with Disadvantaged Children and Their
Families

Twelve stimulation interventions with disadvantagddldren and their families in developing
countries were identified and two of these includdddren aged 4-5 years. The studies are
described in Table 2. Six studies came from uppedi® income countries, three from lower-
middle income countries and three from low inconoerdries. Only two of the studies used
random assignment to the intervention or controldition (Jin et al. 2007, Rahman et al. 2008)
while the remaining ten used a quasi-experimergaigih. The interventions varied in the age of
the children on enrolment, duration of the inteti@mand the intensity of the intervention. The
majority of the stimulation interventions involvachome-visiting component although in several
studies, the home visiting was also complemented &gries of group meetings with the mothers
(Rahman et al. 2008, Eickman et al. 2003, Klein §¢R2004). One study used groups alone
(Aboud 2007), one involved counseling sessionsndua hospital visit (Ertem et al. 2006) and
two involved centre based services for childremalgh both these studies were primarily
targeting children over age 3 years and also iredua parent training component (Watanabe et
al. 2005, Kagitcibasi et al. 2001, 2009). In six tbe twelve studies, the intervention was
delivered by trained paraprofessionals, one stsdyl wccupational therapists to run group parent
workshops and paraprofessionals for the home misitomponent (Eickmann et al. 2003), in two
studies professionals delivered the interventiortef et al. 2006, Magwaza & Edwards 1991)
and in three studies the qualifications of therwgation personnel were not provided (Watanabe
et al. 2005, Jin et al. 2007, Sharma & Nagar 2008¢. interventions also differed in terms of the
length of the intervention with one study reportargintervention over a two week period (Ertem
et al. 2006) and three studies reporting an intgrge lasting two years (Powell & McGregor
1989, Watanabe et al. 2005, Kagitcibasi et al. 200he content of the interventions shared
many common characteristics and usually involvemhsing the mother age appropriate activities
to do with her child using low cost materials amdfems in the home, providing suggestions and
activities to facilitate mother-child interactiomd{or providing information on nutrition, health

care and child development.
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5.1 Child Outcomes

Child Mental and Motor Development

Ten studies measured children’s mental developraedtnine found benefits. The only study
that showed no benefits was a parenting programmmBaingladesh which involved weekly
education sessions to groups of mothers (Aboud )2007s study involved primarily group
discussion and information sharing and the authmgested that the theoretical rather than
practical nature of the intervention (that is, timited amount of hands-on, practical activities
and/or role plays) may be one reason for the lddikeoefits to child development. Only three
studies measured children’s motor development (Baak Nagar 2009, Eickmann et al. 2003,
Jin et al. 2007) and all found benefits.

Child Behavior

Only three studies investigated the effect of wgation on child behaviour and all found
benefits (Magwasa & Edwards, 1991; Klein & Rye 2084gitcibasi et al. 2009). In South
Africa a 10-week intervention led to significantniedits to children’s task oriented behaviour,
positive social behaviour and distractible behaviMdagwasa & Edwards 1991). In Turkey,
mothers who had participated in a 2 year intereeninvolving fortnightly group meetings and
fortnightly home visits reported that their childrevere less aggressive (Kagitcibasi et al. 2001)
while in Ethiopia, a 3 month intervention focusioig maternal child interaction led to significant
benefits to mother reports of child behaviour 6rgedter the end of the intervention. Children in
the intervention group were less hostile and agivesless anxious, less hyperactive and less
distractible using a standardized scale (Klein &R3004).

Nutritional Status

Only two studies included children’s nutritionalatsts as an outcome and neither reported
benefits of intervention on growth. Surprisinglyneo study reported that children in the
intervention group had lower weight for height thamldren in the control group (Aboud 2007).
In this study, no pretest was conducted and heince possible that this difference reflected

children’s prior nutritional status.
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Child Schooling

Only one study included measures of school achiemerand benefits were found from both
educational training and mother training for twange(from age three to five years) to children’s
school grades but not to scores on academic ach@&vetests over the short term and to school
achievement at a 6-year follow up (Kagitcibasilet2801). There was also a trend for children
whose mothers had received training to be mordylitee be enrolled in college at the 22 year

follow-up (Kagitcibasi et al. 2009).

Child Health

No studies included measures of child health.

5.2 Maternal Outcomes

Parenting

Six studies evaluated the effect of stimulationome or more aspects of parenting and all found
benefits. Four studies reported benefits to moth@rswledge of child development (Rahman et
al. 2008, Powell et al. 2004, Aboud 2007, Jin eR@07), two reported benefits to mothers’ self-
reported practices (Powell et al. 2004, Kagitciketsal. 2001) and two reported benefits to the
level of stimulation in the home (Aboud 2007, Ertetral. 2006)

Psychosocial Function

Two studies reported the effect of stimulation oatennal psychosocial function and in neither
study were any benefits found. In Jamaica, themewe significant differences in maternal self-
esteem between mothers who had participating inraehvisiting program for one year and a
control group (Powell 2004) and in Pakistan, thess no benefit to mothers’ mental distress

from a home visiting programme for 6 months (Rahrmeiaal. 2008).

Maternal Life Course

Only one study included outcome measures of benéditmaternal life course. In Turkey,
mothers who had participated in an early stimufatpyogramme involving biweekly group
meetings and biweekly home visits reported sigaifity higher status within the home and

better family relations six years after the endhef intervention (Kagitcibasi et al. 2001).
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Mother-Child Interaction

One study investigated the effect of intervention raother-child interaction and significant
benefits to structured observations of mother dnildraction (Klein & Rye 2004).

5.3 Summary of Stimulation Interventions with Disadrantaged Children and Their
Families

The studies provide strong evidence that earlygtition interventions can benefit children’s
mental development and mothers’ parenting practmesr the short term. There is some
evidence that stimulation in early childhood caspahave significant benefits to child behaviour
although only three studies examined this. Thereoisvidence from these studies that early
stimulation can benefit children’s nutritional stator maternal psychosocial function although
few studies examined this. Similarly it is not gbgsto draw any conclusions about the benefits
of early stimulation to children’s schooling trai@ges or maternal life course as only one study
examined these outcomes. Only two studies inclualddng term follow-up and hence the
evidence for sustained benefits from early stimaihats limited. However, both studies reported
that some benefits of early stimulation were manad, one after 6 years (Klein & Rye 2004)

and one after 22 years (Kagitcibasi et al. 2009).
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Table 2: Stimulation Interventions with Disadvantaged Children and Their Families in Developing Countres

Study Sample Intervention Short term effects
Rural 48 villages Duration: 6 months Maternal outcomes
Pakistan | randomly assigned| Conducted by: paraprofessionals Parenting
Rahman | to an intervention or ‘Learning through Play’ Program. Significant benefits of intervention to mothef’s
et al.| control condition. | Consists of a pictorial calendar depicting| Bowledge of child development.
2008 successive stages of child development from biNtothers’ psychosocial function
Women in their last to 3 years with accompanying information of childo significant benefits of intervention to maternal
Lower- trimester of| play and other activities that promote parentalental distress.
middle pregnancy were involvement, learning and attachment.
income | recruited A training manual is available for community
country | (intervention: workers giving tips on how to conduct individual

n=163; control:
n=146).

or group sessions for parents using the calend
a focus.

ar as

Intervention consisted of a half day workshop with
small group of mothers when infants werg 2

months old followed by fortnightly home visi
lasting 15-20 minutes

Training

One full-day training workshop and a 1 hd
refresher training session after 2 months. Ong

monitoring and supervision provided.

fs

ur
Ding
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Table 2 (continued): Stimulation Interventions with Disadvantaged Children and Their Families in Devealping Countries

Study Sample Intervention Short term effects
Kingston, Study 1 Duration: 1 year and 2 years (2 separate samples) Child outcomes
Jamaica 152 childrenaged 6-30| Conducted by: Paraprofessionals Mental development:
Powell & | months of Ilow SES§ Study 1
Grantham- | mothers allocated to BStudy 1 Biweekly > monthly = control on DQ and performarst#scale
McGregor, | groups. 139 followed up: Biweekly or monthly visits for 2 years Biweekly = monthly = control on hearing and speadd hand
1989 biweekly (n = 49), monthly Study 2 and eye subscales
(n =45) Weekly home visits for 1 year Biweekly = monthly > control on PPVT (receptive abtlary)
Upper- Placebo (n = 45)
middle Intervention involved home visits by community hikgl Study 2
income Study 2 aides during which the mothers were shown actiit@| Intervention significantly benefited overall DQ time Griffiths
country 58 low SES mothers anddo with their child and a home made toy or a boals Wtest and hearing & speech gperformance subscales
their childrenaged16 — 30| left in the home. No significant benefits were found for the hand & esubscale
months randomized td The placebo group received toys only. Intervention significantly benefited children’s egtive
intervention (E n = 29) or vocabulary measured by the Peabody Picture Vocgbtikst.
control (C n = 29) Training
Community health aides received 1 week initialrtirzd
and ongoing monitoring and supervision throughdet |t
intervention period.
Clarendon, | 163 childrenaged 12 — 30| Duration: 1 year Child outcomes
rural months  allocated  to| Conducted by paraprofessionals (young school leaversMental development:
Jamaica intervention (I n=93) or Intervention involves weekly home visits to demoaist | Intervention benefited children’s overall DQ, haaad eye and
Powell, control (C n=70) and teach mothers play activities they can do witir | performance subscales of the Griffiths test
2004 19.6% attrition children. Parent meetings are also held and incpie significant benefits of intervention were fourmh the
generating projects are supported. hearing and speech subscale of Griffiths test
Upper- Training Nutritional Status:
middle Initial training followed by half-day training sesas | No significant benefits to child growth.
income once per fortnight and ongoing supervision ardaternal Outcomes
country monitoring. Parenting:

Intervention significantly benefited mothers’ kn@dbe of child
care and development

No significant benefits of intervention on knowledgf health
and nutrition

No significant benefits to parenting practices .

Psychosocial function:

No significant benefits to parenting self-esteem
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Table 2 (continued): Stimulation Interventions with Disadvantaged Children and Their Families in Devealping Countries

br

Study Sample Intervention Short term effects
Rural Post test only Duration: 1 year Child outcomes
Bangladesh| intervention-control Conducted by: Paraprofessionals Mental development:
Aboud, study design. No significant benefits of intervention to childierreceptive
2007 Parenting programme implemented through PLAMcabulary. (But there was a group x sex interactichich
22 villages which had International. showed that boys did better in the parenting grangb girls did
Low received a parenting worse).
income intervention in  thel Programme targeted mothers of children under 3syaad| Nutritional Status:
country previous year and 22involved 90-minute weekly education sessions taugsoof| Children in parenting group more likely to have poweight
villages with no| mothers. for height. No significant differences for weigbt fage.
parenting intervention Health:
were recruited. Topics included common diseases, oral rehydratibrtervention significantly benefited preventative ealth
solutions, hygiene, sanitation, breastfeeding, wepfoods,| behaviours (e.g. using a latrine)
Mothers of children | micronutrient deficiencies, stages of cognitive d&ambuage
aged 2.5-4.0 years development, how to help children learn and eragelr Maternal outcomes
were recruited. language development, positive discipline, gendgrakty | Parenting:
and child rights. Intervention significantly benefited others knowdedof child
Intervention: n=170 development (Effect size = 0.31).
Control: n =159 Training Intervention significantly benefited stimulation ithe home
17 days basic training, four days a month supemisind| (Effect size = 0.34) (Mothers with more assets aiadhers with
monthly refresher courses. at least one year of education benefited more frim
intervention).
No significant benefits of the programme to motkg
communication with child during a picture-talkiregsk.
Himachal 145 infantsaged birth | Duration: 18 months Child outcomes
Pradesh, to 18 months from 2| Conducted by. not specified Mental and motor development:
India villages in Himachal Significant benefits of intervention to mental amdotor
Sharma &| Pradesh. One villageAge appropriate toys and play materials and sugdestievelopment index of the Bayley Scales of Infamt&epment
Nagar, received intervention activities.
2009 and the other village did Mothers provided with information regarding providi a| Maternal outcomes
not. stimulating home environment and understandingdofi’s | Parenting:
Lower- Intervention: n=69 developmental milestone. Intervention significantly benefited stimulationtime home.
middle Control: n=76
income Training
country Not specified
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Table 2 (continued): Stimulation Interventions with Disadvantaged Children and Their Families in Devealping Countries

Study Sample Intervention Short term effects
Northeast | Sample of 156 children Duration: 5 months Child outcomes
Brazil aged 13 monthsfrom a| Conducted by occupational  therapists  withMental and motor development:
Eickmann | larger cohort. specializations in child development for workshapd | Intervention significantly benefited child mentahda motor
et al. 2003 paraprofessionals for home visits. development on the Bayley test (Effect size = 3.0.5
Intervention sites (n=78):
Upper- All children with a mentall Intervention involved workshops and home visits ar@hildren with 1Q <100 benefited more (effect size=1) th
middle and/or motor developmentinvolved a total of 14 contacts between 13 and bhths | children with 1Q > 100 (effect size =0.55).
income index <100 and equal of age: 11 home visits and 3 workshops.
country numbers of children with
an index of 101-115. During the workshops mothers practiced playing and
interacting with children, made toys from discarded
Control sites (n=78): materials, and learned how to integrate stimulation
Children matched for activities into regular activities. (Refreshmentsida
developmental index angdtransportation were provided).
sex with children in| Home visits involved showing the mother how to eyega
intervention site. her child in play activities.
Training
Not specified
Rural Sample of 100 families Duration: 2 sessions over 6 months Child outcomes
China with a child younger | Conducted by: Counsellors (qualifications not stated) | Mental and motor development:
Jin et al.lthan 2 years from 7 Intervention significantly benefited Gessell Deyeitent scoreg
2007 randomly selected Two counseling sessions lasting 30-60 minutes usirg including the motor , adaptive, language and sosizdles
villages. WHO ‘Care for Development’ guidelines. (Effect size = approx 0.67).
Lower- (analysis did not control for covariates)
middle Families randomly Mothers were given a card (Mother’'s Card) depictigg-
income allocated to intervention specific messages for promotion of effective playd a Maternal outcomes
country (n=50) or to a contro] communication between caregiver and child. The easl| Parenting:

condition (n=50).

discussed in the two counseling sessions u
demonstration and practice. Sessions also invo
discussing obstacles and providing recommendationis
help with problem solving issues relating to ch
development.

Training

Not specified

silmjervention mothers showed increased understandinghe
veddld development messages in the ‘Mother’'s Cardi anore

ildvere feasible than mothers in the control group.

mothers in the intervention group reported that thessages

n}
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Table 2 (continued): Stimulation Interventions with Disadvantaged Children and Their Families in Devealping Countries

Study Sample Intervention Short term effects
Ankara, Sequentially  conducted Duration: 2 weeks Effects after 1 month:
Turkey controlled trial. Conducted by: Pediatricians Maternal outcomes
Parenting:
Ertem et al.| Children aged < 24| ‘Care for Development’ intervention conducted pyNo significant differences between interventiond acontrol
2006 months attending clinic| pediatricians during 2 clinic visits 1 week apart. groups on total stimulation in the home (HOME sgale
with minor or no iliness | The Care for development intervention involves gsam | Significantly more families in the intervention g had
Upper- Intervention: n=120 interview to assess how the caregiver plays [aR®DME scores 88 compared to the control group.
middle Control: n=113 communicates with her child and then discussiri§ignificant predictors of HOME were interventiorogp, child
income appropriate strategies to promote positive motididg age >6months and higher maternal education).
country Low and middle income interaction and appropriate play activities. Mothevere
children living in Ankara| also encouraged to read picture books to theidchil Significantly more home-made toys in interventiooup
were selected. Significantly more caregivers reported readingheirt children
Training in the intervention group
Not specified
No significant differences in compliance with meditreatment]
and illness outcomes.
South 90 4-year old children | Duration: 10 weeks Child outcomes
Africa from low SES familie§ Conducted by research assistants 1Q:
Magwaza | randomly assigned top Intervention significantly benefited child 1Q on ethCattell
& Edwards, | intervention (n=30), home Intervention involved a 10-week home visiting pragme| Culture Fair intelligence Test compared to the twonparison
1991 visits only (n=30) or 4 focusing on verbal stimulation. groups.
control group (n=30) The intervention involved role-playing mother chijld
Upper- interaction using pictures and toys to the mothmet #nen| Child Behaviour:
middle asking the mother to use the demonstrated techsiquetervention significantly benefited children’s kasriented
income Mothers were observed and feedback was given an {theehaviour, positive social behaviour and distraetibehaviour.
country interaction. After the feedback, mothers were again

encouraged to interact with their child and furt
feedback was given.

The toys and/or books were left in the home andherst
were encouraged to use the material daily.

Training : Extensive

ner
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Table 2 (continued): Stimulation Interventions with Disadvantaged Children and Their Families in Devealping Countries

Study Sample Intervention Short term effects Longérm effects
Klein & | 2 poor communities in Duration: 3 months Child outcomes At 6 year follow up:
Rye, 2004 | Addis Ababa,| Conducted by Paraprofessionals Mental development:
Ethiopia Ethiopia. (but 12 years of schooling) Significant benefits of Child outcomes
intervention to child language [1Child Behaviour:
Low Quasi-experimental | Intervention involved ‘Thg year after the end of the children in the intervention group wefe
income Mediational Intervention for intervention period. rated by their mothers as:
country Systematic  random Sensitizing Caregivers’ (MISC). Less hostile and aggressiy
sampling of 49/893 Mother-child interaction Less anxious
families from one| The intervention involved Significant benefits of Less hyperactive and
community and videotaping maternal-child intervention to mother-child Less distractible

47/1997 families in interactions and focusing gninteractions (both parent andhan children in the comparison group
another community| strengthening the positive aspectshild initiated) at 3 months and
Two communities| of the interaction. Also role plays,1 year after the end of the

randomly assigned to presentation of good and badntervention Mother-child interaction
intervention or| examples of mediation and Significant benefits of intervention to
control. promoting generalization. mother-child interactions.

Five home visits (1¥2 hours each)
Children were 1-3| by paraprofessionals and five group
years old. meetings (2-3 hours) were held
over a 3 month period.

Training
Paraprofessionals received weekly
or biweekly training sessions for |2
months and the trainees had to pass
practical and theoretical trainin
criteria before commencing wit
the intervention.

5@
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Table 2 (continued): Stimulation Interventions with Disadvantaged Children and Their Families in Devealping Countries

Study Sample Intervention Short term effects

Vietnam 313 children aged| Duration: 3 years Child outcomes

Watanabe | 4-5 yearsfrom two | Conducted by: not specified 1Q:

et al. 2005 | rural communes. Intervention  significantly benefited
Intervention involved strengthening existinghild 1Q on Raven’'s Progressive

Low income Both communes | preschools through material support and teachsatrices.

country had participated in | training. Stunted children benefited more than

a nutrition
intervention from
birth to three years
One commune with
poorer  preschog
facilities also
received an ECL
intervention wher
the children werg
aged 4-5 years an
one commune di(

Parenting sessions were also instituted includir
day training seminars with father and moth
1 separately once a month for 10 months.

I
A local library was developed and play corners w
) promoted in homes.

> Training
dNot specified
)

not.

non-stunted children (Effect size 0.6
aarid 0.06 respectively).
ers

ere
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Table 2 (continued): Stimulation Interventions with Disadvantaged Children and Their Families in Devealping Countries

Country Study Design Intervention Concurrent Effects Long-term Effects

Turkey 255 children from low{ Duration: 2 years After 1 year: 6 year follow up

Kagitcibasi et| SES backgroundaged | Conducted by: Paraprofessionals Child Outcomes Child outcomes

al. 2001, 2009 | 3-5 years. Mother training involved 1Q 1Q:

Upper-middle | 6 groups: fortnightly home visits and Significant benefits of Mother training and educational day

income country

1. Custodial day care
2. Custodial day car
and mother training

3. Educational day car
4. Educational day car
& mother training

5. No day care

6. No day care &
mother training

fortnightly group meetings.

p Group meetings lasted approx
hour and were conducted I
etrained paraprofessionals (log
ecoordinators). Meetings includeg
discussions of topics related
child development (e.g. nutritio
child health, child developmen
play activities, discipline, an
preschool communication).
Home visits were conducted &

‘mother’'s aides similar in
education and SES to th
mothers. They delivered th

materials to the mothers ar
demonstrated their use. Mothe
aides also visited mothers duri
the group meetings t
demonstrate use of the cogniti
materials.

Training

Local coordinators received
week initial training program an
periodic further training an
feedback throughout the 2 years
Mother's aides were traine
weekly by the local coordinatof
and their performance monitore

educational day care and moth
Iraining on child 1Q.

VSchooling:

aNo  significant  benefits o
deducational day care or moth
tdraining on academic achievemse
tests.

t,Significant benefits of
] educational day care and moth
training on school grades.
yBehavior

No significant benefits o
eeducational day care or moth
etraining on emotional problems
dchool adjustment.

'Significant benefits of mothe
ndraining on child aggression.

D Maternal outcomes

véarenting:

Mothers who had receive
training reported interacting wit
1their child more, conducting mor
dcognitively stimulating activities
jand helping children with thei
.homework more.

dMothers who had receive
straining reported using leg
i punitive discipline methods.

ecare significantly benefited WISC-
vocabulary test.
Schooling:
f Mother training significantly benefite
eschool achievement
nWaternal outcomes
Life course:
Mother training significantly benefite
emother’s status in the family ar
general family relations.
22 year follow up
[ Child outcomes
efQ:
piNo  significant effects of mothe
training or educational day care
rchild 1Q.
Schooling
Trend for increased college attendan
in the mother training group.
dEnrichment benefited boys more th
hgirls.
eSocio-Economic domain:
No significant effect of
rtraining on later employment.
Educational day care significant
dbenefited participants’ occupation
sstatus.
Children in the lowest quartile fq
child I1Q on enrolment did not benet

mothe

R

o <

DN

ce

r

o

-

from early stimulation.
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6. Stimulation Only Interventions with Undernourished Children and
Their Families

Five studies describing stimulation only intervens that specifically targeted undernourished
children and their families were identified- thifeem Jamaica (an upper middle income country)
and two from Bangladesh (a low income country). $tuglies are described in Table 3. Three of
the studies were randomized controlled trials (Haanaet al. 2006, Powell et al. 2004, Walker
et al. 2004) while two were quasi-experimental (@ram-McGregor et al. 1987, Nahar et al.
2009). All studies involved home visiting althougine study by Hamadani and colleagues
(2006) supplemented the home visiting with grougsems with mothers. Two of the studies
intervened with severely malnourished children #redstimulation interventions began while the
child was in hospital and was continued after haspdischarge through home visiting
(Grantham-McGregor et al. 1987, Nahar et al. 200%)0 studies involved undernourished
children in the community (Hamadani et al. 2006welb et al. 2004) and one study children
born term low birth weight. Four of the studiesemvened with children beginning at a relatively
wide age range (e.g. from age 6-24 months) ankarstudy with term low birth weight children
the intervention started from birth (Walker et2004) (This study was also included in Table 1).
All five studies used a similar curriculum whichvalved demonstrating play activities to
the mother and encouraging her to do the activity Wwer child. Home-made toys and books
were used in addition to items in the home. Empghasis also placed on encouraging positive
maternal-child interactions and on building motheohfidence and self-esteem. The curriculum
was delivered by paraprofessionals in all studiée duration of the interventions varied from 6

months to 3 years.

6.1 Child Outcomes

Child 1Q

All studies measured children’s mental developnagat all found benefits. Two studies included
a longer-term follow up. Severely malnourished at@h who had received stimulation for three
years were found to have significantly higher I@rttnon-stimulated children 11 years after the
end of the intervention (Grantham-McGregor et af94), although their scores were

significantly below a matched group of children whad not been undernourished in early
childhood (Figure 2).
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Figure 2. Developmental levels of severely malnowtied Jamaican children until
adolescence
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Low birth weight infants born at term who had reeei stimulation for two years had
significantly higher scores on performance 1Q aimglal-spatial memory than non-stimulated
infants (Walker et al. 2010) although no significdenefits were found to full 1Q, receptive
vocabulary or attention.

Concurrent benefits to children’s motor developmaate found in two of the five studies and
both of these studies targeted children who weverséy malnourished on enrolment (Grantham-

McGregor et al. 1983, Nahar et al. 2009).

Child Behavior

Four studies measured child behavior and three diob@nefits. The study by Grantham-
McGregor and colleagues (1987) with severely maisbed children found that, at the end of
the three years of intervention, children who hatl neceived stimulation stayed closer to their
mother and stopped play sooner than the childreo kndd received stimulation. The study by
Hamadani and colleagues (2006) with underweighticdn found benefits to children behaviour
during the developmental test session after one géantervention. Walker and colleagues
(2010) reported benefits to children’s total bebawifficulties on the Strengths and Difficulties

Questionnaire at age six for children who had rexgki2 years of intervention starting at birth.
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Nahar and colleagues (2009) however found no hisnefistimulation to children’s behaviour
during the developmental test session althoughntesvention lasted only six months.

Child Nutritional Status

All five studies measured examined the effectdiofiidation on child growth and only one study
found benefits. Severely malnourished children whoeived stimulation for two weeks in
hospital followed by six months of stimulation tbgh home-visiting had significantly greater

weight for age scores than a matched control g(blapar et al. 2009).

Child Schooling

Two studies examined the effects of stimulation early childhood on child schooling.
Grantham-McGregor and colleagues (1994) found gnifstant benefits eleven years after the
end of the intervention period and Walker and egllees (2010) found no benefits to children’s

reading ability four years after the end of themention when the children were six years old.

Child Health

No studies included child health outcomes.

6.2 Maternal Outcomes

Parenting

Four studies evaluated the effect of interventionparenting and three found benefits. Two
studies found benefits to mothers’ knowledge oflcclievelopment (Hamadani et al. 2006,
Powell et al. 2004) and one also reported benéditsnother reports of parenting practices
(Powell et al. 2004). One study reported the bémefi intervention to the level of stimulation

provided in the home assessed through a combinafiomaternal report and direct observation
(Walker et al. 2004). However, Grantham-McGrega¥ aalleagues (1989) found no differences
in structured observations of maternal behaviotween the intervention and control groups.

Maternal Psychosocial Function

One study evaluated the effect of intervention atemal psychosocial function. A randomized
trial of a home-visiting intervention for underwktglamaican children conducted over one year

resulted in significant reductions in maternal @ésgion (Baker-Henningham et al. 2005).
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Maternal Life Course and Mother-Child Interaction

No studies investigated the effect of interventimm maternal life-course or maternal-child

interaction.

6.3 Summary of Stimulation Only Interventions with Undernourished Children

The studies provide robust evidence that earlywttion can benefit the mental development of
undernourished children over the short term. Tieesdso some evidence that interventions with
severely malnourished children benefit childrendmaurrent motor development although the
studies with moderately undernourished childremadtbno benefits to child motor development.
The evidence regarding child behaviour is more ohimdthough interventions of sufficient
duration (at least 1 year) have shown benefitsy @nle study found benefits to child growth
which suggests that stimulation alone is usuallgufficient to benefit the growth of
undernourished children and nutritional supplemeontais also required. There is insufficient
evidence from the studies reviewed as to whethely esdimulation can benefit children’s
schooling trajectories or child health.

There is some evidence that mothers’ parenting \bets improve with early
stimulation through home visiting although this wast found in one of the four studies that
measured it. There is also some evidence of bsrtefimaternal mental health. Only one study

included long term outcomes and benefits to clolghation were sustained.
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Table 3: Stimulation Only Interventions with Undernourished Children and Their Families in DevelopingCountries

Country Study Design Intervention Concurrent Effects Long-term Effects

Jamaica 3 groups in hospital Duration: 3 years Child outcomes Child outcomesat 14 year follow-up
aged 6 - 24 Conducted by Mental and motor| 1Q:

Grantham- | months. Paraprofessionals development: Intervention children had significant

McGregor | Control: severely 24 months after leavinghigher WISC full scale 1Q & verbs

et al. 1983, malnourished with Intervention involved hospital: the overall DQ qofsubscale.

1987, 1989] standard care (n gDaily play in hospital & children in the interventionNo significant benefits of interventig

1994 18) 3 years of home visitsgroup was significantly betterto the WISC performance subscale o
1 year later: (1/week for 2 years andthan the control group. children’s performance on the Peabd

Upper- Intervention: 1/fortnight for 3 year) | Intervention children also hadPicture Vocabulary Test.

middle severely significantly higher 1Q than

income malnourished with Training control children 60 & 72 Schooling:

country stimulation (n = Paraprofessionals months after leaving hospital.No significant benefits of interventig
16) received one week ofBehaviour: to school achievement

initial  training and
ongoing monitoring an
supervision was
provided.

Control children stayed clos
jto mother and stopped pl
5sooner  than  interventi
children and after 3 years
study

Maternal outcomes
Parenting:

No benefits of intervention t
mothers’ interaction with he

or
Wutritional status:
nNo significant benefits of interventig
pfo nutritional status at age 13 years

= O

b

y

n
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child
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Table 3 (continued):Stimulation Only Interventions with Undernourished Children and Their Families in Developing Countries

Study Sample Intervention Short term effects
Rural 20 community nutrition Duration: 1 year Child Outcomes
Bangladesh | centres randomized toConducted by: Paraprofessionals Mental and motor development:
intervention  (n=10) of Weekly group meetings at the nutritiorBignificant benefits of intervention on the mentdvelopment
Hamadani et control condition (n=10). centres for 10 months followed by meetingsmdex of the Bayley test
al. 2006 206 undernourished childrgnevery 2 weeks for 2 months. Topics includeNo significant benefits of intervention on the psymotor
(<-2z scores WAZpnged 6-| child development and play. development index of the Bayley test (but childwmo received
Low income| 24 monthswere enrolled. In addition, home visits twice a week for|8nore home visits had higher scores).
country E n=104 months and weekly for 4 months. During tha&lutrition:
C n=102 home visits, the play leaders demonstratédb significant effect of intervention on growth
play activities using home-made toys anBehavior:
promoted positive mother-child interaction| Significant benefits of intervention to response dégaminer,
All  undernourished children receivedcooperation, emotional tone and vocalization.
standard nutrition care and supplementatipiMaternal outcomes
Training Parenting:
Initial training not specified. OngoingIntervention had significant benefits to matermabwledge of child
monitoring and supervision. rearing
No significant benefits of intervention to materriaowledge of
health and hygiene
Dhaka, Severely malnourished Duration: 6 months Child outcomes:
Bangladesh | childrenaged 6-24 months: | Conducted by: Paraprofessionals Mental and motor development:
Intervention group (n=77) | Daily 30 minute group meetings andntervention significantly benefited children’s motand menta
Nahar et al.| Control group (n=56) individual 30 minute play sessions fpdevelopment on the Bayley Scales of Infant DevelempniEffect
2009 Time-lagged controlled mothers and children for 2 weeks in hospitasize 0.52 in mental development, 0.37 in motorettgument).
study — control group wergll home visits over a 6 month period wheBehavior
Low income| studied 1 year prior to thechildren were discharged from hospital. No significant benefits of intervention to childienbehaviour
country intervention group. During the home visits and hospital sessiomhring the developmental test session.

33/77 intervention childrer
followed up (43%).
37 out of 56 control childrer
followed up (66%).

1 mothers were shown how to use everydayutrition:

activities to promote child development a|
nwere also shown play activities with hom

made toys.

Training

2 weeks initial training and ongoin

n&ignificant benefits of intervention to childremigight for age.
e-

monitoring and supervision.
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Table 3 (continued): Stimulation Only Interventionswith Undernourished Children and Their Families in Developing Countries

Study Sample Intervention Short term effects
Kingston, 139 undernourished childregnDuration: 1 year Child outcomes
Jamaica (< -1.5z scores WAZpged | Conducted by Paraprofessionals Mental and motor development:

Powell et al.
2004

Baker-
Henningham
et al. 2005

Upper-middle
income
country

9-30 months randomized by
clinic to intervention (E n 3
70) or control (C n =69)

7.2% attrition
Both groups receive

standard nutrition and heal
care.

d Home made toys and pictures, low ¢

Intervention involved weekly home visi
by community health aides working
government health centres. The vis
involved demonstrating play activities wi
mothers and discussing parenting issu

hbooks and household materials were u
for the play activities.

Training

Paraprofessionals received one week
initial training and a two day refresh
training after 6 months. Ongoin
monitoring and supervision was provided

Significant benefits of intervention to Griffiths @ and
shearing & speech, hand & eye and performance sldssg
n(Effect size = 0.8 on DQ).

itslo significant benefits to the motor subscale &f @riffiths
hTest.

es.

D utrition:
séb significant effect of intervention on growth

Maternal outcomes
Parenting:
bitervention significantly benefited parenting kredge and

eparenting practices

g
Psychosocial function:

Intervention significantly benefited maternal
symptoms (Effect size = 0.43)

Mothers receiving 40-50 visits benefited more thasthers
receiving 25-39 visits. Mothers receiving less ti2&nvisits
were not significantly different from the controfogip on
depressive symptoms.

Change in parenting knowledge and practices andgehan
depression did not mediate the effect of intenambn child
development.

degsige
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Table 3 (continued): Stimulation Only Interventionswith Undernourished Children and Their Families in Developing Countries

Study Sample Intervention Short term effects Longérm effects
Kingston, 140 term low birth| Duration: 2 years Child outcomes: Child outcomes
Jamaica weight (LBW) infants| Conducted by paraprofessionals Mental and motor development: Mental development:

Walker et al.
2004, 2010

Upper-middle
income
country

randomly assigned t
intervention (E n = 70
or control (C n =70).

7% attrition
months
22% attrition at 6 years

at 24

D (community health aides)

Intervention involved weekly hom
visits by community health aides of
hour duration from birth to 8 week
followed by weekly home visits of 3
minutes duration from 7 to 24 mont
of age. Play actiities wer,
demonstrated to the mother a
parenting support and advice w

provided. Home made toys, books ano significant benefits of intervention to

household items were used for the p
activities.

Control families were also Vvisite
weekly at home and informatio
collected on child morbidity.

Training
Health aides were given 1 week
training prior to conducting th
intervention and were close
supervised throughout the interventi
period.

At 15 months:

Intervention benefited overall
eperformance subscale

INo significant benefits of intervention t
smotor, hearing and speech or hand and
Dsubscales.

NAt 24 months:

elntervention benefited children’

DQ ar

Significant benefits of intervention to

herformance 1Q (effect size=0.38) a
visual-spatial memory (effect size=0.53)
oNo significant benefits of intervention t
efydl 1Q, verbal 1Q, receptive vocabular
attention and short term memory.

sSchooling:

ngerformance on the hand & eye a
aperformance subscales

ayverall DQ, or the motor and hearing
speech subscales.
d
nNutrition:
No significant benefits of intervention g
child growth.

oMaternal outcomes
e Parenting
yIintervention significantly benefited HOM
pat 12 months.
The effect of intervention on chil
development was mediated in part by

tlo significant benefits of intervention t
early reading ability.

nBehavior:
Significant benefits of intervention to tot
difficulties on the Strengths an
Difficulties Questionnaire (effect size=0.4
n

o

o X

!

~

improvement in the home environment.
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7. Combined Nutrition and Stimulation Interventions with Children and
Their Families

Only three studies that examined the effect of mloed nutrition and stimulation intervention
for young children were identified and all threere&veonducted in an upper-middle income
country and involved a randomized design. The sgidre described in detail in Table 4. The
interventions were primarily delivered by parapssienals in all three studies. In one study, the
intervention was conducted over 2 years (Granthacdgor et al. 1991), in one over 3 years
(Waber et al. 1981) and one compared the effediftdrent durations of intervention on child
development (McKay et al. 1978). The age of thédcbn also differed with one study recruiting
children age 9-24 months (Grantham-McGregor el @@1), one recruiting children from birth
(Waber et al. 1981) and one recruiting childrerwleein the ages of three to six years (McKay et
al. 1978). In two studies the stimulation interventinvolved home-visiting by paraprofessionals
(Grantham-McGregor et al. 1991, Waber et al. 19819 the studies were designed to evaluate
the effect of nutritional supplementation alonejmstation alone, a combination of
supplementation and stimulation to a control grewp received neither supplementation nor
stimulation. In one study, children attended a meiiased service which provided nutritional
supplementation and an educational component amckheis not possible to isolate the effect of
stimulation alone (McKay et al. 1978). In the lagéudy, the duration of the intervention and the

age of the child on enrolment varied.

7.1 Child Outcomes

Child Mental and Motor Development

In the two studies that included a stimulation algnoup, significant benefits of stimulation were
found to children’s mental development over therskerm (Grantham-McGregor et al. 1991,
Waber et al. 1981). In Jamaica, the benefits ofigation to child 1Q were sustained until age
17-18 years (Walker et al. 2005). Concurrent bésefi stimulation were also found to children’s
motor development in these two studies (Granthar®idgor et al. 1991, Waber et al. 1981).
Nutritional supplementation benefited children’starcand mental development over the
short term in the Jamaican and Bogota studiesJammaica, some benefit of supplementation to

child 1Q was still evident at age 7-8 years (esplécifor children of mothers with higher verbal
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IQ), but these benefits were not maintained atldgé?2 years (Walker et al. 2000) or at age 17-
18 years (Walker et al. 2005).
In Cali, Colombia, the child IQ scores were highgth greater duration of the combined

stimulation and supplementation intervention at&gears (McKay et al. 1978).

Child behavior

In the Jamaica study no benefits to child behavivom early stimulation were found for
structured observations of child activity levelsyaunt of exploration and affect after 6 months of
intervention (Meeks-Gardner 1995, 1999), or forepareports of behaviour at age 11-12 years
(Chang et al. 2002). However, significant benefitsre found to participants’ self-reports of
mental health at age 17-18 years. Adolescents wdd pbarticipated in the stimulation
intervention in early childhood were less depreskess anxious, and had higher self-esteem than
adolescents who had not received stimulation (Waditeal. 2006). They also had less parent-
reported attention problems (Walker et al. 2006). Bogota, Colombia, infants receiving
stimulation cried less at age 4 months than infarite did not receive stimulation (Mora et al.
1979).

There were no benefits of supplementation to chétlaviour at any time point in the
Jamaican study. In Bogota, supplemented childreme \ess apathetic at age 4 months (Mora et
al. 1979).

Child Schooling

All studies examined the effect of intervention cmld schooling. In Jamaica, no significant
benefits of stimulation were found to children’isol achievement at age 11-12 years (Chang et
al. 2002), but at age 17-18 years, adolescentshaldareceived stimulation performed better on
an educational reading test (Walker et al. 2005) #Hrere was a trend towards stimulation
reducing the likelihood of dropping out of schonbtlaof being suspended or expelled from school
(Walker et al. 2006). There were no benefits of pseimentation to school achievement or
schooling trajectories at any time point. In Bagatarly stimulation led to a significant effect on
reading readiness for boys only 3% years afteetiteof the intervention while supplementation

benefited children with mothers with more psychatagresources (Super et al. 1991).
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In Cali, Colombia there was a dose response rekstip between the lengths of time
children had participated in the combined nutriteord stimulation intervention and their rates of
school failure and grade level achieved (McKay &<dg 1983).

Child Nutritional Status

In the Jamaica study, no benefit to child growtbnir stimulation was found at any age.
Supplementation benefited child growth concurrerdtyd younger children benefited most
(Walker et al. 1991) but the effects were not snsthand no benefits of supplementation were
found at age 7-8 years (Walker et al. 1996) or 21lyéars (Walker et al. 2000). In Bogota,
Colombia, no benefits to child growth were foundage 3, but at age 6 stimulation benefited
children’s height for age (Super et al. 1990). Hu¢hors suggested that mothers receiving the
home visiting intervention may have adopted betémding practices resulting in improved
nutritional status of the children.

In the Cali, Colombia study, height and weight gaicreased in a dose response manner
with the lengths of time children had been expasethe combined stimulation and nutritional
supplementation intervention (McKay et al. 1978)t these benefits to nutritional status were no
longer evident at age 10 years (Perez-Escamill®lgttr1995).

Child Health

None of the studies examined the effect of intetie@on child health.

7.2 Maternal Outcomes

Parenting

Two studies included measures of parenting. In mnano benefits of stimulation or
supplementation were found to mothers’ interactiotih the child at home after six months of
intervention (Meeks-Gardner et al. 1999). In Bog@alombia, mothers’ receiving home visits
were more attentive and responsive with their itsat 4 months than mothers in the comparison

groups (Mora et al. 1979) while no benefits wenenfd from supplementation alone.

Maternal Psychosocial Function

No studies investigated the effect of stimulatiomeaternal psychosocial function.

Maternal Life Course and Maternal-Child Interaction

None of the studies included measures of mateifeaddurse or mother-child interaction.
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7.3 Summary of Combined Nutrition and Stimulation Interventions

The studies reviewed in this section indicate @iy stimulation with or without nutritional

supplementation benefits children’s mental develepimover the short term and that these
benefits are sustained over time. Although therénm&ed evidence of benefits to children’s

school achievement, benefits were found to childrenhooling trajectories (e.g. school failure,
grade level achieved and school suspensions angdlsexps). There is insufficient evidence to
draw any conclusions about the effects of combinetiition and stimulation programmes on
child behaviour although it was also encouragirgt #arly stimulation for two years in early

childhood produced significant benefits to mentaalth in adolescence (Walker et al. 2006).
There is also insufficient evidence to make anyctgmions regarding the effect of these
interventions on maternal outcomes. Nutritionalgementation alone is insufficient to produce

long term gains to children’s development and b&havor to mothers’ parenting behavior in the
short-term.
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Table 4: Combined Nutrition and Stimulation Interventions with Children and Their Families in Developng Countries

Country Study Design Intervention Concurrent Effects Long-term Effects
Jamaica | 129 stunted Duration: 2 years | Child outcomes Child outcomes
Chang et| children age 9-24 | Conducted by: | 1Q at 24 months: At 7-8 years:
al. 2002 monthsrandomized| Paraprofessionals | Supplementation  benefitediQ
Grantham-| to 4 groups: Supplementation: | DQ, performance and Supplementation and stimulation benefited signifisa more tests thai
McGregor | 1. supplementation| 1kg milk based locomotor subscales would be expected by chance but no significanediffices on any one teg
et al, | 2. stimulation formula/week Stimulation benefited DQ Stimulation also benefited perceptual motor funttio
1991, 3. supplement & giving 750 kcal,| and all 4 subscales: (motgrNutritional status:
1997 stimulation 20g protein daily hearing and speech, hand ando benefits of supplementation or stimulation covgh were found.
Meeks- 4. placebo Placebo: home| eye and performanceAt 11-12 years:
Gardner ef visits only subscales) 1Q:
al. 1995, Stimulation: Stimulation and No benefit from supplementation
1999 Weekly home visits| supplementation had  gnStimulation had benefits in reasoning (Raven'srites), vocabulary an
Walker et Play activities werg additive effect IQ on the WISC-R and verbal but not performancessale.
al. 1991, demonstrated to theBehavior (after 6 months of Schooling:
1996, mother and intervention): No significant benefits on school achievement.
2000, parenting  support No benefits of| Nutritional status:
2005, and advice was supplementation or No benefits of supplementation or stimulation oovgth were found.
2006 provided. Home| stimulation after 6 months gf At 17-18 years:
made toys, books intervention No benefits from supplementation on any measures
Upper- and household Nutritional status at 24| 1Q:
middle items were used for months: Significant benefits of stimulation on full scal®,|IPPVT, verbal analogie
income the play activities. | Supplementation  benefitedtest and reading tests (Effect sizes 0.4 to 0.6).
country Training height and weight and thereNo significant benefits to working memory, matheicgtand non-verba

Paraprofessionals
received one wee
of initial training
and ongoing
monitoring and
supervision was
provided.

K supplementation

was a significant
X ag
interaction with  younge
children benefiting the most.

Stimulation had no effect o

growth.

Maternal outcomes
Parenting:

No benefits of]
supplementation o)
stimulation to  mothers

interaction with child after

reasoning.

eSchooling:

r Participants who received stimulation had simileno®l drop out rates t
the non-stunted group whereas significantly momvipusly stunted whg
ndid not receive stimulation dropped out of school.

Trend towards stimulated participants to be ldsdylito be suspended fro
school or to be expelled.

Mental Health:

Significant benefits of stimulation to anxiety, degsion, self-esteem a
r attention deficit (Effect sizes 0.4-0.49).

Trend towards less oppositional behavior by pareport.

No significant benefits to antisocial behavior gpéractivity.

months of intervention.

(%)

O

d
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Table 4 (continued): Combined Nutrition and Stimuléion Interventions with Children and Their Families in Developing Countries

Country Study Design Intervention Concurrent Effeds Long-Term Effects
Bogota, Colombia High risk families randomized Duration: 3 years Child outcomes Child outcomes
to 6 groups: Conducted by: | 1Q: Schooling:
Waber et al. 1981; A: control group Paraprofessional Supplement benefited all of the3Y2 years after intervention,
Super et al. 1990; B. Supplement from 6-36 Griffith’s subscales and totalsupplementation benefited
Super et al. 1991, months Supplement DQ. scores on reading readingss
Mora et al. 1979, 1981 C. Supplement from pregnanc¢y856 kcals/day 38.4g protein [+Stimulation benefited hearingprimarily for children with
to 6 months vitamins & minerals and speech subscale only at [3G0thers with more

Upper-middle income country

D. Supplement from pregnang
to 36 months

E. Maternal education fron
birth-36 months
F.  Supplementation fron
pregnancy to 36 months +
above.

Children aged from birth to
36 months

y3-6 months 125g/wk o
skimmed milk + vegetable an
N protein mixture

6-12 months 1 Ib whole dr
nmilk 250g of high protein
Evegetable mix + iron

>12mths 623 kcals + 20
protein/day + vitamins &
minerals

Stimulation involved training
mothers during home visits
Home visitors worked directly
with children and promote
positive mother-child
interactions. Materials
available in the homes we
used to foster chilg
exploration.
Training

Not specified

f months

dChild behavior:
At 4 months, supplemente

y children less apathetic.
Infants receiving stimulatior
cried less

gNutritional status:
No effect of stimulation or
growth at age 3

Maternal outcomes
5.Parenting:

No benefits of supplementatid
dto maternal behavior.

Mothers in education grou
5 more attentive and responsi
eat 4 months

psychological resources.
No benefit on arithmetic o
dknowledge

n3% years after interventio
stimulation had a marginall
significant effect on readin
readiness for boys only.

Nutritional status:
Stimulation benefited heigh
for age at age 6.
n

ve

N

—
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Table 4 (continued):Combined Nutrition and Stimulation Interventions with Children and Their Families in Developing Countiies

Country

Study Design

Intervention

Concurrent Effects

Long-term Effects

Cali, Colombia

McKay et al. 1978
McKay & McKay 1983

Perez-Escamilla
Pollitt, 1995

Upper-middle
country

&

income

301
undernourished
children stratified
by neighborhood
areas randomize
to 5 treatments
beginning at
different ages.

Children  aged
from 3-6 years

Duration: Variable

Conducted by: Child care workers (education levelQ:

not specified)

d Treatment involved combined health, nutrition 3
stimulation 5 days/wk for 6 hours at centre. 4rlq

were devoted to education and 2 hours to he
nutrition and hygiene.

Ela = 75 —84 months

Elb = as Tla with prior supplementation

E2 = 63 — 84 months

E3 =52 — 84 months

E4 = 42 — 84 months

Supplement provided at least 75% of RDA
protein and calorie + vitamins and minerals.
Stimulation involved a structured curriculum

promote children’s cognitive, language, social and

psychomotor skills. Involved 6-8 directed activati

/ day and one longer session for individual prgect

designed to encourage child experimentation
decision making.

Training
Not specified

Child outcomes

General cognitive  ability
improved with treatment in
ndiose-response manner.
uSupplementation and heal
altdare alone had no significa
effect

Nutritional status:

Height and weight gain als
increased with treatment in
dose-response manner.

for

to

e

and

Child outcomes

1Q:

IQ scores measured on t
a Stanford-Binet were highe
with greater duration of
tireatment at age 8 years

nt

Schooling:

Lower rates of school failur
and higher grade level wit
pincreasing intervention up t
aage 10.

ne

=

O o

Nutritional status:
At age 10 years, effects of
intervention on child
nutritional status were n
longer evident
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8. Stimulation Interventions for Children At-Risk due to Health Problems

Three studies that examined the effect of a stitrmrantervention for children at-risk due to
health problems were identified and all utilizechadomized design. One study was conducted in
an upper-middle income country and two in lower afedincome countries. Two studies
intervened with children from birth, one study fr&hina with preterm infants (Bao et al. 1999)
and one study from India with infants dischargemhfra special care neonatal nursery (Nair et al.
2009). The third study involved early stimulatiar thildren infected with HIV (Potterton et al.
2010). In two studies the intervention was prinyadiélivered by professionals in a hospital clinic
setting (Nair et al. 2009, Potterton et al. 2018y dhe caregivers were asked to conduct
stimulation activities at home. In two studies, thiervention was conducted over 1 year (Nair et
al. 2009, Potterton et al. 2010), and in one overedrs (Bao et al. 1999). The studies are
described in detail in Table 5.

8.1 Child Outcomes

Child Mental and Motor Development

All three studies measured children’s mental andomdevelopment and all found benefits to
mental development and two reported benefits toomadvelopment (Nair et al. 2009, Potterton
et al. 2010). The study by Bao and colleagues faumdbenefits to the motor development of
children born preterm after an intervention lastiwg years. In the study with infants discharged
from a special care nursery, some benefits of wet@ion were sustained at one year follow-up
(Nair et al. 2009). In the study with children iafed with HIV, although significant benefits of

intervention were found, the children in the intsrtion group continued to be severely
developmentally delayed (Potterton et al. 2010).

Child Nutritional Status

Two studies included measures of child nutriticstatus (Nair et al. 2009, Potterton et al. 2010).
In the study with children discharged from a splecaae nursery significant benefits were found
to child weight and height after one year of intrtion and significant benefits to child length
were found at the one year follow-up (Nair et &102). No significant benefits of stimulation to
children’s nutritional status were found in the 8oifrican study with HIV-infected children
(Potterton et al. 2010).
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Child Behavior, Schooling and Health

None of the studies examined the effect of intetie@on child behavior schooling or health.

8.2 Maternal Outcomes

None of the studies included measures of mateurtabmes.

8.3 Summary of Stimulation Interventions for Children At-Risk Due to Health Problems

These studies show that early stimulation with drieth at-risk due to health problems in
developing countries benefits children’s mentalelepment over the short term. There is some
evidence that children’s motor development alscebenalthough this was only found in two of
the three studies. In one study, early stimulatigth at-risk neonates for the'year of life also
benefited children’s nutritional status. There asavidence on the effect of these interventions on
child behavior, schooling or health or on matematomes.
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Table 5: Stimulation Interventions with Children at Risk Due to Health Problems in Developing Countrie

Study Sample Intervention Short term effects

China 103 preterm infants (28-36.,9Duration: 2 years Child outcomes

Bao et al| weeks gestation) randomlyConducted by:paraprofessionals Mental and motor development:

1999 assigned to intervention Significant benefits of intervention to children’samental

Lower-middle

(n=52) or a conventiong
care condition (51).

| Mothers were trained to conduct activities
promote children’s motor, cognitive arn

tdevelopment index at age 18 and 24 months.
dNo significant benefits of intervention to childien motor

income speech development and their socialevelopment.
country behavior. Educational toys were also
provided.
South India 800 babies discharged fropmDuration: 1 year Child outcomes:
Nair et al.| special care neonatal nurserConducted by: Professionals (occupationaMental and motor development:
2009 randomized to an therapists) Significant benefits after 1 year of interventiom tmental

Lower-middle
income
country

Intervention group (n=400
or control group (n=400)

83% followed up at end g
intervention

92% followed up one yearMonthly follow-up visits at home were usg

after the end of th¢

intervention

Intervention involved training mother
individually and in groups in earl
f stimulation in the hospital. It is unclear hag
many training sessions the mothers attend

2 to monitor compliance although it is n
clear whether mothers were also provid
with assistance in implementing ti
intervention during these visits.

Training
Not specified

development (effect size=0.38) and motor developmeffect
ssize=0.40) on the Bayley Scales of Infant Developime
y
WAt one year follow up, significant benefits of intention were
gdund for children’'s mental development (effectesi@2.21) and
rdnotor development (effect size=0.25).
pt
edutritional status:
neSignificant benefits to child weight (effect size0=2) and length
(effect size=0.21) after 1 year of intervention amal significant
benefits to head circumference.

At one year follow up, significant benefits wereuf for child
length (effect size=0.21). No significant benefdschild weight or

head circumference.
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Table 5 (continued): Stimulation Interventions with Children at Risk Due to Health Problems in Develomg Countries

Study

Sample

Intervention

Short term effects

Soweto, South
Africa

Potterton ef
al. 2010
Upper-middle
income
country

122 HIV positive children
aged less than 2% vyear
randomized to an
intervention group (n=60)
or control group (n=62)

43/60 intervention followed
up (72%)

49/62  control
followed up (79%)

children

5 Conducted by: Professionals

Duration: 1 year
(physiotherapist)

Intervention involved provision of a basic
home stimulation program which was
individualized for each child and was base
on the concerns and priorities of the
caregiver and the results of a developmen
test. The program was structured around
activities of daily living and other activities
that could be incorporated into the family’s
daily routine.

Caregivers were advised in the use of this
program during 3 monthly clinic visits.

Training

Child Outcomes

Mental and motor development:

Significant benefits of intervention to mental
development on the Bayley Scales of Infant Develepm

anahotor

Nutritional status:

dNo significant benefits of intervention to child iglket for age,
weight for age, weight for height or head circurefere.

tal

Not specified
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8.4 Overall Summary of the Benefits of Early Stimution Interventions

Taken as a whole, the studies reviewed indicate gbdy stimulation interventions for young
children produce significant benefits to childremgental development (20/21 studies found
benefits) and there is some evidence that childrenbtor development also benefits (7/12
studies found benefits). There is also reasonatitng evidence for benefits to children’s
behaviour (9/10 studies found benefits) and somdeece of benefits to children’s schooling,
especially children’s schooling trajectories (4tbdses found benefits). The studies reviewed
indicate that early stimulation interventions dot generally lead to benefits to children’s
nutritional status (only 4/13 studies found besgfend none of the studies included child health
outcomes.

In terms of maternal outcomes, there is also reddgnstrong evidence that mothers’
parenting knowledge and skills can improve withlyeatimulation interventions (14/16 studies
found benefits). The evidence as to whether thexdanefits to maternal psychosocial function
is inconsistent (only 2/5 studies found benefitsyl anay depend on the amount and type of
support provided for the mother through the intati. There is insufficient evidence as to
whether early stimulation interventions can beneiiternal life course (only one study included
any measures of this and benefits were found fdhers’ status in the family).

Only seven studies had a longer-term follow-up alhdeven reported sustained benefits.
Benefits were found for a broad array of outconmetuding maternal reports of child behaviour
(Klein & Rye 2004, Walker et al. 2010), child cogoin (Kagitcibasi et al. 2001, Grantham-
McGregor et al. 1994, 1997, Walker et al. 2000,2200alker et al. 2010, McKay et al. 1978),
children’s academic achievement (Kagitcibasi eR@01, Super et al. 1991, Walker et al. 2005),
child schooling trajectories (McKay & McKay 1983,aler et al. 2006) and participants’ mental
health in adolescence (Walker et al. 2006).

The studies reviewed thus show that stimulatioeri@ntions with young children and
their families can have significant benefits toldien’s development and to parenting behaviors
when implemented in a range of different culturadl @conomic contexts and when delivered by
paraprofessional or professional staff. Howeveg, studies reviewed were all efficacy studies
involving relatively small sample sizes and for theost part conducted under the close
supervision of research staff. In many studiesemsite training and supervision was provided
for the persons delivering the intervention to eashigh quality and fidelity of intervention
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delivery. When such programs are taken to scalpleimentation issues (for example, lower
levels of monitoring and supervision, higher stafih-over, lower availability of resources) may
lead to an attenuation of the benefits to child araternal outcomes. However, there is some
evidence from large scale evaluations of earlydcldevelopment programs in developing
countries that significant benefits to child deyetent are possible. Two such evaluations are
described in table 6 overleaf. For example, argnatied child health, nutrition and development
intervention for children aged birth to four yearghe Philippines showed benefits to children’s
mental and motor development, social and emotiskdls, and child nutritional status with
average effect sizes across all outcomes of 0.4BeDefits to children’s mental development
(including cognition and receptive and expressimeglage) averaged 1.02SD which is larger
than found in most efficacy trials. Other examptdslarge scale programs promoting child
development are included in the following sectidnhey included analyses on the differential
effectiveness of interventions, if they investightehat program characteristics affect the success

of interventions or if they included information oast effectiveness.
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Table 6: Examples of large scale programme evaluatns of stimulation interventions in developing coutties

D

o

Study Sample Intervention Short term effects
Philippines | 6693 childrenaged 0-| Comprehensive early child developmenthild Outcomes
4 yearson enrollment | program integrated using a multi-sectordQ:
Armecin et approach. Included focus on child heattgignificant benefits from intervention for cogngivskills (effect
al. 2006 4,140 from program nutrition and development. size=0.55), expressive language (effect size=1.@®pptive languag
areas (effect size=1.43), gross motor skills (effect s2&9), self-help skillg
2,359 from non- Services included centre based services (e(gffect size=0.33) and fine motor skills (effectest0.65).
program areas day care centers, preschools, health statipns)
and home-based services (e.g. family dd&rogram impacts increase with duration.
care programs, home visits). Benefits most pronounced for children below age fatutime of final
survey (age 2-3 at enrollment) and for children wvlaol been expose
to the program for > 17 months.
Behavior:
Significant benefits to social-emotional skill$féet size 0.55).
Nutrition:
Significant benefits from intervention for weighorf height (effect
size=0.23) and proportion wasted (effect size=0.01)
No significant benefits on proportion stunted aetjht for age
Significant differences favoring non-program areasre found for
proportion anemic and hemoglobin count.
Health:
No significant benefits on percentage with wormsliarrhea.
Bolivia 1198 children ageé- | PIDI program (Proyecto Integral deChild outcomes
72 monthsfrom poor, | Desarrollo Infantil). Measured gross and fine motor skills, languagetandskills, psycho-|
Behrman et urban areas. social skills.
al. 2003 Day care, nutrition and educational services

to children.

Child attend full time day care in groups
up to 15 children (staff:child ratio = 1:5)
70% of children’s nutritional needs a
supplied through the day care service.
Also involves health and nutrition monitorin

Positive effects are found for children who pap#ted for at least
ofmonths and the effects are stronger with longeatitur.

reestimated cost-benefit ratios to range from 1.3.%

g

/

and educational activity programming.
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9. Who Benefits Most From Early Interventions

Studies were also reviewed for evidence as to venetiarly stimulation interventions benefit
certain subgroups of children and/or families mttren others. A discussion of who benefits

most from stimulation interventions is discusselbive

Child 1Q

The evidence for whether child 1Q moderates thectfbf intervention is conflicting. In Brazil,

children with a mental development score of 100less on the Bayley Scales of Infant
Development benefited more than children with a taenlevelopment score above 100
(Eickmann et al. 2003). In Peru, it was reporteat thf the children participating in the Project
PRONEI (which involves educational day care inahgdnutrition for 3-5 year old children), the
children with lower developmental levels at preteshefited more (WHO, 1999) However, in
Turkey, children in the lowest quartile for 1Q onreliment did not benefit from early stimulation
in the form of an educational centre-based intetganor mother training (Kagitcibasi et al.
2009).

Child Gender

Benefits have been reported to be specific for baryd girls and it is often the gender most
disadvantaged in that population on the outcomguestion that benefit. For example, in the
evaluation of the Integrated Child Development 8er¢ICDS) in India (Chaturvedi et al. 1987),
it was found that the positive effect of the inemtion on school enrolment was for girls only as
most of the boys in the control group were enrolfedchool. Similarly, the ICDS was found to
benefit non-verbal reasoning in girls only (WHO99)

In Bogota, boys benefited more from early stimolaton a reading readiness test 32
years after the end of the intervention (Superlefl@90). In a study in Bangladesh a rather
puzzling result was found - boys in interventiolages performed better on a vocabulary test
than boys from control villages but girls performedrse (Aboud 2007). However, the study was
quasi-experimental rather than randomized and thvere no pretest scores so it is difficult to

interpret the results.
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Family Background

Myers (1992) reviewed the effect of early childhoeducation on schooling in developing
countries and reported that the greatest differeibetween children in intervention and control
group were found for the most disadvantaged. Famge, in a study in fourteen rural villages
in India, school dropout by grade 3 was much grdatechildren who had not participated in the
Integrated Child Development Services (ICDS) in ltheer and middle castes than for children
in the lower and middle castes who had attended@Bs. However, no difference was found

among children in the higher castes (Figure 3).

Figure 3. School drop out for children with and wihout experience in ICDS according to
caste

H ICDS Onon-ICDS
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higher caste middle caste lower caste

From Myers, 1992

In Myanmar the early childhood care and developrnpeogram involves a parenting component
for families of children aged from birth to five /s and a centre-based component for three to
five year old children. An evaluation of this pragr by Save the Children (2004) showed that

the program increased the chance of school enrotlfoe all children but that the gains were

greatest for children from the poorest quartiley(ire 4).
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Figure 4. School enrollment rates for children withand without early childhood education
experience in Myanmar by socio-economic status
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The benefit of stimulation to the most disadvantage analogous to findings from studies of
nutritional supplementation. For example, in a @oatlan study comparing the effect of a high
calorie and protein supplement to a low caloriepteipent, children from low SES families
benefited the most in terms of cognition at age ¥ears and on school achievement in
adolescence (Pollitt et al. 1993) (Figure 5).

Figure 5. Long term effect of high calorie and prog¢in supplement on vocabulary by SES in
Guatemala
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Pollitt et al 1993

For maternal outcomes a different result is oftmmfl. In Bangladesh, mothers with more assets
and with higher levels of education benefited nfooen an intervention involving weekly group
workshops in terms of the level of stimulation pded in the home (Aboud 2007). The

intervention was discussion based and did not wev@ significant amount of role-play and
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practice activities and hence it is perhaps ngirssing that more advantaged mothers were more
able to understand and apply the strategies trsmnddvantaged mothers. This finding that more
educated mothers benefit more from stimulationrugetions has however also been found in a
study with disabled children in Vietham (Shin et2009) and in a study describing the effect of

a nutrition education program in Peru (Robert e2@06). Educated mothers have been shown to
have better recall of intervention messages (Raktead. 2006) and have also been found to be
more compliant (De Souza et al. 2006).

Similarly, there is some evidence that childremaithers with higher 1Q benefit most
from nutritional supplementation during the firsiM years of life. For example, among stunted
children receiving supplementation in early childdp only those children of mothers with
higher 1Q showed benefit on tests of perceptualeméinction at age 7-8 years (Grantham-
McGregor et al, 1997). Similarly, in Bogota, amowrdildren with mothers with more
psychological resources, those receiving supplestient benefited more in tests of reading
readiness 3% years after the end of the intervepigoiod (Super et al. 1991).

Child Biomedical or Nutritional Status

All of the interventions with undernourished andridow birth weight children, the interventions
described with preterm infants (Bao et al. 1999) amfants discharged from a special care
neonatal nursery (Nair et al. 2009) and the intatiea with HIV infected children (Potterton et
al. 2010) showed benefits to child development dating that children with compromised
nutritional and/or biomedical status can benefiinfrappropriate early interventions. There is
some evidence that children who are biologicallingtable benefit more from early stimulation.
For example, in Vietnam, stunted children benefiteate on the Raven’s Progressive Matrices
IQ test from a two year intervention that involvsalengthening early childhood education in

their commune than their non-stunted counterpsvisténabe et al. 2005).

Maternal Psychosocial Function

There is limited evidence from developing countrees to whether maternal psychosocial
function moderates the effect of intervention. &amaica, there was no evidence that maternal
depressive symptoms affected the outcome of therviantion and children of mothers with
varying levels of depressive symptoms benefitethftbe intervention (Baker-Henningham et al.

2005). In South Africa, maternal depression at @ 42 months was not correlated with
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concurrent maternal sensitivity and responsiver@ssvith infant attachment at 18 months
(Cooper et al. 2009).

Summary of Who Benefits Most From Early Stimulaltimarventions

The evidence suggests that early childhood stinauainterventions generally benefit those
children who are most vulnerable. The review of-tuh early childhood interventions by Nores
& Barnett (2010) also concluded that there was sew@ence that more disadvantaged children
benefited more from the interventions (which inéddash transfer, nutritional, educational and
mixed interventions) than more advantaged childganticularly for schooling and nutritional
outcomes. This is also consistent with evidencenfrine US (Barnett & Belfield 2006).
However, contrary results are found for maternalcation and there is some evidence that
mothers with higher levels of education benefit eniom early stimulation interventions and
that they understand the material better, are rable to implement the strategies they learn and
are more compliant. Less educated mothers may nem@ intensive interventions and/or
interventions that involve more demonstration, pcacactivities and role-plays to ensure they

are able to translate the messages into concret@ac

10.Program Characteristics Affecting Success

The literature was also reviewed to identify praograharacteristics that impact on the

effectiveness of early stimulation interventionsobiiid and maternal outcomes.

10.1 Intensity

The intensity of the intervention has been foundeweral studies to affect the success of the
intervention. A study in Jamaica investigated tffeativeness of differing intensities of a home
visiting intervention (Powell & Grantham-McGregoB89). The intervention involved home
visits for 2 years by paraprofessionals in whicimeomade toys and books were brought to the
home and the caregivers shown age appropriateitagito do with their child. Children
receiving weekly visits were compared with thoseereing fortnightly and monthly visits and a
non-visited control group. The gains in child deyghent were found to increase with increased

frequency of visiting (Figure 6).

54



Figure 6. Effects of different visiting frequency @ child DQ in Jamaica
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Powell & Grantham-McGregor, 1989

In Bangladesh, a stimulation intervention for umaerished children that involved group
meetings and home visits led to no significant ffisieo motor development; however, benefits
were greater for children who received more vigitamadani et al. 2006).

A similar trend has been reported for maternal @uies — a home visiting intervention in
Jamaica over 1 year led to significant benefitentternal depressive symptoms. Mothers who
received forty or more visits during the year bé&edfmore than mothers receiving 25-39 visits;

no benefits were found for mother receiving lesstB5 visits (Baker-Henningham et al. 2005).

10.2 Quality

We would expect that the quality of the program ldobe an important factor influencing
outcomes and yet few projects have examined tBiseisThe majority of studies reviewed for
this report invested significant resources in stedfning and staff were provided with initial
training in the intervention, followed by ongoingpgrvision and monitoring. In addition, an
intervention manual was usually available which wdoented the intervention in detail. Under
these conditions, the majority of programs werentbtio be effective. When programs go to
scale, the degree of training, monitoring and suipem often decreases and maintaining fidelity
of implementation of the intervention becomes narallenging.

In Colombia, ‘Homes of Well-Being’ are supported which community mothers
(paraprofessionals) look after up to 15 childreada to 5 years. Children are fed, their growth is

monitored and educational activities are conductéowever, an evaluation of the program
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reported that in the majority of day care homesftioel was not prepared adequately, the houses
were often in poor condition and in over 25% of bleenes, the community mothers did not plan
any pedagogical activities (WHO, 1999). In a muliHate analysis examining the effect of
quality on children’s development no relationshipswfound between duration of time in the
program and the risk status of the children. Thews however a small, but significant
association (r = .17) between program quality amittovell-being in terms of nutrition, health
and psychosocial development. In addition, the @ribgn of children with a developmental
delay was lower in homes run by the more exper@gnm@mmunity mothers. These results
suggest that the quality of the program was mogomant in predicting child development than
the quantity of exposure the child received. Inimpt conditions, both quality and quantity are

likely to be related to child outcomes.

10.3 Timing

There is limited evidence from the literature ash® optimum time to begin an intervention for
young children and their families. Timing is usyadonfounded with duration. Ramey and
Ramey (1998) summarize evidence from the globdy emtucation literature and conclude that
programs which begin earliest and continue longestiuce the greatest effects although they
cite only child-focused, centre-based servicesufipert their view. In the Philippines (Armecin
et al. 2006), a large scale evaluation of the eaHydhood program showed that children
benefited more if they had been enrolled in theg@m at age two to three years compared to
children enrolled at a later age. Younger childigare also found to benefit more in an
evaluation of the Roving Caregivers’ home visitipgopgram in St. Lucia — the cognitive
development of children aged 6-18 months at progstant was enhanced by the program
whereas no benefits were found for the cognitiveetigoment of children aged 18-30 months at
program start (Caribbean Child Support Initiativ@8). Evidence for optimal timing for early
stimulation is also available from studies invotyiohildren in severely deprived environments
such as institutions and these studies find that the younger the child is when they are
removed from these environments into appropriastefocare, the better the outcome - with
partial evidence that children in the first two seaf life do better than children fostered later
(Nelson et al. 2007). There is also some evidehaefirst two years of life is most sensitive to
the effects of undernutrition (Grantham-McGregorB&ker-Henningham 2005). In a recent

review of early childhood interventions, which iaded cash transfer, nutritional, educational
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and mixed interventions, Nores & Barnett (2010)orégd that programs that target infants and
toddlers alone and pre-K children alone producegklabenefits than programs that targeted both
ages at the same time. This may reflect differemecdbe characteristics of the program rather
than the age of the children as interventions trafet a specific age range are likely to be more

focused than those that target children over amade range.

10.4 Duration

The duration of the intervention has also been shimwbe related to child outcomes. In the study
in Cali, Colombia, treatment involved from one twurf 9 month interventions of a combined
health, nutrition and stimulation intervention atlay care centre and one group which received
health and nutrition only, prior to one 9 month doned intervention. At age 7 years, the
combined intervention improved general cognitivaligbin proportion to the number of
treatment periods received (Figure 7). Childrerergng treatment also performed better than a
group of adequately nourished children from the saighborhoods but performed worse than
children from high SES backgrounds. At follow umeoand two years after the end of the
intervention, the 1Q of the children was also diecelated to the duration of intervention
(McKay et al. 1978). Height and weight gain wersoatlirectly related to the duration of the
intervention throughout the study period (Perezaistia & Pollitt 1995).

Figure 7. Dose —response effect on child cognitiai a combined health, nutrition and
stimulation intervention in Cali, Colombia
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Large scale evaluations have also shown the impoetaf sufficent duration. In the Phillipines,
children who had been exposed to the early childhmogram for more than seventeen months
benefited more in terms of IQ scores and in Bolipiasitive effects on child development of an
educational day care program for 6-72 month olttobin from poor urban areas were only found
for children who had participated for at least sewaonths and the effects were stronger with
longer duration (Behrman et al. 2003). The revidwman-US early childhood interventions by
Nores & Barnett (2010) also found partial evidetsuggest that interventions that lasted over

1 year produced greater benefits than interventastsng less than one year.

10.5 Personnel Delivering the Intervention

The majority of studies reviewed for this reportatved interventions that were conducted by
paraprofessionals (16/22 of the studies that redothe qualifications of the personel). It is
encouraging that interventions conducted by pafapsionals produced these widespread
benefits to children and mothers in developing toes as the cost of using professionals would
be prohibitive in many countries. This is contraoyresults from the US which indicate that
home-visiting interventions conducted by paraprsifesals are largely ineffective and that
professionals are required for optimal outcomesd$Q% Kitzman 1993). It should be noted
however, that training and supervision of stafikely to be key to successful interventions and
as mentioned previously, the majority of studiesdpalose attention to these aspects of the

intervention.

10.6 Mode of Delivery

Early stimulation interventions can be deliverembtiyh a variety of modalities including home-

visiting, group parent meetings, educational dase garovision, child development messages
integrated into routine health care visits andfwoigh media interventions. For this report, no
study was identified that investigated the effemtiess of different modes of delivery and the
majority of studies used a home-visiting approadtictv was supplemented with parent group
meetings in some studies. No peer reviewed jowrtalles describing the impact of educational
day care provision for children aged from birtithcee were identified although there are several
large scale programs that have used this appraagh PRONEI in Peru described in WHO,

1999). It is likely that the most effective ancpbegpriate delivery mode will vary across cultures

and across contexts. For example, group sessionsuintion centres with mothers of
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undernourished children was a feasible strategural Bangladesh (Hamadani et al. 2006), but
was not appropriate in urban Jamaica where commuiotence, inadequate transportation and
strict clinic dress codes were some of the factbed led to poor attendance (Baker 2003).
Similarly, improving the quality of day care may particularly important in areas where a high
proportion of children attend day care facilitieat lcentre-based services would be less
appropriate in populations where the majority ofityg children are cared for at home.

10.7 Focus of Intervention

Early stimulation interventions can be child-foadige.g. educational day care), parent-focused
(parent group meetings) or joint focused (interi@nintervenes directly with the child and the
parent). The majority of the interventions reviewied this report involved a home visiting
component (18/26 studies) and seven of those @ghttudies also conducted group parenting
sessions. In addition, two studies combined cepdied services with a parent training
component (Watanabe et al. 2005, Kagitcibasi @)1, 2009). In all of these studies there was
a joint focus on both the parent and the childhvatlucational activities involving home-made
toys and books for the child and parenting suppartthe mother. Hence the interventions
focussed not only on the young child’s developnimrtalso on the well-being of the mother and
the family. This joint focus is likely to be an impant factor in explaining the success of the
programmes. Evidence from studies in the US sugghat home visiting interventions are less
effective than centre based services for promatimtgd outcomes (Ramey & Ramey 1998) but
many of the US home-visiting programmes were mapalsent focused and did not have a strong

child-focused component.

10.8 Methods Used in Intervention

There is some evidence from the studies reviewatdbtive involvement of the mother in the
intervention leads to better outcomes. It is recemded that the intervention actively involves
the mother in conducting the stimulation activitieigh appropriate feedback and that the mother
iIs encouraged to continue the activities on a dhdgis. Interventions using discussion and
information sharing only have been shown to be lf$sctive (Aboud 2007) and hands-on
practical activities are recommended. In addititve, majority of the interventions used low cost

materials (for example, home-made toys, books aoturps and/or items in the home) to
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promote child play, rather than using store-boutggws and books which would be cost
prohibitive in most developing countries.

10.9 Summary of Programme Characteristics Affectingsuccess

The available evidence suggests that programsgtf guality programs delivered with higher
intensity and over a longer duration are most éffec There is limited evidence about the most
appropriate mode of delivery and this may vary s€roontext. Stimulation interventions have
been shown to be more effective if started at angeu age although there is no evidence as to
whether interventions starting at birth or in tiretffew months of life are more or less effective
than interventions that start in later infancy.ementions can be delivered effectively by
paraprofessionals with appropriate supervision tuwede is some suggestion that they are more
effective if they target both the mother and thddchActive involvement of the mother in the
intervention is important and information sharinglaliscussion based interventions are likely to
be ineffective, especially with mothers living irsadvantaged circumstances and mothers with

low levels of education.

11By What Mechanisms Do Early Stimulation Interventions Have Their
Effects

Few studies have examined the mechanism througbhwdtimulation interventions have their
effects. Several mechanisms are possible. Firstijyulation during the first three years of life
help to prevent changes to brain structure andohegical pathways associated with the stressful
influences faced by children living in disdavantdgercumstances (Shonkoff et al. 2009).
Secondly, early stimulation programmes have beeowshto benefit mothers’ parenting
behaviour, mother-child interaction and the levélstimulation provided in the home and
stimulation in the home has been shown to be aspewaident predictor of children’s mental
development in developing countries in severalisgi(Hamadani et al. 2010, Santos et al. 2008)
particulary for children who are more vulnerabledlmadvantaged (Barros et al. 2009, Grantham-
McGregor et al. 1998). One study, a home visitingenvention with term low birth weight
children in Jamaica, did demonstrate that the kisnéd child development were partially
mediated by the levels of stimulation in the horiiéalker et al. 2004). Early stimulation
programmes has also been shown to lead to betefitsaternal mental health which is a risk
factor for poor child development (Wachs et al. 20MHowever, two studies have examined
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whether changes in maternal depression were assdcwth change in child development
(Baker-Henningham et al. 2005) or child attachm@uoper et al. 2009) and in neither study
was the effect of intervention mediated by the otidn in maternal depressive symptoms. Early
stimulation may also benefit children by enhandimgjr ability to benefit from other educational
opportunities, for example, by boosting their sdlreadiness skills so that they are more able to
benefit from school.

12 The Cost of Early Childhood Education Programs

The cost of early childhood care and developmemgnams is obviously an important
consideration for resource poor countries. A castdfit analysis of the Perry Preschool Program
in the US estimated that for every dollar investedhe program, $12.90 have been saved in
terms of education, welfare and the criminal jiestsystem (Belfield et al. 2006). However,
Barnett (1997) points out that the costs of eaHydbood education programs in high income
countries are often 5-10 times the per capita gnasi®nal product of low income countries and
may be even more. In addition, the percentage itifrelm aged 0 to 6 years of age is much higher
in low income countries and hence Western model&©E will not be financially feasible.
Young (1995) gives some examples of costing da:I€DS in India is estimated to cost one
fifteenth of the minimum wage, the PRONEI programHeru costs one fourteenth of the
minimum wage while a program of parent educatiorChile costs one fifth of the minimum
wage per child. Behrman and colleagues (2003) astidinthe cost-benefit ratios to range from
1.7 to 3.7 for the PIDI program in Bolivia whichvimives day care, nutrition and educational
services to children aged 6-72 months in poor ramas.

The costs of early childhood stimulation intervens in low income countries have not been
systematically examined and the relative costs ifierént service options are unclear. The
coverage of such programs remains low and the ¢odbe borne by families high and hence
services are unlikely to be accessible to ‘at riskhilies. The challenge is to design services
which are of sufficient quality to make an impactiavhich are targeted to the children who need

them most.

13.Conclusions and Recommendations

The evidence cited in this report indicates thatyestimulation interventions are effective in

improving child and maternal outcomes and thesefitsrare likely to be sustained over the long
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term. Interventions should target younger and ntisadvantaged children and their families
and should involve active involvement of the cheldls caregivers. Interventions should also
promote the well-being of families as a whole, igatarly the mothers. Interventions of higher
quality, greater intensity and of longer duratioe kkely to be the most effective.

Further research is required to determine the @itiage for starting early childhood
interventions for maximum cost-effectiveness. Moesearch is also required to identify the
relative effectiveness of different modes of delwd-or example, group parenting sessions may
be a cost-effective method of service deliverythig approach has not been properly evaluated.
Programs also need to include measures of costasdhte cost-effectiveness and cost-benefit of
early stimulation interventions can be calculatétis is important for changing government
policy and for advocating for more funds to be cfedad into early childhood intervention
services. Identifying mechanisms for wider dissation of evidence based early childhood
stimulation interventions so that they are susthitlerough routine funding sources while
maintaining their effectiveness is also importamehsure broad and continued access to these
services. Finally more long-term follow up studedsearly childhood stimulation interventions
are required with a broad range of measures inofudhild schooling trajectories, academic
achievement and economic productivity in adulth@d participants’ behavioral outcomes,
mental health and life course. More evaluationghefeffects of interventions on mothers’ well-
being and life course would also be beneficial eo to delineate the scope of potential

outcomes from early childhood interventions.
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