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The number of Latino immigrant children is expanding rapidly, and the factors that affect their health are multiple and interlinked.
We therefore propose to describe the sociodemographic characteristics of a mostly Dominican immigrant population, to examine
to what extent immigrant status and other factors play a role in determining measures of their children’s health and well-being,
and finally to investigate whether a home visiting intervention modified any of these factors. The data were collected as part of an
evaluation of a primary prevention home visitation program for high-risk mothers and their children. Bivariate and multivariate
models were constructed to investigate the factors that affected the outcome variables. We found that numerous factors, especially
a composite for overall stress, affected the health and well-being of participant children. We also demonstrated that the visitation
program had a positive effect on many of these outcomes. Future program planners will need to understand the strengths and
weaknesses of the specific population they serve.

1. Introduction

Between 1990 and 1997 the number of children in immigrant
families grew by 47 percent, while the number of US-born
children grew by only 7 percent. [1]. The number of im-
migrants is continuing to rise. Between 2000 and 2007, 10.3
million immigrants arrived in the USA, the highest seven-
year period of immigration in USA history [2]. By 2050,
25% of the US population will be post-1994 immigrants [3].
Latinos represent the fastest growing immigrant population
and are the largest minority group in the USA, compris-
ing some 44 million individuals [4]. Therefore, it seems rea-
sonable to assume that the factors that affect the health of im-
migrant children, and in particular of Latino immigrant chil-
dren, are and will be an area of importance in the coming
years. Research on immigrants and Latinos, in particular,
has not kept pace with the increasing numbers [5]. Further
complicating existing research is the fact that many studies
pool Latinos together as one group. This makes the inter-

pretation of results from such studies difficult. Also, there
is an increasing recognition that mental health and physical
illness are contextually based and culturally embedded and
that these factors must be accounted for when studying
immigrant groups [6].

Some factors affecting the health of immigrant children
have been recognized for decades. One phenomenon is the
often described epidemiologic paradox in which infants
born to immigrant mothers have better birth outcomes,
including fewer preterm births and higher birth weights
than native born children, even after taking into account
socioeconomic differences [7, 8]. These children in general
fare better on various health indicators than native born
children [1]. The relative good health of immigrant children
exists despite numerous factors, especially socioeconomic,
language, and cultural, that usually negatively affect health.
The reasons for this have not been fully explored. In addition,
a number of health indicators, such as rates of obesity, more
sedentary behavior, and level of physical activity, worsen with
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successive generations, at least among Latinos [9, 10]. Accul-
turation and discrepancy of acculturation between parents
and adolescents have both been shown to have a negative
impact on substance abuse in Latinos [11, 12]. In terms of
adolescent depression there have been mixed results as to
whether acculturation is a risk or protective factor [13, 14].

Since the sociodemographic variables that affect the
health of each distinct immigrant population are likely to be
different, it is important to try to understand them. Under-
standing the complex interactions between beneficial and
detrimental factors is important in trying to develop health
interventions that will ultimately be successful in improving
the health of children in immigrant families and in heading
off the decline in health indicators that occurs with successive
generations (i.e., the epidemiologic paradox). It is also
becoming clearer that many of the detrimental factors may
work by increasing psychosocial stress [15–17]. Therefore,
addressing and relieving sources of this stress may be a
mechanism to promote better mental and physical health.

We therefore propose to describe the sociodemographic
characteristics of one mostly Dominican immigrant popu-
lation in New York City. While this population was selected
for mothers at risk, it is fairly representative of the overall
community from which it was drawn. Further, we examine
to what extent immigrant status and other factors play a
role in determining certain measures known to affect child-
hood health and well-being: breastfeeding, use of the pedi-
atric emergency room for urgent conditions, having a pri-
mary care provider, and performance on a developmental
screening tool (Ages and Stages Questionnaire). Finally, we
examine whether a home visiting intervention designed to
address psychosocial stressors modified any of the factors.

2. Methods

2.1. Setting and Study Design. The data presented in this
paper were collected as part of the Randomized Controlled
Trial Evaluation of Best Beginnings, a primary prevention
home visitation program in Washington Heights, based on
the Healthy Families America Home Visiting program, that
has been described previously [18, 19]. This program was a
collaboration of the Columbia University College of Physi-
cians and Surgeons, the New York Society for the Prevention
of Cruelty to Children, and Alianza Dominicana, Inc., a
large community-based organization. It was approved by
the Columbia University Institutional Review Board. Partici-
pants were eligible to participate if they lived in 1 of 2 census
tracts in Washington Heights, if they were pregnant or had an
infant 3 months of age or younger, and if they scored positive
on 2 screening instruments that measured psychosocial risk
for difficulties with caregiving. One such screening instru-
ment is the Kempe Family Stress Inventory (KFSI) which
has total scores ranging from 0 to 100. Participants had
to have a score of at least 25 on the KFSI to be eligible.
Washington Heights is a largely Latino community, with
many individuals eligible for public assistance. One-half of
the residents are foreign born, with the majority from the
Dominican Republic.

Eligible participants were randomly assigned to either an
intervention or a control group. The details regarding the
intervention and control groups have been described previ-
ously [18]. In brief, participants in the intervention group
received on-going supportive home visits from a Family
Support Worker (FSW), educational materials and guidance
concerning breastfeeding, preparation for childbirth, and
child development, referrals to health care providers and
other needed services, and advocacy when appropriate. Par-
ticipants in the control group received twice yearly home vis-
its to assess family status, educational materials, and referrals
for medical and nonmedical services, but the FSW did not
discuss the educational material and made no followup on
referrals. Participants from both groups received twice yearly
follow-up assessments on status of the family and infant
development. In total there were 535 participants, 273 in the
intervention group and 262 in the control group (Table 1).

2.2. Measurements/Variables. In order to investigate whether
immigrant status affected childhood health, we examined
several independent variables related to immigration status
of the children’s mothers: whether or not the mother was
born outside the USA as a dichotomous variable (born in
USA, not born in the USA), years in the USA as a continuous
variable, years in USA as a dichotomous variable (less than
or equal to 2 years, 3 years or more), and English proficiency.
English proficiency was derived from the Intake Form, in
response to the item English Fluency: Adequate or Needs
Interpreter. An Acculturation Composite score was calcu-
lated by summing z scores for (a) number of years mother
resided in USA and (b) mother’s proficiency in English. Best
Beginnings takes part in a statewide data collection system
as part of the Healthy Families New York (HFNY) program.
Most of the standardized questionnaires and follow-up forms
used by Best Beginnings (except for emergency room visits)
were completed as part of the statewide evaluation of service
programs. This information was collected by the service
providers, usually the Family Assessment Workers or Family
Support Workers during twice yearly follow-up assessments.
Additional information on mothers’ psychosocial status,
children’s developmental progress, parent-child interaction,
and the quality of children’s home environments was col-
lected by a Child Developmentalist or a Research Assistant
who were blind to the intervention versus control group
status of children and families.

The outcome variables that were investigated were exclu-
sive breast feeding in the first week of life as a dichotomous
variable (yes, no), the number of pediatric emergency de-
partment (PED) visits from birth to 36 months for all con-
ditions and particularly for urgent conditions for all children
making at least 1 PED visit (checked by reviewing PED
charts), having a primary care provider at intake and 24
months, and performance on the Ages and Stages Question-
naire (ASQ) at 12 and 24 months. The ASQ is a parent-
report measure on infant developmental status that is wide-
ly used as a screening tool for detecting developmental de-
lay. Although the ASQ is designed in such a way that the
parent actually tests the child, in the present study it was
administered with the guidance of the FSW. ASQ items
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Table 1: Sociodemographic characteristics of intervention and control groups at intake.

Intervention group Control group Total sample

(n = 273) (n = 262) (n = 535)

Mother’s Kempe total score 34.3 (8.7) 34.0 (8.5) 34.2 (8.6)

Mother’s age (years) 26.3 (6.3) 26.4 (6.0) 26.3 (6.4)

Number of years in the USA 7.0 (5.7) 7.5 (5.8) 7.2 (5.7)

% born outside the USA 89.8% 89.9% 89.8%

% of Dominican ethnicity 86.9% 89.7% 88.3%

% fluent in spoken English 33.1% 36.1% 34.6%

% who were teenagers (age 15–19) 17.5% 16.1% 16.8%

% without a high school education 55.8% 53.6% 54.8%

% who were employed 17.7% 20.7% 19.1%

% who were low-income1 or receiving public assistance2 59.3% 63.5% 61.4%

% who resided with target child’s biological father 40.3% 35.8% 38.1%

% who were married 24.2% 21.5% 22.9%

% who were first-time mothers 43.5% 47.6% 45.5%

% with one or more children under age 5 living in the home 27.2% 22.6% 25.0%

% who had a prenatal intake 61.7% 64.4% 63.0%

Average birth weight (pounds) 7.09 7.25 7.17

Tabled values are means (standard deviations) for quantitative variables and percentages for categorical variables. 1Annual family income less than $10,000.
2Public assistance: Aid to Families with Dependent Children or Temporary Assistance for Needy Families.

yield subscale scores for 5 domains (Communication, Gross
Motor, Fine Motor, Problem Solving, and Personal/Social
Functioning). Each domain has 6 questions scored as fol-
lows: Yes: 10, Sometimes: 5, Not Yet: 0. Thus at each admin-
istration, the total score if all items in a given domain (e.g.,
Communication) were passed would be 60 for that domain.
It was completed at specified intervals during a home visit
with the FSW present.

We also assessed families at regular intervals using a
measure of maternal/family problems. This is a scale that
lists a number of problems or issues that families often face.
The participant was asked whether each item was currently
an issue for her, at intake, and at each follow-up visit. This
was a continuous variable with the mother receiving a point
for each item she answered yes to, with a maximum possible
score of 15. Through a statistical analysis, the original 15
items were reduced to 10 that had sufficient response freq-
uency across the sample. The 15 problem items include: alco-
hol abuse, substance abuse, physical disability/health pro-
blems, depression, other mental illness/disability, develop-
mental disability/retardation, domestic violence, marital or
relationship difficulties, financial difficulties/insufficient in-
come, homelessness or inadequate housing, criminal activity,
other legal problems which include documentation status,
social isolation/inadequate social support, stress or emo-
tional difficulties, and inadequate food, clothing, or house-
hold goods. To investigate the possible effect of the interven-
tion, we looked at whether or not the participants were in the
intervention or control group.

2.3. Analysis. Sociodemographic variables were calculated
as means or percentages and were presented separately for
the intervention and control groups and the total sample.

Bivariate and multivariate tests were done to investigate the
association between different measures of immigration status
and outcome variables, using either simple regression analy-
sis or Spearman’s rho where appropriate. Variables that were
significant on bivariate analysis were included in a multi-
variate regression analysis.

3. Results

3.1. Socio-Demographic Factors. The socio-demographic
characteristics of the overall population are described in
Table 1. The average age of the participants was 26.3 years,
almost 90% were foreign-born, with 88% reporting Domini-
can ethnicity. The average number of years residing in the
USA was only 7.2. Only 35% considered themselves to be
fluent in English, and more than 60% were receiving public
assistance. Of note, the average KFSI score was 34.2, indica-
ting a moderately high level of psychosocial risk and family
stress.

3.2. Factors Affecting Children’s Health

3.2.1. Breastfeeding. The first outcome variable that was ex-
amined was exclusive breastfeeding in the immediate post-
partum period (up to 7 days after birth). We tested for the
significance of an association between 14 socio-demographic
variables (including infant gender), and breastfeeding. The
only factors positively associated with exclusive breastfeeding
on bivariate analysis were fewer years in the US, higher edu-
cation level of mother, biological father as second primary
caregiver, and birth weight not less than 5.5 pounds at birth.
When a multivariate logistic regression analysis was con-
ducted entering all of the factors significant on bivariate
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Table 2: Predicting mother’s report of exclusive breastfeeding using multivariate logistic regression analysis.

Predictor variables
Unstandardized regression coefficients

(standard errors)
Significance level

Exposure to the prenatal intervention (yes: 1, no: 0) 0.93 (.22) P < .0001

Mother was substance-affected (yes: 1, no: 0) 0.22 (.49) ns

Number of years mother had lived in the USA −0.22 (.11) ns

Mother had at least a high school education at intake (yes: 1, no: 0) 0.48 (.22) P < .05

Target child’s biological father was designated as second primary
caregiver at intake (yes: 1, no: 0)

0.43 (.23) ns

Target child weighed less than 5.5 pounds at birth (yes: 1, no: 0) 0.77 (.67) ns

analysis, only exposure to the prenatal intervention and
mother having at least a high school education remained sig-
nificant (Table 2). A study that analyzed a subsample of this
data found that being in the intervention group and having a
source of family income at intake were associated with ex-
clusive breastfeeding. A higher Acculturation Composite
score, lack of anyone contributing to household income at
intake, and having had a C-section were all negatively as-
sociated with any breastfeeding [19].

3.2.2. Utilization of Pediatric Emergency Department (PED).
The second set of outcome variables examined focused on
utilization of the PED (Table 3). The first outcome varia-
ble, the total number of visits to the PED till age 36 months
(for all participants making at least 1 PED visit), revealed a
number of factors significant on bivariate analysis: participa-
tion in the intervention, younger maternal age, younger age
of child at first PED visit, mother born in the USA, not
having one or more children under the age of 5 at home (in
addition to the target child), and the presence of a second pri-
mary caregiver. When these variables were examined using
multiple regression analysis, participation in the interven-
tion group, younger age of child at first PED visit, and mother
born in the USA significantly predicted more visits to the
PED.

The second outcome variable was the number of PED
visits for urgent conditions. The factors that were signifi-
cantly associated with a higher number of urgent PED visits
on bivariate analysis were participation in the intervention,
younger age of child at first PED visit, mother born in the
USA, and birth weight of child less than 5.5 pounds. In the
multivariate analysis, birth weight was no longer a significant
contributor.

3.2.3. Primary Care Provider for Mother. At intake, the per-
centage of mothers in the total sample with a primary care
provider (PCP) was 90%. Among postnatally enrolled moth-
ers there was a significant interaction between parity and
immigration status (results not shown). Among multiparous
mothers, only 50% (10/20) of those with less than 2 years
in the US had a PCP at intake as compared to 78% (65/83)
of those with 3 or more years in the US. Conversely, among
primiparous mothers, 93% (14/15) of those with less than 2
years living in the US had a PCP, as compared to 88% (57/65)
of those with 3 or more years in the US.

At the 24-month followup, among prenatally enrolled
mothers, significantly more intervention group mothers
(89%) had PCPs than control group mothers (75%). Among
postnatally enrolled mothers, the difference was not signifi-
cant (intervention group = 77%; control group = 73%).

3.2.4. Ages and Stages Questionnaire (ASQ). The overall com-
posite score on the ASQ at 12 months and 24 months of age
was examined in a multiple regression analysis with a num-
ber of predictor variables that were significant on bivariate
analysis. The results are shown in Table 4. After controlling
for all other variables, the only variables that are significant
at age 12 months are: ASQ composite score at 6 months and
number of maternal/family problems. At age 24 months the
strongest predictor of ASQ composite score is the number
of maternal/family problems. Other significant variables
include female gender, participation in the intervention,
being in a well-baby nursery, and an interaction term of
female sex by intervention.

3.2.5. Intervention. The intervention had a positive effect on
a number of the previous variables. Prenatal participation
in the intervention was significantly associated with more
exclusive breastfeeding post-delivery. Participation in the
intervention was significantly positively associated with both
overall and urgent PED visits. The intervention obviously
did not affect the percentage of mothers with PCPs at
intake, but by 24 months among prenatally enrolled mothers
significantly more intervention than control group mothers
had PCPs [18]. Participation in the intervention did not
have a significant impact on ASQ scores in the final model
at 12 months but it did by 24 months. Male infants in the
intervention group performed significantly better than male
infants in the control group at 24 months.

4. Discussion

The results of this study indicate that there are many factors
that may affect the health and well-being of children in
this largely Dominican, immigrant population. This study
population is subject to many stressors, which is reflected
in several of the measures. The mean score on the Kempe
Family Stress Inventory (KFSI) in this population is 34,
which indicates that the families are at psychosocial risk for
poor parenting and are experiencing a great deal of family
stress. Though the program recruited families who were at
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Table 3: Predicting the number of pediatric emergency department (PED) visits to 36 months postpartum (among participants with one or
more PED visits to 36 months postpartum).

Predictor variables
Standardized partial regression

coefficients
Significance level

Total number of visits1

Intervention family 0.12 P < .05

Mother’s age at target child’s birth −0.05 ns

Target child’s age at first PED visit −0.45 P < .0001

Mother born outside the United States −0.11 P < .05

One or more children under age 5 lived in the home at intake (not
including the target child)

−0.08 ns

Presence of a second primary caregiver for target child at intake 0.10 ns

Visits made for urgent conditions2

Target child’s age at first PED visit −0.23 P < .0001

Mother born outside the United States −0.20 P < .01

Intervention family 0.17 P < .05

Target child weighed less than 5.5 pounds at birth 0.13 ns
1Adjusted R2 = .260, F(6,264) = 16.77, P < 0001. 2Adjusted R2 = .122, F(4,180) = 7.39, P < .0001.

Table 4: Multivariate analyses predicting the Ages and Stages Questionnaire composite score at 12 and 24 months postpartum.

Predictor variables
Standardized partial regression

coefficients
Significance level

ASQ composite score at 12 months postpartum2

ASQ composite score at 6 months 0.39 P < .0001

Number of maternal/family problems at 12 months −0.19 P < .001

Family received AFDC/TANF at 12 months1 0.13 ns

Substance-affected family −0.12 ns

Intervention family 0.07 ns

Interaction: substance-affected family by intervention family 0.09 ns

Mother’s age at target child’s birth −0.00 ns

Mother’s English proficiency 0.01 ns

Presence of a second primary caregiver for the target child at intake −0.02 ns

ASQ composite score at 24 months postpartum3

Target child is female 0.20 P < .01

Intervention group membership 0.13 P < .05

Target child not in well-baby nursery 0.14 P < .05

Number of maternal/family problems at 24 months −0.25 P < .0001

Mother’s age at target child’s birth4 0.04 ns

First-time mother4 0.03 ns

Mother’s number of years of education completed4 0.10 ns

Interaction: female sex by intervention family −0.13 P < .05

Interaction: female sex by nursery type −0.09 ns

Interaction: nursery type by intervention family 0.04 ns
1AFDC: Aid to Families with Dependent Children. TANF: Temporary Assistance for Needy Families. 2Adjusted R2 = 181; F(9, 293) = 8.39, P < .0001.
3Adjusted R2 = .132; F(10, 229) = 4.64, P < .0001. 4Italicized predictor variables were included in the model as demographic controls.

high psychosocial risk, 96% of the overall population (1,400
of 1,459) from which they were drawn initially screened
positive on a Short Initial Screen for psychosocial risk. Also,
on the subsequent Kempe Family Stress Inventory, 93%
(674/724) of all those screened received a score of 25 or
higher. These results include those enrolled in the study and

those not enrolled. This is indicative of the stress level of
the overall community and indicates that the study partic-
ipants are representative of the overall population. Socio-
demographic variables for the participant group and for the
larger community demonstrate a low level of education and
English proficiency and limited financial resources. These are
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all factors which we would expect from previous studies to
negatively affect the health of the children in this population.

Despite the high level of stressors in this community,
the health indicators for the community, in many instances,
compare favorably to the rest of New York City (NYC). The
2003-2004 heart disease death rate in Washington Heights/
Inwood was 222/100,000, compared to the NYC overall
rate of 297/100,000 and the average annual death rate for
people under 75 was 10% lower than that for NYC overall
(640 versus 718/100,000) [20]. This suggests that there are
a number of factors that are protective among this recent
immigrant population, including some healthier habits and
customs. In this paper we found that, on bivariate analysis,
those individuals who were in the USA for a shorter time
period were more likely to be exclusively breastfeeding
postpartum. These healthier habits may contribute to the
epidemiologic paradox.

Newly arrived immigrants may be expected to access
healthcare less often due to financial, language, and cultural
barriers. One study of children in California showed that
immigrants were more likely to lack insurance and postpone
emergency room visits because of this [21]. In terms of PED
usage in the present study, we did see fewer visits among
mothers who were born outside the USA, for both overall vis-
its and urgent visits. This may represent a decreased access to
care for these individuals or a cultural unwillingness to turn
to official institutions for help. The intervention increased
the frequency of PED visits. During the home visits to the
intervention families, the FSWs explained to the mothers the
proper use of the health care system including when to call
the primary care provider and when to use the PED.

Length of time in the USA had a strong effect on like-
lihood of having a PCP but only for those who had more than
one child at the time of enrollment in the program. Mothers
who were having their first baby had high rates of having
a PCP regardless of length of time in the US—93% for the
group in the US less than 2 years and 88% for the group in
the US 3 or more years. But for multiparous mothers those
in the US for less than 2 years had a PCP at enrollment only
50% of the time, compared to 78% for those there longer.
This is an area that requires further study.

Immigrant children may be at greater risk for cognitive
delays because of psychosocial stress [22]. As part of the
study, all families (intervention and control) received regular
developmental screening. It is well established that early
development predicts later school success and attainment
in life [23]. A lack of family resources, prevalent in our
population, can detrimentally affect development and later
school achievement [24]. This was confirmed by the results
in this study. The most significant predictor of the composite
score on the ASQ in this study at both 12 and 24 months,
besides previous ASQ score, was the variable maternal/family
problems. This is a scale that includes a number of personal,
economic, legal, psychological, and physical problems con-
sidered by the mother to be issues or stressors. It appears
that the factor that exerted the greatest impact on childhood
development at 2 years of age was the cumulative effect of
these many stresses on the mother. This has been seen in
other populations as well [25].

We examined whether a home visitation program that
provided support and guidance to families and offered
services directed to alleviating many of these stressors could
have an impact on childhood health and well-being. The
program does seem to have made a difference in several
areas, including increasing PED usage and improving ASQ
scores at 24 months for male children. Appropriate use
of the medical system was explained to the intervention
group who seemed to learn to use the primary care system
more appropriately, going to the PED after calling the pri-
mary care office first. Another significant finding is that the
intervention was positively associated with exclusive breast-
feeding, even after controlling for years in the USA. These
are important findings. While immigrant families arrive with
many protective health behaviors, we need to prevent the
worsening of various health indicators with successive gen-
erations of Latino immigrants.

The intervention was not successful in all areas and suc-
cess was sometimes not apparent until 2 years into the inter-
vention. Although it did positively affect development as
measured by ASQ scores, this did not become evident until
24 months. Many of the components of the maternal/family
problems scale were not affected, such as financial, housing,
and domestic violence issues. The FSWs linked both the in-
tervention and control group families to primary care pro-
viders. However, the FSWs reinforced this link for the inter-
vention group. Only at 24 months was the percentage of in-
tervention group families with PCPs higher than the percent-
age for the control group.

This study adds to the evidence describing the many
factors which can and do affect the health of immigrant chil-
dren. We found that a composite for overall stress, maternal/
family problems, which is very high in this population and in
many immigrant populations, was the strongest predictor of
developmental outcomes. Psychosocial stress has been shown
to be an important factor in the health of other immigrant
populations as well [15–17]. We also demonstrated that an
intervention aimed at reducing some of these stressors did
have a number of positive outcomes, including increased ex-
clusive breastfeeding, increased utilization of PED for urgent
conditions, increased percentage of mothers having a PCP
at 24 months, and improved ASQ scores at 24 months. By
focusing on the strengths and stressors in an immigrant
population, it is possible to mitigate the deterioration of
health outcomes in such populations. Future programs that
are meant to improve childhood health in immigrant popu-
lations will need to understand the strengths and weaknesses
of the specific population they serve to succeed and will
particularly have to focus on decreasing the cumulative effect
of different life stressors on individuals.

This study had a number of limitations. One of its
strengths was that it investigated a particular, mostly
Dominican Latino population in northern Manhattan. This
is also a weakness in that it is hard to comment on the gener-
alizability of these results to other specific immigrant popu-
lations. Also, this study only investigated a small number of
health indicators for immigrant children, and there are many
other relevant factors that need to be investigated.
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