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ABSTRACT: This article describes the nutritional and developmental status of young children living in Baby Houses (orphanages for children ages
0–3 years) in Kazakhstan. In 2009/2010, 308 children under age 3 years living in 10 Baby Houses were measured for height/length and weight. The
Bayley Scales of Infant Development (N. Bayley, 2006) were used to assess mental and motor development. Blood was collected on a subsample
to assess key nutritional factors. The World Health Organization growth charts were used to calculate Z-scores. Cut points for wasting (moderate to
severe low weight for length/height growth), underweight (low weight for age), stunting (low length/height for age), development, and biomarkers used
established guidelines. Most (n = 286) children had complete data on z-scores. Of these, 22.1% were experiencing wasting, 31.5% were underweight,
and 36.7% had stunting. The nutritional status of the children, based on blood biomarkers, revealed that 37.1% of the children were anemic, 21.4% had
low albumin, 38.1% had low vitamin D, 5.5% were iodine-deficient, and 2% had low serum zinc. One half had mild to significant mental and motor
delays. Children living at these Baby Houses in Kazakhstan have substantial nutritional deficits and developmental delays. Focused attention is needed
to provide a nutritionally enhanced diet and improved developmental opportunities to improve the long-term outcomes for these children.

RESUMEN: Propósito: Describir las condiciones de nutrición y desarrollo de niños pequeños que viven en casas para bebés (orfanatos para niños de
hasta tres años de edad) en Kazakhstan.
Métodos: En 2009/2010, 308 niños menores de 3 años que vivı́an en 10 casas para bebés fueron sujetos de medidas de tamaño/altura y peso. Se usaron
las Escalas Bailey del Desarrollo del Infante para medir el desarrollo motor y mental. Se obtuvo sangre en una sub-muestra para evaluar factores
nutricionales claves. Se usaron los cuadros de crecimiento de la Organización Mundial de Salud para calcular los puntajes-z. Los puntajes de separación
de debilitamiento (bajo peso en comparación con el crecimiento de altura/tamaño), por debajo del peso (bajo peso para la edad), crecimiento atrofiado
(baja altura/tamaño para la edad), el desarrollo y bio-marcadores usaron los parámetros guı́as establecidos.
Resultados: La mayorı́a (n = 286) de los niños tenı́a información completa sobre los puntajes-z. De estos, el 22.1% experimentaba debilitamiento,
31.5% estaba bajo peso, y el 36.7% mostraba atrofia en el crecimiento. La condición nutricional de los niños, basada en los bio-marcadores de sangre,
reveló que el 37.1% de los niños estaba en condiciones anémicas, el 21.4% tenı́a baja albúmina, el 38% tenı́a baja la vitamina D, el 5.5% era deficiente
en yodo, y el 2% tenı́a bajo el suero de zinc. La mitad presentaba entre leve y significativos retrasos mentales y motores.
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Conclusiones: Los niños que viven en estas casas para bebés en Kazakhstan tienen sustanciales déficits de nutrición y retrasos en el desarrollo. Se
requiere un enfoque de atención en ellos para proveer una dieta nutricionalmente aumentada y mejores oportunidades de desarrollo con el fin de mejorar
los resultados a largo plazo para estos niños.

RÉSUMÉ: But: Décrire le statut en matière de nutrtition et de développement de jeunes enfants vivant dans des maisons pour bébés (orphelinats pour
enfants âgés de 0 à 3 ans) au Kazakhstan.
Méthoses: En 2009/2010, 308 enfants de moins de trois ans vivant dans 10 maisons pour bébés ont été mesurés pour leur taille, longueur, et leur
poids. Les Echelles Bailey de Développement ont été utilisées afin d’évaluer le développement mental et moteur. Des prises de sang ont été faites sur
un sousgroupe afin d’évaluer les facteurs nutritionnels clés. Des courbes de croissance de l’Organisation Mondiale de la Santé ont été utilisées pour
calculer les scores z. Les valeurs seuils pour la cachexie (faible poids pour la croissances en longueur / taille), l’insuffisance pondérale (faible poids pour
l’âge), l’arrêt de croissance (longueur et tailleinsuffisantes pour l’âge), le développement et les biomarqueurs utilisés ont établis les lignes directrices.
Résultats: la plupart (n = 286) des enfants avaient des données complètes pour les scores z. De ceux-ci, 22,1 ont fait preuve de cachexie, 31,5%
d’insuffisance pondérale et 36,7% d’arrêt de croissance. Le statut nutritionnel des enfants, basé sur les biomarqueurs dans le sang, ont révélé que 37,1%
des enfants étaient anémiques, 21,4% manquaient d’albumine, 38% manquaient de vitamine D, 5,5% manquaient d’iodine deficient, et 2% avaient des
niveaux de sérum zinc bas. La moitié des enfants avait des délai mentaux et moteurs de légers à importants.
Conclusions: Les enfants vivant dans ces maisons pour bébé au Kazakhstan ont des déficits nutritionnels importants et des délais dans leur développement.
Il est nécessaire de prêter attention à un régime nutrionnel amélioré et d’accroı̂tre les opportunités de développement afin d’améliorer les résultats à
long terme pour ces enfants.

ZUSAMMENFASSUNG: Ziel: Die Beschreibung des Ernährungs-und Entwicklungsstandes von Kleinkindern, die in Kasachstan in Babyhäusern
(Waisenhäuser für Kinder im Alter von 0–3 Jahre) leben.
Methoden: 2009/2010 wurden 308 Kinder unter 3 Jahren, die in 10 Babyhäusern lebten, hinsichtlich Größe/Umfang und Gewicht gemessen. Die
Bayley Scales of Infant Development wurden verwendet, um die geistige und motorische Entwicklung zu beurteilen. Blutproben wurden bei einer
Teilstichprobe gesammelt, um wichtige Ernährungsfaktoren zu erfassen. Die Wachstumskurven der Weltgesundheitsorganisation wurden verwendet,
um z-Werte zu berechnen. Als Orientierungspunkte für Auszehrungen (geringes Gewicht für Größe/Umfang), Untergewicht (geringes Gewicht für
Alter), Wachstumsstörungen (geringe Größe/geringer Umfang für Alter), Entwicklungs- und Biomarker wurden festgelegte Richtlinien verwendet.
Ergebnisse: Die meisten Kinder (n = 286) hatten vollständige Daten hinsichtlich der z-Werte.
Von diesen verzeichneten 22,1% Auszehrungen, 31,5% Untergewicht und 36,7% Wachstumsstörungen. Der Ernährungszustand der Kinder, der auf
Biomarkern der Blutproben basierte, ergab, dass 37,1% der Kinder anämisch waren, 21,4% hatten niedriges Albumin, 38% geringes Vitamin D, 5,5%
hatten Jodmangel und 2% niedriges Serumzink. Bei der Hälfte lagen leichte bis deutliche geistige und motorische Verzögerungen vor.
Schlussfolgerungen: Die Kinder, die in den Babyhäusern in Kasachstan leben, haben erhebliche Ernährungsdefizite und Entwicklungsverzögerungen.
Fokussierte Aufmerksamkeit ist erforderlich, um eine ernährungsphysiologisch verbesserte Nahrung und günstigere Entwicklungsmöglichkeiten bereit
zu stellen, um die langfristigen Ergebnisse für diese Kinder zu verbessern.

ABSTRACT: Purpose: To describe the nutritional and developmental status of young children living in baby houses (orphanages for children ages 0-3
years) in Kazakhstan.
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* * *

Kazakhstan is home to more than 48,000 institutionalized or-
phans, of which 1,800 are children under 3 years of age living in its
23 Baby Houses (Aidjanov, 2010). These abandoned and orphaned
young children being raised in institutional settings are especially
vulnerable to impaired growth and development due to inadequate

nutrition and social deprivation (Gunnar, Morison, Chisholm, &
Schuder, 2001; Johnson, 2000; Johnson et al., 2010).

Data analyzed from the Demographic and Health Survey
carried out in Kazakhstan in 1999 revealed nearly 10% of the
children under the age of 3 years in noninstitutionalized settings
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(i.e., children in families) were stunted, 5% were underweight,
and 2% were wasting (Bomela, 2009), according to the World
Health Organization (WHO) standards (World Health Organi-
zation Multicentre Growth Reference Study Group, 2006). The
United Nations Children’s Fund (UNICEF, 2013) most current
data available (2007–2011) of noninstitutionalized women and
children under the age of 5 years in Kazakhstan indicated that
4% of the children were underweight, 17% were stunted, and 5%
were wasting. No data have been published on growth-related
deficits among children in institutionalized settings in Kazakhstan;
however, studies of U.S. adoptees from Central Asia have found
that 22% of the adoptees were stunted, 34% were underweight,
and 10% were wasting (Miller et al., 2010). In addition to growth
challenges, as many as 50% of Kazakhstani children have some
level of iron-deficiency anemia (Darnton-Hill, 2002).

It is known that young children raised in institutions have more
developmental delays as compared to noninstitutionalized children
(Smyke et al., 2007). A study comparing institutionalized infants
to family-reared infants in Romania has found substantial delays
in cognitive development, growth, and social competence (Smyke
et al., 2007). There is a strong association between growth and
mental development, with common underlying factors (Fuglestad
et al., 2012; Georgieff, 2011; Johnson, 2000). Children raised in
orphanages frequently experience substantial social deprivation
from adults and even each other, which may impact growth due to
suppression of hypothalamic function with subsequent low levels
of growth factors (Johnson, 2000; Kroupina et al., 2012).

However, there are no published data that have comprehen-
sively assessed the nutrition-related and developmental delays of
children ages 0 to 3 years currently being raised in orphanages in
Kazakhstan and elsewhere. The goal of the Kazakhstan Orphan
Nutrition Project was to assess the nutritional status of children
living in 10 Baby Houses, the basis of this article, to determine if
a change in national policy in Kazakhstan for nutrition standards
in orphanages is warranted. These results are important because
nutrition-related growth and development deficits reduce both the
child’s current potential for adoption and future potential for a
productive life following institutionalization.

METHODS

The SPOON Foundation’s (http://spoonfoundation.org/) mission
is to improve the nutrition of orphaned, fostered, and adopted chil-
dren so that they can grow and thrive. In 2008, the SPOON Foun-
dation began collaboration with the Kazakh Academy of Nutrition,
located in Almaty, Kazakhstan, to assess the nutritional status of
children under the age of 3 years living in Baby Houses. Baby
Houses are institutions of varying size (n = 14–70 children) that
house abandoned, orphaned, or temporarily housed children under
the age of 3 to 4 years. Funding was obtained from industry and
governmental sources to conduct a nutritional and developmen-
tal assessment of approximately 300 orphaned children living in
10 Baby Houses beginning in 2009. These Baby Houses were
selected to be representative of all Baby Houses in the country

(n = 23), but for study logistics were concentrated in the Central
and Southern parts of the country: Almaty, Astana, and Karaganda
cities; Almaty and Akmola oblasts (provinces). As community con-
trols of noninstitutionalized children, children attending two child-
care facilities in the same locations (locally called kindergartens)
participated in a limited assessment that included measurements
of physical growth and hemoglobin concentration. Kindergartens
can be either state-run or private. Local partners reported that the
kindergartens were representative of the children in the surround-
ing area; however, no data were collected on socioeconomic status.

Limited data were available on the circumstances surround-
ing the children entering the Baby Houses or the circumstances of
their birth. According to the Baby House directors, the majority
of children were found abandoned in the hospital or an institu-
tion. Approximately one fourth of the children were reportedly
temporarily staying in the orphanage. This may occur because of a
parent’s illness or poverty and is a common practice in Kazakhstan.
Less than 10% of the children were considered by the directors as
true orphans, meaning that the parents had died or the parents had
officially terminated their rights to the child. The other circum-
stances are unknown, including how long individual children had
resided in the orphanage.

Measures of physical growth, nutritional status, and child de-
velopment were conducted by trained staff in Kazakhstan and un-
der the supervision of the Kazakh Academy of Nutrition. Data
collection occurred on a rolling basis at different times for each
baby house, from October, 2009 through June, 2010. Children
were 6.0 to 36 months of age at the time of examination. Ages
were determined by subtracting the date of birth recorded in the
child’s institutional record from the recorded date when the child
was measured. All children had a documented date of birth, but
there is no documentation about the validity of those dates. Chil-
dren considered as special needs or physically or mentally disabled
by local criteria were not included in the data collection because
this physical or mental condition may confound the relationship
between growth, nutrition, and development. All other children
who were available on the day of data collection were measured.
Data-collection procedures were approved by a panel considering
concerns for human subjects convened in Kazakhstan, and this sec-
ondary data analysis was approved by the University of Minnesota
Institutional Review Board.

Physical Growth

Height or recumbent length was measured using recommended
methods (World Health Organization, 1995) to the nearest 0.1 cm.
If the child was able to stand independently, data collectors used
measured height rather than length. To accommodate this defini-
tion, children under the age of 2 years had Z-scores calculated
using length-for-age, and children 2 years of age or older had Z-
scores calculated using height-for-age. Weight was measured using
electronic scales to the nearest 0.01 kg. Age- and sex-standardized
Z-scores were calculated relative to the WHO growth standards
(World Health Organization, 1995; World Health Organization
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Multicentre Growth Reference Study Group, 2006). Infants whose
Z-scores for height/length, weight, and weight-for-length were
considered biologically implausible were excluded as outliers
(n = 21). Biologically implausible was defined by weight-for-
age, height-/length-for-age, or weight-for-height/-length −6 SDs
below the mean or greater than 5 or 6 SDs above the mean (World
Health Organization Multicentre Growth Reference Study Group,
2006).

Stunting was defined as length-/height-for-age 2 SDs below
the standard mean; underweight was defined as weight-for-age
2 SDs below the standard mean; and wasting was defined as weight-
for-length/-height 2 SDs below the standard mean, all consistent
with the criteria established by the WHO (1995).

Biochemical and Hematologic Measures

Biomarkers were determined using two methods of blood col-
lection: a finger-stick for hemoglobin and a venous blood draw in
subsamples of children for hematocrit, erythrocyte count, serum al-
bumin, vitamin D [25(OH)D], thyroid-stimulating hormone (TSH)
as an indicator of iodine status, and serum zinc. In addition, mean
cell volume was calculated from red blood cell parameters as an
indicator of macrocytic anemia due to deficiencies of folate and/or
vitamin B12. These biochemical and hematologic measures were
chosen because iron deficiency early in life can result in long-term
neurobehavioral abnormalities and has implications for learning
and memory (Georgieff, 2011). Low albumin (Fuhrman, Charney,
& Mueller, 2004), which is an indicator of protein stores in the
body, is associated with muscle wasting, poor wound healing, and a
low immune system. Vitamin D has been linked to many important
health outcomes, but is crucial for growth and development of the
skeletal system (Koo & Walyat, 2013). Finally, iodine deficiency, a
marker for thyroid function, impacts brain development resulting in
mental deficiency (Bougma, Aboud, Harding, & Marquis, 2013;
Swanson & Pearce, 2013). Whole blood was centrifuged onsite
and was transported under refrigeration to the Kazakh Academy of
Nutrition, where assays were made using recommended methods.

Risk and deficiency categories were established using cus-
tomary cutoffs. Anemia was classified as hemoglobin <110 g/L;
macrocytic anemia was classified as hematocrit ×10/erythrocyte
count >100 fL; low albumin was <36 g/L (Ritchie, Palomaki,
Neveux, & Navolotskaia, 1999); low vitamin D [25(OH)D]: <30
nmol/L (Docio et al., 1998); iodine deficiency: TSH >5 mU/L
(World Health Organization, 1995); and low zinc: <9 μmol/L
(Karr et al., 1997). The varying sample sizes for blood measures
reflect missing data due to a wide variety of reasons. Nevertheless,
because of the paucity of such data on children currently living in
orphanages, we believe the data are still important to present while
also understanding the limitations of such data for generalizable
inference.

Child Development

Physical and mental development was assessed using the Bayley
Scales of Infant Development (Bayley, 2006). Bayley assessments

were conducted in Kazakh or Russian, as appropriate, by Kazakh
psychiatrists who were centrally trained by colleagues from
Russia who were experienced in these assessments. The Bayley
Scales assess developmental function of children between the
1 month and 42 months of age in relation to five developmental
domains: cognitive, language, motor, socioemotional, and adap-
tive behavior. The global motor and cognitive performance are
expressed through a standardized score ranging from 40 to 160
points, with an average reference of 100 ± 15. Infants with scores
of 115 or higher were categorized as accelerated, scores of 85
to 114 were considered within the normal range, scores of 70 to
84 were considered as a mild delay, and scores 69 or below were
categorized as significantly delayed.

Analysis

Data were entered into Microsoft Access in Kazakhstan. Data were
translated into English by Kazakh staff and imported into Stata SE
Version 11.1 (StataCorp, College Station, TX) using StatTransfer
(Stat/Transfer Version 11, Circle Systems, Seattle, WA) for data
processing and analysis. Frequency and mean distributions were
calculated for individual growth and nutrition-related factors. Us-
ing the documentation provided for the developmental scales, age
standardized values were identified, and children were assigned to a
category of motor and cognitive development, as described earlier.

RESULTS

Mean Z-scores for length-/height-for-age, weight-for-age, and
weight-for-length/-height were all negative (−0.7, −1.3, and −1.5,
respectively) (Table 1). This indicates that all the Baby House

TABLE 1. Baseline sample size, means and median of growth related
characteristics, biomarkers and Bayley Scores Orphan Nutrition Project,
Kazakhstan, 2009–2010

M SD Mdn

Anthropometrics Weight-for-length Z-score 286 −0.7 1.5 −0.6
Height-/length-for-age Z-score 286 −1.5 1.9 −1.5
Weight-for-age Z-score 286 −1.3 1.5 −1.3

Biomarker Measures
Hemoglobin (CBC) (g/L) 211 113.9 16.1 114
Hematocrit (%) 140 36.4 4.4 36.9
Erythrocytes (1012/L) 211 4.7 0.5 4.7
Albumin (g/L) 117 37.4 2.2 37.4
Vitamin D (nmol/L) 126 44.8 26 44.3
TSH (mU/L) 128 2.5 1.5 2.3
Serum Zinc (mcmol/L) 150 81.7 7.9 81.3

Bayley Scores
Mental 123 76.0 18.8 77
Motor 123 79.3 22.1 80.5

Analysis of M cell volume using hematocrit and red cell count indicates no evidence
of macrocytosis (>100 fL) that may be associated with deficiencies of folate and/or
vitamin B12. TSH = thyroid-stimulating hormone.
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TABLE 2. Prevalences of undernutrition and specific deficiencies,
Kazakh Orphan Nutrition Project, 2009–2010

Metric Definition Total n % of Total

Wasting −2 SD weight-for-length Z-score 286 22.1
Underweight −2 SD weight-for-age Z-score 286 31.5
Stunting −2 SD length-for-age Z-score 286 36.7
Anemia <110 g/L 213 37.1
Low Albumin <36 g/L 117 21.4
Low Vitamin D

[25(OH)D]
<30 nmol/L 126 38.1

Iodine Deficiency >5 mU/L 128 5.5
Low Serum Zinc <70 mcmol/L 150 2.0
Bayley Scales of Mental

Development
Accelerated 0 0
Within Normal Limits 48 39.0
Mild Delay 27 22.0
Significant Delay 48 39.0

Bayley Scales of Motor
Development

Accelerated 9 7.3
Within Normal Limits 44 35.5
Mild Delay 25 20.2
Significant Delay 46 37.1

children were substantially smaller and lighter than the growth
standard. Similarly, the mean Bayley scores of <100 indicate sub-
stantial delay in these developmental domains.

The prevalences of undernutrition and specific deficiencies in
Baby House children are presented in Table 2. Thirty-seven percent
of the baby house children were considered stunted, 31.5% were
underweight, and 22.1% were wasting. The marked deficiencies
based on blood measures were anemia (37.1%), serum albumin
(21.4%), and vitamin D (38.1%).

Prevalences for growth-related deficiencies and anemia in
Baby House children are compared with corresponding results
for data from 90 children of a similar age attending local childcare
centers in Figure 1. Clearly, there are marked differences between
the institutionalized children and those in the community who have
substantially lower levels of growth delays and anemia.

There were 123 Baby House children with motor and cogni-
tive scores available from the Bayley assessment. The frequencies
within developmental categories are compared with those expected
from the U.S. noninstitutionalized standard in Figure 2. Develop-
mentally, over half of the children had mild-to-severe motor and
cognitive deficits. In fact, the Baby House children had over a 10-
fold greater prevalence of severe mental and motor delays than that
expected in the standardized U.S. population.

The number of different nutrition and developmental deficits
was counted for each child to determine if the observed patterns
of deficiencies were primarily reflective of a few very poorly nour-
ished children. Based on these counts, 72% of the children had one
or more growth, nutrition, or developmental deficits, and 24% had
three or more deficits. Accordingly, we conclude that the nutri-
tion deficits and developmental delays are widespread in the Baby
House children.

DISCUSSION

Children living in Baby Houses in Kazakhstan have high preva-
lences of stunting, being underweight, and wasting. These are sim-
ilar to those found in orphanage children in Romania (Johnson
et al., 1992). The growth-related indicators coincide with the high
prevalence of low albumin, indicating generalized chronic under-
nutrition and suggest macronutrient deficiencies that could be due
to inadequate diets, infections and/or inflammation, or impaired
nutrient absorption or utilization secondary to the psychosocial
stress of living in an institution.

Compared to noninstitutionalized children, children living at
Baby Houses are clearly at increased risk for physical-growth
deficits and anemia. Given the significant delays in cognitive and
motor development relative to expected standards, it seems likely
that the same could be said regarding development, even though the
latter was not specifically measured in our sample of noninstitu-
tionalized children in local childcare facilities. This is certainly the
pattern that has been observed in other studies of institutionalized
children (Kroupina et al., 2012).

We are assuming that the anemia observed was primarily iron-
deficient. For example, we found no evidence of megaloblastic ane-
mia that might be due to deficiencies in vitamin B12 and/or folate.
There is strong evidence of an association between iron-deficient
anemia and development of cognitive and other mental functions
(Fretham, Carlson, & Georgieff, 2012; Fuglestad et al., 2012;
Georgieff, 2011; Tran, Carlson, Fretham, & Georgieff, 2008). Iron
deficiency is the most common nutrient deficiency. When it occurs
early in life, iron deficiency affects speed of processing, affect,
learning, and memory, even after supplementation (Fretham et al.,
2012; Fuglestad et al., 2012; Georgieff, 2011). The first 2 to 3
years of life are critical because the brain needs adequate iron for
neuronal and glial metabolism, neurotransmitter production, and
myelination (Georgieff, 2011; Tran et al., 2008). Therefore, the
long-term consequences for these children are substantial, given
that over one third of the children measured had low iron during
critical brain-development years.

Vitamin D deficiency also was very high in these children
(38%). It is important to document this deficiency because it also
has important implications for normal health and development
(Hazell, DeGuire, & Weiler, 2012). In Kazakhstan, there is no
regular fortification of foods such as dairy with vitamin D, as may
be found in many Western countries. Moreover, the Baby Houses
included are located approximately between 43 and 51 degrees
north latitude, an area where the incident angles of sunlight are
insufficient to obtain enough ultraviolet exposure from sunlight
to allow the body to produce the necessary vitamin D for healthy
growth and development. Finally, children living in an institutional
setting may have reduced exposure to what sunlight is available,
given their restricted outdoor time.

Because the observed nutrition-related deficits and develop-
mental delays appear distributed throughout the children rather
than concentrated with just a few children, any nutrition-related
interventions probably should be generalized to include all
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FIGURE 1. Proportion of nutrition-related deficits comparing children living in Baby Houses to those attending daycare, or kindergartens.

FIGURE 2. Distribution of Bayley developmental scores for mental and motor development at baseline.

children. Regular vitamin/mineral supplements or finding foods
fortified with iron and vitamin D may be considered to help with
micronutrient deficiencies.

Levels of zinc and iodine deficiencies were at acceptably
low levels. Kazakhstan is a naturally goiterogenic area where the
iodine in soil is low. There is a national program of salt iodinization
that seems to be reaching the Baby Houses, although clear docu-
mentation was not available, and Baby House directors suggested
inconsistent implementation of the nation’s iodiniation program.

Although the samples of children for whom blood values and
Bayley scores were available varied in size from the more complete
sample for growth data, we have no reason to believe that the
patterns of missing data were biased toward healthier or “worse-

off” children. Moreover, because the prevalence of anemia, the
deficiencies in albumin and vitamin D, and the substantial delays
in cognitive and motor development are substantial, and while the
exact numeric estimates for these deficiencies may not be exactly
what they would have been for the complete sample, it seems
highly unlikely that the conclusions of the existing problems would
be altered if the complete data were available.

Socioemotional care also is vital for healthy child develop-
ment. Growth and cognitive delays have been associated with the
degree of preadoption deprivation of physical, medical, social, and
emotional care (Kertes, Gunnar, Madsen, & Long, 2008). Postin-
stitutionalized children have been shown to have lower than norma-
tive levels of cortisol soon after adoption (Kroupina et al., 2012),
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indicative of social or emotional stress, but levels improved over
time while in family care. The seminal study on the link between
growth and social and emotional stress was conducted in Bucharest,
Romania, with institutionalized children randomized to usual care
or foster care (Johnson et al., 2000). Children’s growth, cognitive
development, and caregiver quality were assessed over time. The
authors reported that the children in foster care placement had
greater catch-up growth and higher IQs, as compared to the com-
parison samples, and those in high-quality foster care fared the best.
They concluded that both growth and IQ are vulnerable to social
deprivation and that there is a strong relationship between nurturing
conditions and catch-up growth and cognitive improvements.

CONCLUSION

Institutionalized children are especially vulnerable because of their
exposure to conditions such as poverty, possible fetal exposure to
alcohol, and lack of or limited breast feeding during the prena-
tal period and at birth. Iron-deficiency anemia and other specific
vitamin and mineral deficiencies (e.g. vitamin D, iodine) may be
aggravated because of absent or low fortification of the food sup-
ply. In addition, there may be a greater likelihood of poor overall
nutrient absorption because of somatic responses to living in an
institutional setting. The combination of less-than-ideal fetal and
birth conditions, a lack of adequate supplementation, the stress of
living in an institutional setting, and a limited capacity for caregiver
nurturing create the “perfect storm” for developmental delays and
long-term health consequences. The Kazakh Ministry of Health
recently did change the national policy to improve the nutrition
quality of the food that is provided to children living in the Baby
Houses. Additional follow-up of implementation of this new policy
and staff training will go a long way to assure that these children
have the opportunity for a healthy life, including improving their
chances for adoption or reunification with their families.
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