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Background. Studies of children raised in institutions have shown that they are at sub-
stantial risk in various domains of functioning, but these studies have not examined the 
children’s developmental change at the very early period of institutionalization.

Objective. The main aim of this study was to examine the behavioral development 
of institutionalized infants between three and nine months of life as a function of their 
birth circumstances and the nature of their institutional care.

Design. General behavioral development was studied in 58 (34 males) infants from 
two St. Petersburg (Russian Federation) institutions (Baby Homes, BH). The infants were 
divided into four groups according to 1) their gestational age—full-term children (FCh) 
of 37-41 weeks gestational age, or preterm children (PCh) of 30-36 weeks gestational age; 
and 2) the type of institutional care environment—either the typical socio-emotionally 
depriving, non-intervention Baby Home (NoI BH), or an institution that had undergone 
a program of training plus structural changes intervention (T+SC BH). All the children 
were assessed at approximately three and nine months of age with the Battelle Develop-
ment Inventory (BDI; LINK Associates, 1988). 

Results. Both the FCh and PCh children from the NoI BH displayed significant 
declines in their BDI Total scores between three and nine months, whereas only the FCh 
children in T+SC BH improved over this period of time. In general, the FCh group had 
higher mean BDI Total developmental quotients (DQs) than the PCh group, and chil-
dren from the T+SCh BH displayed higher scores than children from the NoI institution. 
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Conclusion. Thus, the current study showed that the impact of spending their early 
months in an institution on infants’ development depends on the gestational age of chil-
dren and the type of institutional care environment.
Keywords: institutions, full-term (FCh) and preterm (PCh) infants, time, intervention, 
development

Introduction
The literature on the developmental and behavioral functioning of children raised 
in institutions has shown that these children are at substantial risk in various do-
mains of functioning, including their physical1, general behavioral (Bakermans-
Kranenburg et al., 2012; The St. Petersburg-USA Orphanage Research Team, 2008), 
cognitive2, and neurophysiological3 development. In terms of socio-emotional de-
velopment, the predominant attachment classification among these infants is dis-
organized, because they have extremely limited opportunities for developing selec-
tive attachments with people.4

The research has suggested that the adverse developmental and behavioral 
functioning of institutionalized children depends on pre-institutional risk factors 
(The St. Petersburg-USA Orphanage Research Team, 2005; Van IJzendoorn et al., 
2011), the quality of care in the institution5, and the length of time the children 
spent in the institutional environment (Julian, 2013; Rutter et al., 2007). Studies 
have examined the role of the timing of institutionalization in studies of children 
transferred from institutions to adoptive families, and have shown associations be-
tween the time spent in the institution (age at adoption), and the subsequent de-
velopmental and behavioral functioning of post-institutional children (Kreppner 
et al., 2007; Merz & McCall, 2010; Muhamedrahimov et al., 2014). Problems are 
more likely to occur among children from more severely depriving institutions, 
and those children with a substantial history of institutional care (between 6 and 
24 months depending on institutional conditions) and placement into post-insti-
tutional families at older ages (Hawk & McCall, 2011; Julian, 2013). In general, the 
results suggest that across most domains of development, institutional care which 
is limited to the first four to six months of life is not associated with a significantly 
increased risk for long-term adverse effects relative to non-institutionalized chil-
dren (Zeanah et al., 2011). 

Although these studies show that the exposure to institutional environments 
can increase the risk of later adverse developmental outcomes, they do not examine 
1 Van Ijzendoorn, Bakermans-Kranenburg, & Juffer, 2007; Warner, McCall, Groark, Kim, Mu-

hamedrahimov, Palmov, & Nikiforova, 2017.
2 Nelson, Zeanah, Fox, Marshall, Smyke, & Guthrie, 2007; Van IJzendoorn et al., 2011; Güler, Hos-

tinar, Frenn, Nelson, Gunnar, & Thomas, 2012; Lomann, Jonson, Westerlund, Pollack, Nelson, 
& Gunnar, 2013; Vasilyeva, Korshina, Kurohtina, Vershinina, Kornilov, Muhamedrahimov, & 
Grigorenko, 2017.

3 Marshall, Fox, & the BEIP Core Group, 2004; McLaughlin, Sheridan, & Lambert, 2014; Bick & 
Nelson, 2016.

4 Bakermans-Kranenburg et al., 2012; The St. Petersburg-USA Orphanage Research Team, 2008; 
Zeanah, Smyke, Koga, Carlson, & the BEIP Core Group, 2005.

5 Gunnar, 2001; Merz & McCall, 2010; Muhamedrahimov, Arintcina, Solodunova, Anikina, Vasi-
lyeva, Chernego, Tsvetkova, & Grigorenko, 2016; Chernego, Vasilyeva, Solodunova, Nikiforova, 
Palmov, McCall, Groark, & Muhamedrahimov, 2017.
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the early developmental pattern of delay in relation to the length of time in the in-
stitution, especially for those who were institutionalized in the first months of life. 
There has been no information on the behavioral development of the first year of 
life infants within the institutional period depending on their risk group (biological 
or no biological risk) and the type of caregiving environment in the institutions. 

Length of Time in Institution 
Since many factors might confound the development of institutionalized children 
(for example, age at intake, age at assessment, disability status, etc.), an analysis 
of the developmental and behavioral functioning of institutionally-raised children 
as a function of the time they spent in an institution would ideally be based on 
longitudinal assessments of the same group of children over their institutional resi-
dency; however, such assessments are rare. Instead, most studies compare the de-
velopment of institutionalized with non-institutionalized children.

The early studies of the developmental consequences of institutional care on 
infants in their first year showed that demonstrable impairment was not observed 
in children under three months, but severe disturbances could be observed in those 
who had been institutionalized for more than eight months during their first year 
(Durfee & Wolf, 1933). It was found that, in contrast to children institutionalized 
at two or three years of age, who could be remediated to some extent, those institu-
tionalized during their first year seemed unable to be remediated (Lowrey, 1940). 
The first longitudinal study of early institutionalized children found that at the end 
of the first year, children from a “foundling home” showed manifestations of nega-
tive environmental influences for development, namely, severe developmental re-
tardation and deviant behavior patterns (Spitz, 1945), as compared to peers from 
parental home environments, and from a nursery for children of socially malad-
justment and delinquent mothers.

The results of subsequent studies have both supported and contradicted these 
early data. For example, a study of infants in a Romanian orphanage showed that at 
an average of 6.5 months of age (with an average of 4.7 months of residence in the 
orphanage), children were already about three or four months behind the Denver 
II norms on all developmental variables (Sparling, Dragomir, Ramey, & Florescu, 
2005). After an additional 12 months’ exposure to the institutional environment, 
the development of children had dropped to about seven months behind the Den-
ver II norms, while the development of the experimental group exposed to an edu-
cational intervention program was still between three and four months behind.

In a study of orphaned Romanian children between the ages of 23 and 50 months, 
all children exhibited deficits in cognitive and social functioning. The majority were 
severely delayed, but their deficits were not related to age at entrance, or the length of 
time in the orphanage (Kaler & Freeman, 1994).  A group of children 12-31 months 
of age raised in Romanian institutions exhibited serious disturbances of attachment, 
but there was no relationship between the length of institutionalization and their ex-
hibiting signs of either emotionally withdrawn/inhibited or indiscriminately social/
disinhibited reactive attachment disorder (Zeanah et al., 2005). Thus, results of these 
subsequent studies are contradictory: some of them confirm that longer exposure to 
institutional environment leads to greater deficiencies, and others do not. 
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Length of Exposure to Interventions in Institutions
Studies have shown that interventions in institutions aimed at improving the qual-
ity of the institutional environment and care, have positive effects on different 
domains of children’s behavioral functioning1. It was found that the first positive 
changes in the behavior of institutionalized children can be observed after three 
months of exposure to an intervention program (Groark, Muhamedrahimov, Pal-
mov, Nikiforova, & McCall, 2005). Institutionalized children tended to improve 
developmentally and behaviorally on standardized infant tests after four to nine 
months of exposure to the training and structural changes intervention program, 
and continued to improve on many measures of physical growth, behavioral devel-
opment, and social and emotional behavior after 9+ months of intervention (The 
St. Petersburg-USA Orphanage Research Team, 2008). These results were based on 
the analysis of children representing a wide age range. Additional study is needed 
to understand the effect of time in typical and post-interventional institutions on 
the development of children during their first months of life.

It is notable that developmental and behavioral improvements after four to nine 
months of exposure to the institutional intervention program have been observed 
for children with disabilities, as well as for infants and young children with typical 
development. To the best of our knowledge, the above mentiones study is the only 
one on the effect of the length of exposure to institutional interventions on the de-
velopment of children with disabilities. 

Thus, the literature suggests that there are inconsistent results on the associa-
tion between the length of institutionalization and the development of resident 
children. Some studies have shown associations between the time spent in the in-
stitutional environment and developmental and behavioral functioning of children 
in institutions, whereas some have not shown such associations. The differences 
in findings may be because of differences in the institutional environments, ages 
at assessments, pre-institutional life experiences, and areas of child development 
(Hawk & McCall, 2011; Julian, 2013; Chernego & Muhamedrahimov, 2014). Our 
study attempts to resolve the discrepancy between studies finding no effect of time 
spent in institutions, and those studies finding an effect of time spent in institu-
tions. It is aimed at examining the association between time spent in typical social-
emotionally depriving Russian institutions, and the development of infants during 
the first year of life, including those with at biological risk of developmental delay. 

Current Study
The main aim of our study was to examine the general behavioral development 
of infants living in institutions located in the Russian Federation between three 
and nine months of life, as a function of their birth circumstances and the na-
ture of the care provided in the institution. We examined behavioral development 
longitudinally in three- to nine-months-old full- and preterm infants from two 
St. Petersburg institutions serving children from birth to four years of age (called 
Baby Homes) which had different caregiving environments: one typical of tradi-

1 Bakermans-Kranenburg, van IJendoorn, & Juffer, 2008; Berument, 2013; McCall, Groark, Fish, 
Harkins, Serrano, & Gordon, 2010; The St. Petersburg-USA Orphanage Research Team, 2008.
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tional Russian BHs (i.e., typical non-intervention Baby Home=NoI BH), and one 
in which a training and structural changes (T+SC BH) program of intervention 
was implemented (The St. Petersburg-USA Orphanage Research Team, 2005, 2008; 
Solodunova, Palmov, & Muhamedrahimov, 2017).

Our research interest in the group of preterm infants (30 to 36 weeks of ges-
tation) was informed by several factors. First, according to WHO data, the pre-
term birth rate is dramatically and consistently rising (World Health Organization, 
2015) with the moderate and late gestational age groups accounting for most of this 
increase (Talge, Holzman, Van Egeren, Symonds, Scheid, Senagore, & Sikorskii, 
2012). Nearly one-third of children from St. Petersburg orphanages included in 
this study are preterm, with most being moderate and late preterm without medical 
complications. Second, despite being born toward the end of the preterm period 
and considered low-risk infants, this group of moderate and late preterm children 
is characterized by neurobehavioral immaturity and continues to be vulnerable to 
postnatal environmental conditions (Kinney, 2006; Nepomnyaschy et al., 2012). 
Third, it is well established that family-based early intervention programs have a 
strong positive effect on premature infants’ development1, but there is a lack of in-
formation on the effect of a family-like environment in an institutional setting on a 
preterm infant’s development. 

We focused on the general behavioral development of BH infants and posed 
several questions. First, we examined whether the development of the infants de-
clined between three and nine months of life in the typical NoI BH. We expected 
that several months of institutionalization in the traditional NoI BH would have 
deleterious effects on infants’ development during the first months of life. Second, 
we examined whether infants in the T+SC BH would improve, rather than decline, 
in terms of behavioral development over time. Third, since both NoI and T+SC 
BHs included both pre- and full-term infants, we tested possible differences in 
the association between children’s general behavioral development across age as a 
function of gestational age. Since there were large differences between typically de-
veloping children and those with disabilities in T+SC BH (The St. Petersburg-USA 
Orphanage Research Team, 2008), and the amount of improvement was greater for 
typically developing children, we expected that T+SC intervention would have a 
different effect on pre- vs full-term infants.

Method
This study used data from an intervention conducted in St. Petersburg, Russian 
Federation (The St. Petersburg-USA Orphanage Research Team, 2008), the report 
of which provides extensive methodological details that will not be repeated here.

Participants
Our analyses were based on the St. Petersburg BH intervention project database. 
For the purposes of the current study, those children who met the following cri-
teria were selected: the availability of BH records on their birth information, in-
1 Landry, Smith, & Swank, 2006; Verkerk et al., 2012; Shapiro-Mendoza, Kotelchuck, Barfield, Da-

vin, Diop, Silver, & Manning, 2013; Myers, Grieve, Stark, Isler, Hofer, Yang, Ludwig, & Welch, 
2015.
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cluding gestational age; no pathological symptoms of the central nervous system; 
no severe hereditary and somatic diseases; and complete assessments at three 
and nine months of age. The total group of 58 children included full-term chil-
dren (FCh, N=36) with gestational ages of 37-41 weeks, and preterm children with 
gestational ages of 30-36 weeks (PCh, N=22). The birth information, including 
gestational age, was obtained from BH records. According to the type of BH in-
tervention (NoI, T+SC) and their gestational age (pre-term and full-term), the 
children were divided into four groups: 1) full-term children from BH with no 
intervention program (FCh NoI, N=21); 2) preterm children from BH with no 

Table 1
Sample Characteristics

Measure

Groups
NoI (N=33, 22 males) T+SC (N=25, 12 males)

PCh NoI 
(N=12; 8 males)

FCh NoI 
(N=21; 14 males)

PCh T+SC
(N=10; 6 males)

FCh T+SC
(N=15; 6 males)

Gestational age, weeks
FPCh-FCh (1, 54) = 185.2, 
p < .001

37.5 (2.6) 37.6 (2.9)
F (1, 54) = 0.1, n.s

34.7 (1.7)
(30–36)

39.1 (1.2)
(37–40)

34.4 (1.5)
(31–36)

39.7 (0.9)
(38–41)

F (1, 54) = 88.8, p < .001 F (1, 54) = 96.7, p < .001

Birth weight, grams
FPCh-FCh (1, 54) = 76.9,  
p < .001

2746 (543) 2830 (737)
F (1, 54) = 0.5, n.s

2215 (254)
(1680–2590)

3049 (413)
(2240–3770)

2141 (429)
(1460–2850)

3289 (498)
(2601–4100)

F (1, 54) = 31.0, p < .001 F (1, 54) = 46.1, p < .001

Age at entering in 
institution, days 
FPCh-FCh (1, 54) = 9.7, 
p < .05

33 (15) 35 (16)
F (1, 54) = 0.1, n.s

40 (11)
(24–59)

29 (16)
(5–72)

43 (15)
(16–66)

29 (15)
(7–57)

F (1, 54) = 4.7, p < .05 F (1, 54) = 5.1, p < .05

Time in BH by  
assessment at the age 
of 3 months, days
FPCh-FCh (1, 54) = 13.7, 
p < .001

72 (17) 59 (16)
F (1, 54) = 7.3, p < .05

58 (13)
(37–84)

81 (14)
(42–95)

55 (15)
(26–78)

62 (17)
(29–89)

F (1, 54) = 17.8, p < .001 F (1, 54) = 1.4, n.s

Time in BH by assess-
ment at the age of 9 
months, days
FPCh-FCh (1, 54) = 39.0, 
p < .05

256 (22) 240 (16)
F (1, 54) = 10.8, p < .001

234 (13)
(212–252)

268 (15)
(224–283)

231 (12)
(215–254)

246 (16)
(223–272)

F (1, 54) = 43.1, p < .001 F (1, 54) = 6.4, p < .05
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intervention (PCh NoI, N=12); 3) full-term children from BH after intervention 
program with family-like environment (FCh T+SC, N=15); and 4) preterm chil-
dren from BH after intervention program with a family-like environment (PCh 
T+SC, N=10).

Table 1 presents the study sample’s characteristics (means, standard deviations, 
and range). The characteristics of the preterm and full-term children were signifi-
cantly different based on Pre- or Full-Term x Intervention Condition (NoI, T+SC) 
analyses of variance. There were no differences in the proportion of boys and girls 
within each group, so gender was ignored in the analyses. The age at which preterm 
children entered an institution was significantly older than for full-term children 
from both institutions, because usually preterm children spend more time in the 
hospital before entering an institution. There were no effects of Intervention Con-
ditions (NoI and T+SC) on gestational age, birth weight, and age at the time of 
entering in the BH, but a significant effect for time in the BH by the time of assess-
ment at the age of three, as well as nine months (see Table 1).

Procedure
Intervention. The two Baby Homes that participated in the current study (NoI and 
T+SC) belong to the health care system, and are considered to achieve acceptable 
standards for meeting children’s basic medical and nutritional needs. Both par-
ticipated in a large study conducted in St. Petersburg, Russian Federation (The St. 
Petersburg-USA Orphanage Research Team, 2008). The typical NoI BH is charac-
terized by socio-emotional deficiencies, and business-like and perfunctory routine 
caretaking activities (Muhamedrahimov, 2000; The St. Petersburg-USA Orphan-
age Research Team, 2005). By contrast, the T+SC BH was involved in programs 
for training and structural changes interventions in which caregivers were trained 
to engage in sensitive and responsive interactions with the children. In addition, 
structural changes were implemented to reduce the number of different caregiv-
ers the children experienced, and to increase caregiver stability. They included a 
reduction in group size, the assignment of permanent primary caregivers to each 
group, integration of children by age and by disability status, and no transitions of 
children to new wards. 

Assessment and procedure. The Battelle Development Inventory (BDI; (LINK 
Associates, 1988) was used to assess the children’s developmental skills. The BDI 
includes a Total Score based on subscales for Personal-Social, Motor, Adaptive, 
Communication, and Cognition. Raw scores were converted to developmental 
quotients (DQs) based on a U.S. standardization study (LINK Associates, 1988). 
The BDI was administered in a special quiet room in each BH by independent 
assessors with psychological training, to individual children accompanied by the 
caregiver who knew the child best, or had the best relationship with the child (see 
The St. Petersburg-USA Orphanage Research Team, 2008). In the larger project, 
children were assessed periodically at different ages; the current study includes 
all those children who had BDI assessments at approximately three months 
(3.1±0.3, from 2.7 to 4.0 months) and nine months of age (9.2±0.2, from 8.5 to 
9.5 months). The chronological age, not age from conception, was used for all 
children. 
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Results
Table 2 presents the means, standard deviations, and statistical results for the BDI 
Total DQs as a function of age, gestational age, and types of institutional care. Re-
peated analyses of variance were conducted on the BDI Total Scores in relation to 
Age (3 months, 9 months) x Gestational Age (preterm, full-term) x Type of In-
stitutional Care (NoI, T+SC). Simple effects tests were then conducted to test the 
difference between the assessments at the two ages within each group of children. 
The BDI means are graphed in Figure 1 for each group (PCh NoI; FCh NoI; PCh 
T+SC; and FCh T+SC). 

Table 2
Mean (Standard Deviations) BDI Total DQs and Comparisons 

Time 1 Time 2

NoI 86.3 (8.5) 72.7 (9.3)
F(1, 54) = 34.8, p < .001, η2 = .39

PCh NoI 81.9 (7.4) 69.8 (7.2)
F(1, 54) = 11,30, p = .001, η2 = .17

FCh NoI 88.8 (8.1) 74.2 (10.1)
F(1, 54) = 28.39, p < .001, η2 = .34

T+SC 84.0 (11.1) 91.0 (12.1)
F(1, 54) =5.9 , p = .018, η2 = .10

PCh T+SC 81.7 (11.3) 84.4 (14.0)
F (1, 54) = 0.47, n.s.

FCh T+SC 85.6 (11.0) 95.3 (8.7)
F(1, 54) = 9.17, p = .004, η2 = .15

The main results of interest were a significant age effect: F(1, 54) = 4.32, p = .042, 
η2 = .07, and an Age x Type of Institutional Care interaction, F(1,  54) = 32.95, 
p<.001, η2 = .38. There were no significant interaction effects for Age x Gestational 
Age, F(1, 54) = .47, n.s., and Age x Type of Institutional Care x Gestational Age, 
F(1, 54) = 1.93, n.s., which indicated that the Age x Type of Institutional Care devel-
opmental changes were not significantly different for children in each gestational 
age group. Thus, there was a significant decline of the BDI Total DQs from three to 
nine months for children from the NoI BH, but a significant improvement in BDI 
Total DQs for children from the T+SC BH. Although the three-way interaction was 
not significant, Table 2 and Figure 1 suggest that the improvement among T+SC 
children was significant for FCh, but not for PCh group.

There were two additional main effects: One was for Gestational Age: 
F(1, 54) = 10.2, p = 0.002, η2 = 0.16, in which the FCh had higher means than the 
PCh group. The other was for the type of Institutional Intervention: F(1, 54) = 15.6, 
p < 0.001, η2 = 0.22, in which children from T+SC BH displayed higher scores than 
children from NoI BH. The interaction between these factors was not significant 
F(1, 54)<1, n.s., indicating that the preterm/full-term differences were not different 
within each institution. 
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Figure 1. Longitudinal Battelle Developmental Inventory (BDI) developmental quotients 
(Total Score DQS) for two interventional conditions (NoI, T+SC) and gestational sta-
tus (PCh, FCh) as a function of time; asterisks (*=p<.05, **=p<.001) indicate significant 
change in BDI Total Score DQs during that assessment interval.

Discussion
The current study focused on a subsample of infants three to nine months of age 
from two St. Petersburg (Russian Federation) Baby Homes serving children from 
birth to four years of age. The infants were adequately cared for medically and 
with respect to nutrition, but deficient in caregiver-child interactions (The St. Pe-
tersburg-USA Orphanage Research Team, 2008). One BH received training and 
structural changes designed to improve the quality of caregiver-child interactions 
(T+SC), and the other received no such intervention (NoI). The main aim of the 
study was to examine the general behavioral development of institutionalized in-
fants between three and nine months of age, as a function of the type of Institution-
al Intervention (T+SC or NoI) and the children’s Gestational Age (born preterm at 
30-36 weeks or full-term at 37-41 weeks). The primary questions were whether the 
intervention caused a change in the child’s developmental change between three 
and nine months of age, and whether that change was the same for preterm and 
full-term infants.

Children in the traditional NoI BH displayed significant declines in BDI Total 
DQs during the six months between three and nine months of age. These results 
are consistent with previous study results which showed developmental deficits in 
institutionalized children within the first year of life, ranging from an average of 
4.7 months (from the very early study of infants in orphanages; Durfee & Wolf, 
1933) to eight months (from the study of children in the Romanian orphanage; 
Sparling et al., 2005) in the orphanage. A meta-analysis has shown that institution-
alized infants in the first year of life score below infants raised by their parents (Van 
IJzendorn, Luijk, Juffer, 2008), and that can be associated with their birth circum-
stances and their level of development when they entered the institution (The St. 
Petersburg-USA Orphanage Research Team, 2005). Additionally, the current study 
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shows that the developmental decline in infants in the first year of life depends 
on the institutional environment: The exposure to the socio-emotional depriving 
conditions of a Russian Baby Home can lead to intra-individual developmental 
decline in infants aged three to nine months, and these declines are shown by both 
full-term and preterm infants.

Children in the Baby Homes with T+SC programs showed a significant im-
provement in Total DQs between the ages of three and nine months. These results 
reveal that, in contrast to the negative effect on children’s development of the typical 
traditional social-emotionally depriving institution, exposure to the caregiving en-
vironment not only prevents the decline, but promotes the infants’ development in 
the first year of life. Generally, infants observed at three and nine months of age from 
the T+SCh BH conditions displayed higher developmental scores than their peers 
from the NoI BH, and these results suggest that the improvement observed in the 
larger study for children of a broader age range (The St. Petersburg-USA Orphanage 
Research Team, 2008) also applies to infants in their first year of life. Thus, a rela-
tively short period of seven to nine months exposure to the socially-emotionally de-
priving institutional environment leads to infants’ developmental decline, while the 
same length of exposure to a T+SC caregiving environment leads to improvements.

In general, the group of preterm children had lower mean BDI Total DQs than 
the full-term children. These findings are consistent with the recent studies that 
have shown the persistence through infancy of developmental delays and nega-
tive neurodevelopmental outcomes among preterm children (Eickmann, Malkes, 
& Lima, 2012; Vohr, 2013; Platt, 2014; Natarajan, & Shankaran, 2016). This might 
be explained by the fact that preterm birth dramatically interrupts the development 
of the brain during the third trimester of pregnancy (Kinney, 2006; McGowan et 
al., 2011; Duerden, Taylor, & Miller, 2013).

The significant developmental improvement of the infants receiving the T+SC 
intervention between the ages of three and nine months was somewhat stronger 
for full-term than for preterm infants. Previous studies of children in T+SC BH 
demonstrated developmental differences between children with disabilities and 
typically developing children, and that while those with disabilities gained, the im-
provement was not as much as for typically developing children (The St. Peters-
burg-USA Orphanage Research Team, 2008). The results of the current study are 
quite consistent with this finding, and confirm that this trend is true for preterm 
children without certain obvious disabilities. 

There are several possible reasons for this difference. First, the greater variability 
of individual developmental trajectories of preterm infants could mask or postpone 
the positive effects of the intervention programs (Engle, Tomashek, & Wallman, 
2007; Guillois et al., 2012; McGowan et al., 2011). Furthermore, immature organ-
isms could require longer exposure to the family-like environment, because more 
prolonged experience with stable and nurturing caregiving is needed for positive 
developmental outcomes. This is consistent with research showing improvements 
in the general behavioral functioning of preterm children after nine or 12 months 
of an intervention program1.

1 Als, Duffy, & McAnulty, 2004; Lassi, Middleton, Crowther, & Bhutta, 2015; Spittle, Orton, 
 Anderson, Boyd, & Doyle, 2015; Schmitt, Arnold, Druschke, Swart, Grählert, Maywald …, & 
Rüdiger, 2016.
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Second, it is well established that the heightened vulnerability of immature or-
ganisms to environmental conditions requires implementation of individualized 
developmental care programs, in which early social-emotional caregiving inter-
actions are combined with structured and highly differentiated inputs (Aucott, 
Donohue, Atkins, & Allen, 2002; Phillips, 2013). We assume that an additional 
early intervention program is necessary in the institutional settings to meet the 
individual developmental needs of pre-term children as well as those from other 
biological risk groups. 

Practical Implications
The results of this study have practical implications. First, the research findings 
highlight a crucial need of children left without parental care in a family environ-
ment. Although the Russian government has emphasized family care alternatives 
for institutionalized children, it will take time to implement these procedures, and 
many children, especially those with disabilities, will be institutionalized for many 
years before these provisions are carried out.

The special resolution of the Russian government (issued 24/05/2014) does 
stipulate the creation of institutions with family-like environments, the elimina-
tion of periodic transitions of children to new wards, and the establishment of 
primary caregivers (The Resolution of the Government of the Russian Federation 
No. 481, 2014). However, that resolution does not provide for caregiver training 
that is focused on child development and warm, sensitive, responsive caregiver-
child interaction. Our research has shown persuasively that only comprehensive 
intervention, consisting of both structural changes and training of caregivers, can 
produce significant results, and that such intervention has positive developmental 
effects for both children with disabilities and those with typical development (The 
St. Petersburg-USA Orphanage Research Team, 2008). 

Second, our research indicated that even children who are preterm without 
certain obvious disabilities are at higher risk for delayed development, at least in 
their first nine months. Perhaps an additional early intervention program should 
be created for them. Such a program should take into consideration the specific 
needs of individual children, and be an essential supplement to the general pro-
gram directed to fulfilling children’s needs in a sensitive, responsive, and stable 
caregiving environment. 

Conclusion
The current study showed that both full-term and preterm children from the typical 
socio-emotionally depriving, non-intervention institution (Baby Home) showed 
significant developmental declines between three and nine months of age, as meas-
ured in Battelle Development Inventory Total scores, whereas full-term children in 
a Baby Home where staff had undergone a training plus structural changes inter-
vention program, improved over this period of time. In general, the group of full-
term children had higher mean BDI Total DQs than the preterm group, and chil-
dren from the Baby Home with the intervention program displayed higher scores 
than children from the non-intervention one. Thus, the current study showed that 
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the effect of spending early months of life in an institution on the general behavio-
ral development of infants, depends both on the type of institutional care environ-
ment as well as the gestational age of the children. 

Limitations
This study had a number of limitations. First, the sample size of children observed 
at three and nine months of age was small. This was due to the fact that children 
housed in orphanages in their first months of life are mostly those who have patho-
logical symptoms of the central nervous system and severe hereditary and somatic 
diseases; accordingly, the number of healthy children is somewhat small. Another 
factor was that healthy children of this age are the most attractive for adoption, and 
therefore often do not stay in the institution long enough to provide full longitu-
dinal data.

Second, the intervention consisted of general training of caregivers on provid-
ing sensitive and responsive interactions, not on specific actions and techniques. 
This approach has the benefit of encouraging caregivers to adjust their behavior to 
fit children of different ages, but the disadvantage of not providing more specific 
intervention programs and techniques to match individual children’s unique status, 
especially those with disabilities.

Third, it is possible that the general developmental change during the seven to 
nine months of institutionalization in the group of preterm children may not be 
the same or similar as that of children from other biological risk groups. However, 
the research data from a large intervention project showed a positive effect of the 
intervention on a wide group of children with disabilities, and the negative influ-
ence of a traditional orphanage environment on the development of children (The 
St. Petersburg-USA Orphanage Research Team, 2008). 
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