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Abstract
The associations between child and family characteristics and children’s developmental status were examined in a sample
of 95 impoverished Nicaraguan children, aged two months to five years. Particular attention was placed on the interaction
of child and family characteristics on development, and understanding how different domains of development (such as
language and motor) are differentially affected by child and family characteristics. Variance in developmental outcomes
was explained by child characteristics (weight status and age), and family and home characteristics (number of children
under age five in the home, household density, and reported food shortages), but language and fine motor development
were more sensitive to these factors than social and gross motor development. Among older children, developmental
delays were more pronounced, suggesting that the more complex competencies required of children in the preschool years
may be difficult to attain in highly impoverished environments.
Keywords Poverty; child development; home environment.

Ambientes de las Familias y Desarrollo de los Nifios Empobrecidos en Nicaragua

Compendio
Las asociaciones entre las caracteristicas de los nifios y las familias con el estado de desarrollo de los nifios se examinaron
en una muestra de 95 nifios nicaragiienses de bajos recursos econémicos, de edades comprendidas entre los dos mesesy
los cinco afios. Se prestd particular atencion a la interaccion de las caracteristicas del nifio y su familia con gl desarrollo,
a entender como diferentes dominios del desarrollo (tales como el lenguaje y las actividades motoras) son afectadas de
manera diferente por las caracteristicas del nifio y su familia. Las variaciones en los resultados del desarrollo fueron
explicadas por caracteristicas del nifio (estado del peso y edad), y por caracteristicas de la familiay el hogar (nimero de
nifios menores de cinco afios en el hogar, densidad del hogar, e insuficiencias de alimentos reportadas), pero el desarrollo
dellenguaje y de las actividades motoras finas fueron mas sensibles a estos factores que el desarrollo social glas actividade
motoras gruesas. En nifios de mayor edad, los retrasos en el desarrollo fueron méas pronunciados, sugiriendo que las
competencias mas complejas requeridas en los nifios de edad preescolar pueden ser mas dificiles de lograr en ambientes
empobrecidos.
Palabras clavePobreza; desarrollo infantil; ambiente familiar.

Poverty and Development in Low-Income Nicaraguan  and low-quality housing (Bellamy, 2004), and because early
Children development has important implications for lifelong
Despite the preponderance of evidence demonstratingarning, research is needed that addresses influences on
that children living in poverty in the United States faceearly development among children living in poverty in
substantial hurdles to healthy development (Brooks-Gundeveloping countries. The present study examined the
& Duncan, 1997; Luthar, 1999), less research has addressetpact of child characteristics and family environments
the developmental trajectories of children living in povertyon the developmental status of young children living in a
in the developing world (Liddell, 1998). Presently therehighly-impoverished environment in Nicaragua.
are 51 million children aged birth to four living in Latin Research begun nearly 40 years ago in Mexico revealed
American and Caribbean countries, and many of thedbe negative impact of malnutrition on the psychosocial
children live in poverty. A majority of Latin American development of young children, particularly cognitive
countries are defined by the World Bank as developingevelopment. The consequences of early nutrition last
economies, or those with per capita income of less thahrough adolescence for some children (Pollitt, Gorman,
$3000 US per year (Bellamy, 2004; World Bank, 2005)Engle, Martorell, & Rivera, 1993); specifically, inadequate
Because of the unique threats faced by young children intake of fats and protein has negative effects on cognitive
the developing world, such as high rates of malnutritiomlevelopment (Aboud & Alemu, 1995; Neumann,
McDonald, Sigman, Bwibo, & Marquardt, 1991; Pollitt,
I Direccion: Department of Psychology, 238 Burnett Hall, University of1998). Yet the influence of malnutrition on both early and
Nebraska-Lincoln, Lincoln, NE, USA, 68588mail:araikes1@bigred.unl.edu. later development depends on other features of the child’s
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development (Grantham-McGregor, Powell, Walker, &further emphasizing the interactions between food intake
Himes, 1991; Sigman, 1995). and other characteristics of family environments (Ruel &
The complexity of the child’s development within any Menon, 2002).
ecological niche requires examination of multiple In sum, existing evidence suggests that both a child’s
influences on early development simultaneously (Dasenutritional status and the family context surrounding the
& Super, 1988). In the context of impoverished nationschild influence both development, and it is likely that these
there is a wider range of potential harms on earlgharacteristics interact with one another. Yet little research
development than in the industrialized world, such as highéras examined developmental status using this method,
prevalence of infectious disease and limited access fuarticularly across a variety of developing world contexts.
resources such as clean water and adequate housiithough the studies reviewed earlier do provide some
(Bellamy, 2004). Examining children’s development inindication of the manner in which nutrition and family
high-poverty, developing world contexts underscores theharacteristics interact to predict cognitive development
need to consider many factors as potential influences an Africa, there are still relatively few studies that examine
the development of young children (Werner, 1988). Indeedhe relations between variables in other developing
children’s development is perhaps best understood as tkecieties, such as Latin America. The wide diversity in
interaction of multiple forces, as described bydeveloping societies highlights the need to describe
Bronfenbrenner’s ecological model (1979). Using thisinfluences on children’s development in many settings
framework, children’s adaptation can be conceptualized 4d&ngle, Castle, & Menon, 1996; Liddell, 1998).
resulting from child and family characteristics, and perhaps Moreover, there is a need to discover how family
most importantly, the intersection between the twocharacteristics and food availability affect multiple arenas
Children’s own characteristics and their surrounding familyof development, such as language, motor, and social
environments may interact with one another and lead tdevelopment. It is important to determine whether there
differential outcomes for groups of children, dependingare some areas of development that are more strongly
on ecological context. For example, young children’s lovaffected by certain environmental conditions than others.
weight status may be especially predictive of futurd=or instance, food availability may have stronger effects
difficulty in achieving developmental milestones whenon motor development than on other domains of
children are also living in understimulating homedevelopment, due to the relation between caloric intake
environments. and motor activity, while household density may have a
Moreover, for many children, negative influences orstronger influence on language development, due to
early development have concurrent, overlapping influencefequency of interactions with adult speakers. Accordingly,
for instance, children who suffer from malnutrition alsothis study examined multiple characteristics of young
may live in overcrowded homes with parents who have ndtlicaraguan children’s environments as predictors of soci-
been formally educated. While the unique roles of familyal, motor, and language development, as Nicaragua faces
context and children’s characteristics on young children’smany of the problems similar to those of other developing
development have not often been examined in existingountries, and thus offers an opportunity to examine
literature, some research does suggest that both accoimftuences on early child development among children
for variance in children’s developmental status. Fotiving in poverty in the developing world.
example, among toddlers and school-age children in Kenya, Following upon previously reported research, it was
both family characteristics and nourishment werehypothesized child-level characteristics, such as the child’'s
significant predictors of cognitive development, with theage and weight-for-age, would have a strong effect on
most variance explained by a variety of familydevelopmental status. Based on existing research outlining
characteristics, in addition to nutritional status (Sigmanthe role of the family in affecting the development of
McDonald, Newman, & Bwibo, 1991; Sigman, Neumann children in low-income, developing world contexts, it was
Jansen, & Bwibo, 1989). Johnston, Low, de Baessa armlso hypothesized that household and family
MacVean (1987) found that nutrition was related tocharacteristics, such as density of the home (taken as a
variability in cognitive development among higher-incomeproxy for socio-economic status and the number of people
children, but not among the lowest income groupsharing resources within one home setting), food
suggesting that for a portion of the most vulnerablavailability (taken as a proxy for the child’s nutritional
children, there are environmental factors that exerstatus) and the number of other children under age five
considerable influence on cognitive development ifindicating the available resources for young children in
interaction with nutritional status. A nine-country studythe home and the extent of possible parental investment),
found that feeding practices, a key correlate of malnutritionwould also influence developmental status. The goals of
have a stronger influence on weight gain in the lowesthis study were as follows: 1) to use child-level and family-
income households than in higher income householdivel characteristics as a predictors of development in
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young children; 2) to examine the interactions betweepresent in the majority of households (70.5%); extendé@1
child and family characteristics as predictors offamily members were present in just over half of thex
development; and 3) to examine the role of these factotouseholds (50.9%). Ninety percent of mothers receiveci.|_U
on different domains of development, such as motor arl@ss than a high school education. The average mother h

language. given birth to three children, ranging from one child to 125
children; 10% of the sample had given birth to five children
Method or more. Eighty-nine percent of children were breast-fed;
on average mothers reported that children were breast-fed
Participants for ten months. The average age of children was two years,

Data were collected from 95 mothers and childrereight months, and 25% of the children were under one year,
living in a low-income neighborhood of Managua, 15% were between one and two years, 15% were between
Nicaragua. The neighborhood from which the sample wasvo and three years, 18% were between three and four
recruited was identified as low income by a local medicayears, 14% were between four and five years, and 13%
clinic that provided reduced-cost services to thewvere between five and six years. Sample descriptives
neighborhood’s inhabitants. There were no paved streesgpear in Table 1.
in the neighborhood. Some houses were made of cement
blocks; others were constructed of tin or mud; 48.2% oProcedure
the homes of families in the sample had one room and In collaboration with a local health clinic, families were
6.2% of the homes had three rooms or more; 5.4% of thapproached at a main thoroughfare in the neighborhood.
families reported that they were homeless. Most homeBesides these, eighteen children, or 16% of the sample,
did not have running water or electricity. Fathers weravere screened when they came in to the health clinic from

Table 1
Sample Description (N=95)

Gender of children

Male n=47, 49.5%
Female n=48, 50.5%
Mean age of child 2.31.70)
Underweight n=38 (40%)
Maternal education level
llliterate n=17, 17.9%
Primary =42, 44.3%
Secondary n=35, 36.8%
Advanced n=1, 1.1%
Mean parity
0-3 n=69, 73.4%
4-5 n=15, 15.9%
more than 5 n=11, 10.7%
Mean density of household
(persons per room) SB-E003)
Mean number of children under five
(not including child being assessed) SD3D48)
Reported Food Shortage
No food shortage n=62 (55.5%)
Less than 7 days per month n=7 (6.3%)
Between 7 and 14 days per month n=18 (16.1%)
More than 14 days per month n=25 (22.3%)

Total DDST Delays and Cautions
(Higher scores indicate more

delayed development on total and all subscales) 3.4150=3.35)
Language subscale 1.88%2.19)
Fine motor subscale 0.BDE1.01)
Gross motor subscale 0.88%0.67)
Social subscale 0.J0E0.80)
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the neighborhood. One-way ANOVAs indicated that thesehildren use two-word sentences and whether children can
children did not differ from the other children in terms ofdress themselves. Beginning with a group of items
the number of cautions and delays on the Denveappropriate for the child’s age, items are administered until
Developmental Screening Test (dependent variableshildren successfully complete at least three items, and
described in the next section, Appendix A), or with regardesting continues until children fail at least three items.
to household density, so the two samples were combined To account for cultural differences that could skew the
for all analyses reported here. The maternal survey and thiedings of the study, a team of local pediatricians was asked
Denver Developmental Screening Test were administered provide guidance regarding the relevance of the items
at the same time; children were screened first and them the Denver Developmental Screening Test-1l for
mothers were asked to respond to the survey; children welkicaraguan children. While the majority of items were
weighed at the end of the assessment and were given a giitemed appropriate for Nicaraguan children, some items
The survey and the testing were conducted in Spanish, angre adjusted to reflect cultural norms, and other items
one member of the neighborhood was available to provideere deleted. Specifically, the social scale, which contains
additional explanation to both mothers and children abouhany items assessing older children’s ability to dress and
the project. The researcher administering the Denverepare food items, was significantly reduced due to the
Developmental Screening Test was a master’s level publgmnall number of items that were consistent with cultural
health worker. expectations for children between the ages of three and
Denver Developmental Screening Tédany studies six. A list of items that were altered or deleted appears in
have used measures that were created and standardizedapendix A.
the United States, with some degree of adaptation for cul- Using standards developed by the Denver
tural norms and expectations (Aboud & Alemu, 1995Developmental Screening Test for children in the United
Johnston et al., 1987; Sigman et al., 1991); this stud$tates, items were scored as “cautions” if children were
employs similar means for assessing early developmentabt able to do a task that 75% of children of the same age
status. Explaining the variance of children’'s performance the standardization sample could complete, and items
on standardized tests using child and family characteristiegere scored as “delays” if they could not do a task that
within an ecological niche was of interest in the preserf0% of the children in the standardization sample could
study. Western assessments have been used to expleimplete. The total number of delays and cautions was then
differences between children within one culture, rather thasummed to create a total score; higher scores indicated
to compare them with children from other countrieg(  that the child had more difficulty completing items.
Aboud & Alemu, 1995). Preliminary analyses indicated that 22% of the children
Among the most common measures of generahad no delays or cautions; the average for the sample was
development in children under the age of five is the Denve3.41 delays and/or cautiorS0=3.35), ranging from 0O to
Developmental Screening Test-1l (Frankenburg, Doddsl2. On average, children’s performance on the language
Archer, Shapiro, & Bresnick, 1992), which has been usesubscale was poorer than performance on fine motor, gross
to assess the development of young children in manmotor, or social subscales. Means and standard deviations
cultures, including children in Central and South Americaappear in Table 1.
(Howard & De Salazar, 1984; Kaplan & Dove, 1987; Maternal Survey In collaboration with local
Oberhelman, Guerrero, Fernandez, Silio, Mercadgqhysicians, a survey was designed to inquire about child
Comiskey, Ihenacho, & Mera, 1998; Williams & Williams, and family characteristics that were hypothesized to be
1987). The four subscales on the DDST-II (languageelated to developmental status. Mothers were asked to
personal/social, fine motor, and gross motor) have beearport on the child’'s health history, such as frequency and
found to be sensitive tests of developmental delays amorsgverity of illness. Mothers were also asked whether there
children in the United States (Glascoe, Byrne, Ashfordwas enough food to feed the family, and if not, how many
Johnson, Chang, & Strickland, 1992). The test islays per month adequate food was not available; how many
administered by asking children to perform age-appropriatehildren the mother had given birth to; how many adults
(standardized on a North American Spanish-speakingnd children lived in the home; and how many rooms the
sample) tasks such as copying a circle, identifying bodigome had. This information was used in later analyses to
parts on a doll, naming colors, and jumping. For pre-verbaletermine how environmental characteristics affected the
children, items on the language scale include children'shild’s development. Two items on the survey, number of
use of gestures and their mono and multi-syllabicooms in the house and the number of inhabitants in the
utterances. The items on the scale are administerdwbuse, were used to create another variable, household
according to the child’s age in months rather than by agdensity, which was used in the analyses reported below.
group (such as infants, toddlers, and preschoolers). Soris variable was created to provide a proxy for socio-
items are maternal report items, such as whether youmgonomic status, on the basis that families with higher
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household density were lower in socio-economic statugredictors and each subscale of the Denver Developmentb?b
Household density ranged from one person per room t8creening Test.
20 persons per room and was used as a continuous variable Bivariate analyses between the number of cautions ana
with no a priori judgments by the researcher as to whatelays on the Denver Developmental Screening Test an@
constituted high or low density. There were three familiesharacteristics of both the child and the environment=
who were homeless who did not have values on househaldvealed several strong relations. Results appear in TabB
density and therefore were not included in multivariate2. In particular, children with more delays and cautions were
analyses. The average household had 3.77 persons per rooider, had more children in the home under age five, and
Weight StatusEach child’'s weight status was their mothers reported more days each month when there
determined by comparing the child’s actual weight to idealvas not enough food. Household density, weight status,
weights for the child’s age, as defined by the Nicaraguamaternal education, and gender were not related to number
Ministry of Health. Thirty-eight children were underweight of delays and cautions in bivariate analyses. Correlations
according to this method. These children were significantlyvere also calculated for each subscale of the Denver
younger than the rest of the samp1,97)=10.29, Developmental Screening Test. The number of children
p=.002; 63.2% were female. Of the children who weraunder five, age, food shortages, and maternal education
underweight, ages of the children varied from two monthsvere significantly related to language development scores,
to five and a half years. About 34% of underweight childrerand the number of children under five, maternal education,
were under one year of age. and age were related to fine motor scores. There were no
significant bivariate associations between gross motor
Results scores and social scores and the variables listed above,
although weight status was marginally related to gross
To address the aforementioned hypotheses, hierarchigabtor scores. The intercorrelations between subscales of
regression models were created. Descriptive informatiothe Denver Developmental Screening Test indicated that
on all variables used in regression analyses, including childnguage and fine motor skills were more closely related
age, weight status, household density, the number ttian the other subscales, and that both were more strongly
children in the home under age five, and reported foocelated to the total Denver Developmental Screening Test
shortage appear in Table 1. First, child-level characteristicgore than social or gross motor scores. There were also
(age and weight status) were entered; next, familgignificant associations between predictor variables.
characteristics (number of children under age fiveHousehold density was positively associated with children’s
household density, maternal education levels and reporteekight statusrE.22,p<.05) and with the number of children
food shortages) were entered; and last, the interactionsmder age five rE.23, p<.05). More frequent food
between child and family-level characteristics wereshortages were positively associated with more children
entered. The goals of the analyses were first to determinmder the age of five living in the horme= 24, p<.01).
the amount of variance explained by characteristics of the Each subscale (language, fine motor, gross motor and
child, by family characteristics, and finally, by their social) and total scores were regressed upon child and
interactions; and second, to determine relations betwedamily characteristics. In the first step of the hierarchical

Table 2
Bivariate Relationships between Denver Developmental Screening Test Total Scores, Subscales and Family
Variables (N=95)

Gender (1)Age ChildrenFood  Weight Density Total DDST LanguageSocial Fine Motor Gross

Boys (2) Under ShortageStatus (5)6) (7) (8) (9) (20) Motor

Codedas1 Five (3) (4) (11)
1.Gender -.04 .07 .02 21 -.03 -.10 -.01 -13  -.16 -.02
2.Age A7+ .06 -.36*** -.04 S5He bo** 05 34 .02
3.Children under Five 28%* 18+ .20 33 337 .08 .25* .07
4.Food Shortage 16 16 22% 24* .09 .08 .04
5.Weight Status 21* .03 -.04 .06 .08 21*
6. Density .01 .06 -03 -03 -.08
7.Total DDST ST LN 1 L Y £C i A+
8.Language 14 S1r* .16
9. Social .03 19+
10.Finemotor .25%

Note + p<.10, * p<.05, ** p<.01, ***p<.001.
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regression models, child-level characteristics, age andriables, nor did the models account for more variance
weight status, were entered. In the second step of thehen maternal education levels were included. When
models, family-level characteristics were enteredreconciling these findings with the results of previous
including household density, the number of children underesearch which have demonstrated the importance of ma-
age five, and reported food scarcity. In the final step, theernal education for children’s development, it is important
interactions of the significant child-level characteristicso note that there was little variance in education levels
with family-level characteristics were entered (age bysetween mothers in this sample. As indicated in Table 1,
number of children under five, age by density, and age bie majority had received some education but only 10%
food scarcity). Interactions were selected based on thead completed high school, thus precluding the statistical
interest in determining how child characteristics interacteab"ity to Capture the variance of child outcomes due to
with family characteristics. Consistent with conventionsmaternal education. Therefore, in order to increase the
stating that interaction terms should not be included in gower of the statistical models, maternal education levels
model unless a main effect is present (Holmbeck, 1997)ere not included in the regression models reported here.
interactioq terms be_tween \_/veight and family characteristics Tqtg) delays and cautionsn the first step of the
were not included in the final step of the model becausg,,del, when attempting to predict the combined number
weight status was not a significant predictor 0fy¢ye|avs and cautions across all subscales, results indicated
developmental outcomes for any of the regression mod at both age and being underweight were reliable predictors

after controlling for family charapterlstlgs. Interaction of developmental status. Results for all steps of the model
terms were computed by centering variables and then

s . appear in Table 3. Older children received more delays and
multiplying variables by one anothd®?-change was o ) )
calculated for each step, in order to determine whethé:rauqor]& underwelght children also had more delays and
adding the next level of predictors significantly improvedca“t'ons' Age and yvelght status together accounted for 31%
the ability of the model to account for the variance in tota! the variance in scores across all subsce¢a,
number of delays and cautions. 92)=20.91,p<.05. )
Because children of mothers with higher education !N the second step of the model, when family
level often perform better on cognitive assessments, dtharacteristics were included in the model, weight status
models were run controlling for maternal education levelsceased to be a significant predictor of scores, but age
Although results from bivariate analyses indicated thatemained a significant predictor; the number of children
maternal education was reliably related to children'sinder age five in the home was also marginally related to
outcomes, in multivariate analyses, maternal education wégtal scores, with more children in the home being
not a statistically significant predictor of outcome associated with more delays and cautions. Together child

Table 3
Summary of Hierarchical Regressions for Total Denver Developmental Screening Test Scores (N = 94)
Step One B SEB 3
Age 1.13 0.18 0.58***
Child weight status 1.52 0.61 0.22*
Step Two
Age 1.02 0.18 0.53***
Child weight status 0.98 0.63 0.14
Food shortage 0.31 0.23 0.12
Household density 0.01 0.01 0.06
Number of children under five 0.45 0.24 0.17+
Step Three
Age 1.10 0.17 0.57***
Child weight status 1.27 0.61 0.19*
Food shortage 0.41 0.22 0.16+
Household density -0.03 0.02 -0.07
Number of children under five 0.47 0.23 0.18*
Age x food shortage 0.35 0.13 0.22*
Age x density -0.02 0.01 -0.24*
Age x children under five 0.22 0.15 0.13

Notes: R=.31 for Step 1AR*=.06 {<.10).R?=.37 for Step 2AR?=.09 (>.05). R?=.46 for Step 3
+p<.10; *p<.05; **p<.01; ***p<.001
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and family characteristics accounted for 37% of th !
variance,F(5, 94)=10.33p<.05. 8T

The final step, in which the interactions between chik% i _____ e
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for a significant increase in variance over the previouEﬁ — ) k- Less Food
models; however, two interaction terms reacheig o
significance. The final model accounted for 46% of th¢=
variance in total number of delays and cautidf@(
94)=9.09,p<.05). Age, weight status, and the number o Age
ch|Idren.under age flye were significant predictors aﬂZFigure 1 Relation of age and total scores, by food
controlling for the interactions, and reported foo
. shortage
shortages was marginally related to total scores. There w~~
two significant interactions, between age and reported foi
shortage, and age and household density. The fil
interaction, between age and food shortage, revealed t
for children in homes with more frequent food shortage
age predicted a greater number of developmental dela
As children grow older, food shortages are more strong
associated with developmental delays. The significa S
interaction between age and household density indicat 2 7
that for children who live in low density homes (one | ¢y Mean 11$TD
standard deviation below the mean on household densit
. . . . Age

age ismore associated with developmental delays. Thi__. ,
finding suggests that high household density may serve gégurg 2 Relation of age and total scores, by household
a protective factor for early childhood development a ensity
children grow older. A figure describing the interaction
between age and food shortage appears in Figure 1, andrderweight had more delays and cautions on the language
figure describing the interaction between age and househaktibscale. These two variables accounted for 39% of the
density appears in Figure 2. variance in language scor€g?2, 95)=29.57 p<.05. Family

Languageln the first step of the model, age and weightcharacteristics also were significant predictors of language
status were both significant predictors of languagecores; when adding family characteristics, 47% of the
development. Older children and children who werevariance was accounted for, a significant increase in
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Table 4
Summary of Hierarchical Regression Analysis for Language Scores (N = 95)
Step One B SEB 3
Age 0.83 0.11 .B5***
Child weight status 0.81 0.38 .18*
Step Two
Age 0.76 0.11 .B0***
Child weight status 0.43 0.38 A
Food shortage 0.26 0.14 .15+
Household density 0.01 0.01 A2
Number of children under five 0.26 0.15 .15+
Step Three
Age 0.81 0.10 0.64%*=
Child weight status 0.60 0.36 0.14
Food shortage 0.33 0.13 0.19*
Household density -0.02 0.01 -0.02
Number of children under five 0.27 0.14 0.16+
Age x food shortage 0.21 0.08 0.20*
Age x density -0.02 0.00 -0.26**
Age x children under five 0.14 0.09 0.12

Notes R=.39 for Step 1A R=.07 (p<.05)R=.46 for Step 2AR2=.09 (<.05).R=.55 for Step 3
+p<.10; *p<.05; **p<.01; ***p<.001
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household density in relation to language scores appears
in Figure 3. Specifically, children in low density homes
showed more language delays than children in either homes
) at the mean of density or higher density homes, and low
household density was more strongly associated with

s language delays for older children.

Density Fine motor This model also accounted for a

significant, but smaller, proportion of variance of fine

. 1 motor scores. In the first step of the model, age and weight
STD Mean +1 STD status predicted 14% of the variance; age was significantly
related to fine motor scores while weight status was not,
) . F(2,95)=7.46,p<.05. Adding family characteristics
Figure 3 Relation of age and language scores, by dens'%creased the variance accounted for to 1F¥G,
of household 95)=3.61,p<.05; again, age was a significant predictor,
variance over the first step of the mod&p, 95)=15.34, and the number of children under age five was a marginal
p<.05. Specifically, age was a significant predictor, andredictor. In the third step of the model, when interactions
food Shortage and the number of children under age fiwwere added, the model accounted for 23% of the Variance,
were marginally related to language scores. F(8,95)=3.19p<.05; age was significantly related to fine

When adding the interactions (age by food shortagdnotor scores, and the number of children under age five
age by household density, age by the number of childretPproached significance, as did the interaction between age
under five), the model accounted for 55% of the varianc@nd food shortage. In both the second and third steps, the
of language scores; (8,95) = 13.24p<.05. Age and R’-change statistic indicated that adding additional
reported food shortages were both significant and negatiw@riables did not reliably increase the model's ability to
predictors of language scores, and the number of childre¢count for variance. Results appear in Table 5.
under age five was marginally and negatively related to Personal/Social and Gross Motofhe regression
language scores. Further, the interactions between age dng@del failed to predict a reliable proportion of variance in
food shortage, and age and household density, were bétither personal/social (for the final modg(8, 95) = 0.29;
significant, displaying the same interaction patterrNS or gross motor scores (for the final mod¥€B, 94) =
described in relation to total scores (see Figure 1). Resufls’0;NS. Results appear in Tables 6 and 7. While weight
appear in Table 4. The interaction between age angatus was reliably related to gross motor scores when

-+ 4+ Higher
Density

Total Delays and Cautions

Age

Table 5
Summary of Hierarchical Regression Analysis for Fine Motor Scores (N=95)
Step One ) SEB )
Age 0.25 0.06 0.39%**
Child weight status 0.29 0.22 0.13
Step Two
Age 0.22 0.07 0.34**
Child weight status 0.18 024 0.08
Food shortage -0.03 0.09 -0.00
Household density -0.01 001 -0.02
Number of children under five 0.16 0.09 0.18+
Step Three
Age 0.23 0.07 0.37*
Child weight status 0.28 024 0.13
Food shortage 0.01 0.09 0.02
Household density -0.06 001 -0.10
Number of children under five 0.17 0.09 0.20+
Age x food shortage 0.09 0.05 0.18+
Age x density -0.03 0.00 0.14
Age x children under five 0.08 0.06 0.14

Notes Re=.14 for Step 1ARP=.03 (>.05).R=.17 for Step 2R =.09 (<.10). R=.23 for Step 3
+p<.10; *p<.05; **p<.01; ***p<.001
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Table 6 407
Summary of Hierarchical Regressions for Social Scores (N=95) >
Step One B SEB 3 g
Age 0.04 0.05 0.09 Q
Child weight status 0.16 0.18 0.10 o
Step Two 2
Age 0.03 0.05 0.07
Child weight status 0.13 0.19 0.07
Food shortage 0.03 0.07 0.05
Household density 0.01 0.01 -0.03
Number of children under five.03 0.07 0.05
Step Three
Age 0.04 0.06 0.09
Child weight status 0.14 0.19 0.09
Food shortage 0.02 0.07 0.05
Household density 0.00 0.02 -0.07
Number of children under five.02 0.07 0.05
Age x food shortage 0.02 0.04 0.05
Age x density 0.03 0.05 -0.02
Age x children under five ~ 0.01 0.00 0.07

Note R=.31 for Step 1AR?=.06 (<.10). R?=.37 for Step 2AR? =.09 {>.05).

Re=.46 for Step 3.

Table 7

Summary of Hierarchical Regressions for Gross Motor Scores (N = 94)

Step One B SEB 3
Age 0.01 0.04 0.02
Child weight status 0.27 0.15 0.18+

Step Two
Age 0.01 0.05 0.02
Child weight status 0.27 0.16 0.20+
Food shortage 0.01 0.06 0.00
Household density 0.01 0.00 -0.03
Number of children under five.01 0.06 0.02

Step Three
Age 0.01 0.05 0.03
Child weight status 0.29 0.16 0.21+
Food shortage 0.02 0.06 0.02
Household density -0.01 0.01 -0.11
Number of children under five.01 0.06 0.02
Age x food shortage 0.01 0.04 0.08
Age x density -0.01 0.00 -0.16
Age x children under five  0.01 0.04 0.05

Note R’=.01 for Step 1AR?=.01 (NS).R?=.02 for Step 2AR2=.01 (NS).R=.03
for Step 3; $<.10.

tested in bivariate analyses, this effect ceased to lassociated with delays and cautions for children whose
significant when controlling for other family and child mothers reported more food shortage, and was less strongly
characteristics and their interactions, although a marginaksociated with delays and cautions for children who lived
effect remained indicating that children who werein high-density households. Similar patterns were noted
underweight had higher numbers of gross motor delays.for children’s total, language and fine motor scores.
In sum, results indicated that children’s age, their weighConversely, children’s social skill and gross motor scores
status, and the number of children under five in thevere not reliably related to either child or family
household were all reliable predictors of children’scharacteristics.
developmental status. In addition, age was more strongly
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Discussion 2005). There are also implications for interventions that
emerge from the results reported here. Programs designed
This study explored the child and family characteristicgo ensure the healthy development of young, low-income
that influence the early development of children living in achildren in developing countries may be able to promote
low-income neighborhood in the developing world. Inchildren’s well-being by focusing on children’s acquisition
addition, whether child characteristics, defined here as agé more complex cognitive skills, particularly as children
and weight status, impact development differentlyenter the preschool years and prepare for school. Few
according to family context, defined by household densitystudies have examined age as a predictor of developmental
food availability, and the number of children under five,status among very young children in the developing world,
was also investigated. The findings were in keeping with aand more research is needed to identify the dynamics
ecological model as proposed by Bronfenbrenner (1979ssociated with children’s difficulties gaining
in which various aspects of the child’'s personal and familgompetencies as they move through the preschool years.
ecologies have differential effects on development an@onsistent with previous research, children’s weight status
interact with one another. Findings indicate that children’svas also associated with greater developmental delays, but
early developmental status is both dependent on the qualityt as consistently or as substantially as the age of the child.
of the home environment and the child’s age, and also th#@ihe failure to find significant effects of weight status on
the effects of family context on development depend ochildren’s scores on the subscales of the DDST may be
the age of the child. Findings clearly indicate that the effectdue to the relatively imprecise measurement of weight
of the family environment vary according to children’s agesstatus used in the present study, but also suggest that future
what is beneficial for preschool-aged children is notesearch should attempt to identify whether underweight
necessarily beneficial for infants and toddlers. Thesehildren experience greater developmental delays in some
findings add to existing literature by demonstrating thatlomains over others.
family context and child characteristics interact differently  While child age was a consistent predictor of
as children develop, which is a new insight into thedevelopment, family and environmental characteristics also
dynamics of development among very low income childrerreliably predicted developmental status. Consistent with
Preschool-aged children in this sample experiencetksearch conducted in the United States demonstrating that
greater developmental delays than babies and toddlers, lmarly development is strongly affected by the home
only in language and fine motor development, and not ienvironment (Bradley, Corwyn, Burchinal, Pipes McAdoo,
personal/social or gross motor development. Age wa& Garcia Coll, 2001), children in Nicaragua seem to be
consistently and strongly associated with delays istrongly affected by the home environment as well. The
language, fine motor, and total scores. As children grownost consistent finding was that the number of children
older, children both seek out and naturally encounter monender age five in the home is associated with delayed
complex cognitive tasks, and their increasing cognitivelevelopment in total and language scores. Young children
complexity is especially pronounced in relation to theilin the Nicaraguan homes in this sample may compete for
growing reliance on language and representational thouglimited resources with other young children in the home,
(Piaget & Inhelder, 1969). It is possible that the familyleading to negative effects on development when there are
environments typical in this low-income neighborhoodnumerous children in the home under age five. Of note is
support the acquisition of the less complex developmentéhat the deleterious effects on development associated with
competencies required of younger children, but do nahe number of children under age five are distinct from
provide enough stimulation and support for thehousehold density; according to the findings of this study,
development of more complex skills. For instance, childreas children grow older, density may actualyhancea
may be able to learn a first word in even the most challenginzhild’s ability to learn language, especially among older
circumstances, but may need additional support to defirghildren. It appears, then, that the presence of numerous
words or tell a story along the timelines typical for childrenyoung children in the home exert a negative influence on
in the developed world. development while having many adults in the home may
Although the present study is not longitudinal, findingspromote development, perhaps by promoting children’s
may be consistent with existing work demonstrating thaéxposure to complex language or by increasing the amount
children in impoverished environments in Jamaicaf adult attention received by each child.
experience a decline in developmental quotient between Yet in addition to demonstrating that both age and
the ages of one and two (Grantham-McGregor et al., 19919haracteristics of the home environment are related to
and also are consistent with research from the United Statelsildren’s development, the findings of this sample also
demonstrating that young children living in poverty tend taeveal that the relation between family environment and
experience declines in cognitive development relative tearly developmental outcomes vary according to the child’s
middle-income children as they grow older (Ayoub et al.age. The effects of the home environment on development
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are not consistent across infants, toddlers, and preschdmt highly impoverished environments fine-tunes prese4@9
children. Densely populated homes seem to be beneficiahderstanding of how poverty in developing countries doe3>
only for language development among older children, whand does not affect early development.
are rapidly acquiring language skills. Older children living ~ While the results of this study provide insight into the 0
in homes with high levels of density had better languagdynamics of child development among |mpover|shed6
development than those living in homes with low householdhildren in Nicaragua, there are several limitations. First(n
density. Children in dense homes may be spoken to motiais study relied on a measure of developmental status that
frequently by adults or may hear more different words ovewas North American in origin. While the children in this
the course of an average day, two factors linked to languagample are expected to gain similar competencies as
development in the United States (Huttenlocher, Haighthildren in North America, there may be features of early
Bryk, Seltzer, & Lyons, 1991). development that were not accurately gauged in this study.
For children living in homes with high levels of reportedIn particular, the work of gotsky (1933/1978) and more
food shortages, age was more positively associated withcently, Rogoff (1990) suggest that children’s cognitive
increased delays in total scores, language, and fine motdevelopment is most accurately viewed as being reflective
While there was an association between age and delayefithe surrounding ecology and culture. According to this
development among children with lower levels of foodformulation, reliance on a North American measure could
shortages, the relation was less pronounced. It appeachscure the developmental competencies that these
then, that children will experience greater developmentdllicaraguan children demonstrate, because the measure
delays associated with age when they are living in homassed may have failed to assess competencies that parents
with extensive food shortages. The effect of reported foouh low-income, developing world societies value and
scarcity does not seem to be entirely attributable to preseattively develop within their children. However, it is also
weight status, and instead may reflect deprivation that hasiportant to note that almost all children living in low-
occurred over many years, the developmental effects aicome, developing world communities are expected to
which are more apparent as children move into thattend school and master formal cognitive competencies.
preschool years. Food scarcity may be especially importaBecause of this, it may be useful to assess their skills using
for children’s language development. Little work to datemeasures designed for use primarily within a diverse North
has focused specifically on language development amomgmerican population. Second, using a binary variable to
developing world children, but the findings reported herameasure children’s weight-for-age instead of a continuous
are somewhat analogous to findings reported iiscale may have obscured the relations between weight-for-
industrialized countries; research in the United Stateage and developmental outcomes. While weight status did
shows that children in low-income families experiencehave some effect on measures of developmental status,
delayed language acquisition compared to children dahe effect was smaller than has been seen in other studies,
higher-income families (Smith, Brooks-Gunn, & Klebanov,and the measure used here may account for that difference.
1997). However, intentionally exposing children tolt is also possible, however, that a more complete
language interactions with adults could promotedescription of the home environment would account for
development even in the context of food shortage. some of the effects on child development previously
The inability of child characteristics and family attributed to weight status. Third, as noted in the results
environments to predict a substantial portion of varianceection, there was little variability in maternal education
of gross motor and social subscales also represents ianthis sample, which may have precluded the ability to
important finding, namely that they may affect certaindescribe the importance of maternal education for young
domains of development more than others. The loweshildren’s cognitive development. Substantial research has
number of delays and cautions on these subscales suggemonstrated that maternal education is an important
that the Nicaraguan children in this sample may reacpredictor of children’s cognition, and findings from this
developmental milestones in these areas on the samstidy should not be taken as an indication that maternal
timeline as children in the industrialized world. Personaleducation is not important. Rather, it appears that within
social and gross motor development may rely orhis sample, maternal education was not related to child
developmental mechanisms that are not so stronglgutcomes because so few mothers had attended more than
impeded by the environmental conditions typical fora few years of secondary schooling.
children in this sample. Also notable is that the findings The present study strongly suggests that future research
reported here regarding gross motor skills are consistenh young children living in poverty in the developing world
with the findings of Johnstaet al. (1987), who found that should adopt a wide focus. Understanding how
Jamaican children scored lower on cognitive performanceharacteristics of children and their home environments
tasks than on motor development tasks. Specification afffect development, both singly and in interaction with each
the developmental domains that are differentially affectedther, may provide valuable insights about the nature of
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early development. Dasen and Super (1988), for example, In P. R. Dasen, J. W. Berry, & N. Sartorius (EdSrpss-cultural
maintain that an understanding of the role of ecology in research and methodology: Vol. 10. Health and cross-cultural
development requires the simultaneous description of ~Psychologypp. 112-138). London: Sage. .
many aspects of children’s environments, and the findingg"9'® Z' L, _CI_aSt"ZSS"_&I'V'Ser_‘O”' P. (1293)-?{'(1 d(ea‘;'gg?zgts'v“'”erab"”y
. . anda resilliencesoclal Sclience an eaicine - .
3: thIS.Stu.dy SuPtp.(t).rt thlat tastsertlon.bF_or e.XZmple’ drat?lﬁankenburg,w. K., Dodds, J., Archer, P., Shapiro, H., & Besnick, B. (1992).
an.VI.eWIng m_J r |o'na Stalus as being In epen ently The Denver II: A major revision and restandardization of the Denver
predictive of chlldrgns developmental stgt'us, it may be Developmental Screening TeBediatrics, 891), 91-97.
more accurate to view the effects of nutritional status a§jascoe, F. P, Bryne, K. E., Ashford, L. G., Johnson, K. L., Chang, B., &
having an independent effect and also as dependent on the strickland, B. (1992). Accuracy of the Denver-Il in developmental
characteristics of the child’s ecological niche. Again, these screeningPediatrics, 891221-1225.
effects are consistent with those reported by Sigman et &rantham-McGregor, S. M., Powell, C. A, Walker, S. P., & Himes, J. H.
(1989, 1991) and Johnston et al. (1987), and further (1991). Nutritional supplementation, psychosocial stimulation, and
demonstrate that children’s cognitive status results from a ;”3e”tlagdeve'°pmem of stunted children: The Jamaican stantget,
combination of nutritional and environmental factors 8 15. . . -
Sigman 1995) Moreover. nutritional and environmema‘-lolmbeck, G. (1997). Toward terminological, conceptual, and statistical
( g b o ' . clarity in the study of mediators and moderators: Examples from the
factors "’.‘rentem’v'ned- _In this sample, children who were child-clinical and pediatric psychology literaturedournal of
l.Jnderwe.|ght. anq experlgnced food §h0rtages were also More consulting and Clinical Psychology, 6899-610.
likely to live in high density homes with many children undefHoward, D. P., & De Salazar, M. N. (1984). Language and cultural differences
five, highlighting the complexity of children’s nutritional and in the administration of the Denver Developmental Screening Test.
environmental conditions. Child Study Journal, 141-9.

These conditions may be especially important for languagguttenlocher, J., Haight, W., Bryk, A., Seltzer, M., & Lyons, T. (1991). Early
development. Early language development is an essential Vocabulary growth: Relation to language input and gender.
building block for future literacy (Walker, Greenwood, Hart, Developmental Psychology,(2], 236-248.

& Carta, 1994). Accordingly, increasing insight into how oSt F- E., Low, S. M., de Baessa, Y., & Macvean, R. B. (1987).
. . L L Interaction of nutritional and socioeconomic status as determinants
language is affected by environmental conditions within the

text of highlv i ished. d lopi id ieti of cognitive development in disadvantaged urban Guatemalan
context of highly Impoverished, developing world SOCIelies children.American Journal of Physical Anthropology, 81-508.

could potentially help promote optimal development among ,,jan, H., & Dove, H. (1987). Infant development among the Ache of
millions of children worldwide who are at risk of lifelong eastern Paraguayevelopmental Psychology, (23, 190-198.
poverty. Further, taken as a whole, findings from this studyiddell, c. (1998). Conceptualising “childhood” in developing countries.
highlight the need to design intervention programs that attempt Psychology and Developing Societies(13035-53.

to improve developmental outcomes by focusing efforts ohuthar, S. (1999Poverty and children's adjustmehbs Angeles: Sage.
enhancing home environments simultaneously with attemphégumann, C., McDonald, M. A., Sigman, M., Bwibo, N., & Marquardt, M.

to improve child nutrition. (1991). Relationships between morbidity and development in mildly
to moderately malnourished Kenyan toddIBediatrics, 885), 934-
2.
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Appendix A

Items Modified or Deleted from the Denver Developmental Screening Test — Revised

Personal/Social Subscale

Child dresses without help — Deleted

Child plays board games or card games — Deleted
Child prepares cereal — Deleted

Fine Motor
No modifications or deletions

Language
Knows 3 adjectives — modified because one of the adjectives requires that children know that when you are cold, you put

on a coat; children in tropical climates do not have coats and rarely, if ever, are cold.

Gross Motor
No modifications or deletions
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