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Abstract
Existing research suggests that children who experience poverty and hospitalization in early
childhood are at risk of developing behavior problems. We examined whether the association
between early childhood hospitalization and children’s internalizing and externalizing behaviors
were moderated by family poverty status and child sex. Participants included 224 children from the
National Institute of Child Health and Human Development Study of Early Child Care and Youth
Development. There was no direct association between hospitalization and problematic behaviors.
Poverty status during early childhood, but not child sex, significantly moderated the association
between hospitalization and externalizing problems. Findings support the need for community
programs that promote an integrative approach to healthcare for families experiencing poverty.
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Between 8 and 17% of preschool aged children are identified with clinically significant behavioral
problems (Cree et al., 2018; Holtz et al., 2015). Children who display such internalizing behaviors as
abnormal dependence on adults, headaches, or nail-biting might experience internal states such as
anxiety, depression, social isolation, and/or withdrawal (Madigan et al., 2013; Stacks and Goff, 2006).
Children who display such externalizing behaviors as arguing, fighting, having trouble sitting still, or
impulsivity might struggle with aggression, impulsivity, and/or hyperactivity (Achenbach, 1991; Stacks
and Goff, 2006). Internalizing and externalizing behaviors in early childhood have become the focus of
recent study, as these problematic behaviors can have detrimental effects on children’s development and
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lifelong success (Brennan et al., 2012; Sasser et al., 2016). Several child characteristics and experiences
have been found to influence the development of behavioral problems. For example, there are sex
differences in children’s presentation of behavior problems, with females more likely to exhibit in-
ternalizing behaviors and males more likely to present externalizing behaviors, comparatively
(Achenbach, 1991; Ormel et al., 2005). Further, research has shown that children exposed to poverty are
at greater risk of developing behavioral problems in early childhood and of experiencing hospitalization
(Huaqing Qi and Kaiser, 2003; Stormont, 2002).

Compounding the issue, hospitalization in childhood has been shown to increase problem
behaviors (Levy et al., 2008; Rennick et al., 2004; Small, 2002). Most studies examining the effects
of hospitalization on children’s development are limited by their designs (McCartney et al., 2006;
Rennick and Rashotte, 2009). For example, research testing the association between hospitalization
and behavior problems primarily have used nonexperimental or correlational designs (Rennick and
Rashotte, 2009). These research designs limit the causal associations that can be drawn between
exposure (e.g., hospitalization) and outcome variables (e.g., behavioral outcomes; McCartney et al.,
2006). Few studies have compared children who have been hospitalized to children who have not
experienced hospitalization (Rees et al., 2004; Small, 2002), particularly on problematic behaviors.
Thus, it is unclear if behaviors observed in hospitalized children would have developed even if they
had not experienced hospitalization.

Hospitalization in childhood
According to the fundamental cause theory of disease, differential access to socioeconomic re-
sources can impact health through multiple mechanisms (e.g., access to health services, health
literacy, and social networks) and contribute to health disparities (Link and Phelan, 1995). In
support of the theory, researchers have found that children from impoverished families are more
likely than their affluent peers to be hospitalized due to risk factors including poor health, low child
birthweight, and poor preventative health practices (Kersten et al., 2018; Larson and Halfon, 2010)
and that family income is a primary predictor of healthcare outcomes (Levy et al., 2008).

Children who experience poverty are in worse health than more affluent children (Levy et al.,
2008) and are at risk of asthma, obesity, acute illness, and injury (Chen et al., 2002, 2006a, 2006b).
Families living in poverty are more likely to utilize acute care clinics and emergency departments,
and are less likely to attend primary care visits compared to families not living in poverty (Kersten
et al., 2018; Larson and Halfon, 2010), resulting in greater levels of hospitalization for children from
poor families (Brooks-Gunn et al., 1998). Given the prevalence of hospitalization during childhood,
especially for children who experience poverty, understanding the effects of hospitalization on child
development is of critical importance.

Hospitalization and child development
In general, 10–15%of preschoolers displaymild tomoderate behavioral problems (i.e., internalizing and
externalizing; Campbell, 1995), but hospitalized children might be more likely to display internalizing
and externalizing behaviors, given the stress associatedwith hospitalization. Previous research, primarily
focused on the degree to which children exhibited internalizing or externalizing behaviors prior to and
after hospitalization (Small et al., 2009; Small andMelnyk, 2006), has found that children between 2 and
7 years old who exhibited high levels of problem behaviors prior to hospitalization experienced a greater
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increase in these behaviors after discharge compared to children with lower levels of problem behaviors
prior to hospitalization (Small and Melnyk, 2006).

Although children in early childhood are likely to display internalizing and externalizing behaviors as
a result of their developmental age, environmental, and child-level risk factors can increase the like-
lihood of exhibiting problematic behaviors (Cree et al., 2018; DeCarlo Santiago, 2011). Family income
is a risk factor that might influence children’s problem behaviors through multiple mechanisms. For
example, children and adolescents living in poverty are more likely to exhibit internalizing and ex-
ternalizing behaviors compared to more affluent children (DeCarlo Santiago et al., 2011). Research has
identified sex differences in the effect of hospitalization on internalizing and externalizing behaviors,
with males more likely to exhibit problem behaviors than females (Tiedeman and Clatworthy, 1990). As
early as age 5–11, males exhibit more anxiety than females at admission, discharge, and after hos-
pitalization (Tiedeman and Clatworthy, 1990). Furthermore, males are more likely to display and
maintain internalizing and externalizing behaviors than females after hospitalization (Tiedeman and
Clatworthy, 1990). These findings highlight the need to examine exposure to poverty and sex when
considering the effects of hospitalization on the development of behavior problems in early childhood.

Aims
The present study had two aims: (1) to investigate the association between ever being hospitalized in
early childhood and the development of internalizing and externalizing behaviors prior to kindergarten,
and (2) to examine if family poverty status and/or sex moderate this association. Based on previous
literature, the following hypotheses were explored: (1) hospitalized children would exhibit higher levels
of internalizing and externalizing behaviors than children who have not been hospitalized; (2) the
association between hospitalization and internalizing and externalizing behaviors would be stronger for
children from poor families than for children who did not experience poverty; and (3) the association
between hospitalization and internalizing and externalizing behaviors would be stronger for males than
females.

Method
Population
Child and parent observations were drawn from the National Institute of Child Health and Human
Development Study of Early Child Care and Youth Development (NICHD SECCYD). The NICHD
SECCYD collected data through at-home interviews, questionnaires, observations, and telephone
contact at various time points in early childhood. Telephone contact that included family updates were
conducted at 18, 21, 27, 30, 33, 42, 46, and 50months. Home interviewswere conducted at 1, 15, 24, 36,
and 54months. Observations and questionnaires were completed in the home or lab at 6 and 54months.
See supplementary material for description of each variable’s collection time point and collection
method. Further information regarding data collection procedures is included in the Manuals of Op-
eration of the NICHD SECCYD (NICHD Early Child Care Research Network, 1993).

Measures
Hospitalization. Questions asked during data collection interviews and telephone calls were similar
although not the same at every wave, including questions on the child’s health, hospitalization,
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check-ups, and reasons for illness or injury. The questions about hospitalization typically included
“Has (child) seen a doctor or other medical professional or visited a clinic or emergency room since
(X month call)?”. The mother was then asked, “Was child hospitalized?”. To measure hospitali-
zation, a binary variable was created at each time point to represent if a mother reported a child to be
hospitalized at 15, 18, 21, 24, 27, 30, 33, 36, 42, 46, 50, or 54 months for prior conditions, illness,
injury, or other reason. Next, a binary variable “ever hospitalized” was created in which a child
received a 1 if the child was ever hospitalized between 15 and 54 months.

Internalizing and externalizing behaviors. As a measure of their child’s current social competence and
behavior problems, mothers completed the Child Behavior Checklist (CBCL; Achenbach, 1991)
when the child was 54 months old. The CBCL is valid, reliable, and internally consistent and
represents both broadband and narrowband measures of children’s adjustment and problem be-
havior (Achenbach, 1991). Items measure a series of behaviors (100 items) rated on a 3-point scale
from 0 (not true of the child) to 2 (very true of the child). Empirically derived syndromes are scored
with standard computer programs to generate narrow band syndrome scores (e.g., social problems,
depression, delinquency, aggression, and attention problems) and broad band syndrome scores
(externalizing behavior problems, internalizing behavior problems, total problems). Internalizing
Behavior Problems combines the Social Withdrawal, Somatic Complaints, and Anxiety/Depression
scales, while Externalizing Behavior Problems combines the Delinquent Behavior and Aggressive
Behavior scales (Achenbach, 1991). Raw scores from the CBCL are converted to standardized T
scores based on age and sex. T scores less than 60 are considered in the normal range, 60–63
represent borderline scores, and scores greater than 63 are in the clinical range (Achenbach, 1991).

Moderator variables. Child sex (male, female) was recorded during recruitment at the hospital.
Family poverty status was also reported during home visits throughout early childhood. A binary
“poor/not poor” variable was created at each time point (1, 6, 15, 24, 36, and 54 months) by
calculating poverty thresholds based on household size and income-to-needs ratio. The ratio was
computed by dividing family income by the poverty threshold for each household (U.S. Department
of Labor, 1994). Next, a binary “ever poor” variable was created to assess if children were ever
below the poverty line during early childhood.

Selecting covariates for propensity score analysis. Measures reported by mothers at the 1-month in-
terview were used to estimate the propensity score. Maternal age was measured in years. Maternal,
paternal, and child race were chosen from the following options: American Indian, Asian or Pacific
Islander, African American, White, or Other. Mother, father, and child Hispanic ethnicity were
collected as binary questions (no, yes). Race/ethnicity was coded as a binary variable of White non-
Hispanic or other race/ethnicity because of the predominance of White non-Hispanic participants in
the study and the small number of participants identifying as other racial/ethnic groups (Ross et al.,
2020). Marital status was used to create a binary variable of “living together/not living together”.
Maternal and paternal education were separately dummy coded to indicate having at least a high
school diploma or GED (0: < high school degree or GED, 1: >= high school degree or GED).

During recruitment, mothers reported on the child’s birth weight (grams) and gestational age
(weeks). At 1-month interview, the mother reported on health measures related to the baby. Type of
delivery included three choices of vaginal delivery, planned c-section, or emergency c-section. A
binary variable for type of delivery was created for “vaginal/not vaginal” birth. Two variables were
combined to measure length of stay for the child. Mothers reported on how many days the baby
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stayed in the hospital. Complications after delivery was a binary variable of yes or no. Child’s health
was rated as poor, fair, good, or excellent, then health of the baby was coded as a binary variable
rated as “poor/fair” and “good/excellent”. Respiratory problems (including runny nose, cough, or
cold) and intestinal problems (including vomiting, diarrhea, and not eating) were assessed with two
yes/no questions. Preventative care for the baby such as attending routine check-up was reported by
mothers through a yes/no question.

Child temperament was collected in-home when the child was 6 months old through the Revised
Infant Temperament Questionnaire (McDevitt and Carey, 1978) with reliability and validity
previously demonstrated (Slabach et al., 1991). Maternal sensitivity was assessed through the
Mother-Child Interaction Semi-Structured Procedure based on previous findings on qualities of
parenting and development of secure attachments for children (Egeland and Farber, 1984). Maternal
sensitivity was rated by objective observers using 15-minute videos of mother’s interacting with
their children during free play, collected at the 6-month home visit (no previous studies evaluate
psychometric properties). Maternal social support was collected in-home at 1-month using the
Relationships with Other People instrument (Marshall and Barnett, 1993). Reliability was high (α =
.91) and maternal sensitivity was significantly correlated with depression (r = �.38, p < .001),
anxiety (r = �.23, p < .001), and physical health as measured by physical symptoms (r = �.20, p <
.001). Although the distribution of maternal social support was skewed, previous research has not
transformed the data (Bono et al., 2016). Maternal mental health was collected using the Center of
Epidemiological Studies Depression Scale (CES-D) during the 6-month home visit (Orme et al.,
1986) and was log transformed due to skewness. Internal consistency was high in the general
population (α =.85) and in the clinical sample (α =.90), and high correlations between the CES-D
and other measures of depressive symptoms have been demonstrated (Orme et al., 1986). Maternal
substance abuse and environmental smoke exposure was determined by mothers reporting on a two-
item binary questionnaire (Overpeck and Moss, 1991; Sexton et al., 1990; Tager, 1991).

Analytic approach
Utilizing propensity score matching, the present study compared children’s behavior problems (i.e.,
internalizing and externalizing) at 54 months in a sample of children who were hospitalized in early
childhood (between 15 and 54 months) to a matched control sample of children who were not
hospitalized in early childhood. We also examined poverty and child sex as potential moderators of
the association between hospitalization and behavior problems.

To control for the possibility that a child’s likelihood to be hospitalized, rather than the hos-
pitalization per se, might affect children’s development of problematic behavior, we utilized two
different methodological approaches. First, the current study used the quasi-experimental approach
of propensity score matching to replicate causal effects established by experimental randomization
by matching hospitalized and non-hospitalized children on background characteristics or covariates
collected prior to hospitalization (Rubin, 2007). This approach attempts to remove potential
confounding variables related to exposure (i.e., hospitalization) and/or outcome variables (i.e.,
internalizing and externalizing behaviors). Thus, information collected when the child was 1 month
and 6 months of age was utilized and the matching variables included (see Table 1) were selected as
they have been shown to be associated with hospitalization and/or the problem behaviors in past
research (e.g., Auger et al., 2021; Chaudry and Wimer, 2016; Ray and Lorch, 2013). Additionally,
characteristics that were not balanced between groups in the propensity score matching were
included as statistical covariates in regression models to assess the robustness of the findings.
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Missing data
Of 1364 children in the original study, 1278 children were considered for inclusion based on
complete outcome data. Multiple imputation was used on the sample of 1278 participants using
Blimp 3.0 (Keller and Enders, 2021). The imputation model included all observed variables and the
hypothesized moderator interactions of hospitalization and sex and hospitalization and exposure to
poverty (Von Hippel, 2009). After creating 20 imputed datasets, analyses generate parameter
estimates and standard errors that are combined in a pooling phase (Graham et al., 2007; Enders,
2010). SPSS 28 does not allow data to be pooled when estimating propensity scores, thus, pooling
for this phase was handled manually. Pooling the propensity score analyses consisted of averaging
parameter estimates and standard errors.

Estimating the propensity score and outcome models
The first step in the analysis involved estimating the propensity scores using SPSS 28 (IBM
Corp., 2021). Logistic regression was used to estimate each child’s predicted probability of
being assigned to the exposure group (i.e., hospitalization) while adjusting for covariates
related to both hospitalization and problematic behaviors (see Table 2). The logistic regression
model was run 20 times to estimate the propensity score for each data set that was multiply
imputed (Graham et al., 2007). The average of each child’s 20 propensity scores was taken to
create the average or pooled propensity score used to match participants. The propensity
scores were then arranged from highest to lowest propensity score with each observation
having neighbors with the smallest propensity distance. After propensity scores for each child
were pooled, the pooled propensity score was multiplied by the standard deviation of the
propensity score and a factor .2 to create the caliper score (Austin, 2011). Children who had
been hospitalized were matched to children who had not been hospitalized if their average
propensity score fell within the caliper used in the current study (.012299). From the original
sample, 115 children had been hospitalized during early childhood. Using the caliper score,
these 115 children were matched to the most similar non-hospitalized child. One participant
did not have a match within the caliper and thus was excluded from the matching process,
resulting in 114 pairs total. If a hospitalized child had two potential matches, the non-
hospitalized child with a smaller propensity score distance was used to match to the hos-
pitalized child (Tumlinson et al., 2014). After children were matched, the estimated pro-
pensity score distributions and distributions of each separate covariate were compared to
assess balance (i.e., through t-tests and standardized mean difference) between treatment and
control groups (Zhang et al., 2019). Finally, once groups were balanced, demographic dif-
ferences were examined between the matched and unmatched groups.

Using the sample of hospitalized and non-hospitalized children matched on propensity scores,
hypotheses were tested using a multivariate multiple regression approach in SPSS 28 (IBM Corp.,
2021). Multiple regression was appropriate because internalizing and externalizing behaviors are
continuous outcomes that are normally distributed. In the first model, the main effect of hospi-
talization on problematic behaviors was examined. Next, two separate models examined main
effects for hospitalization and poverty status and sex on problematic behaviors. Third, two ad-
ditional models examined the moderating effect of poverty status and sex on the association between
hospitalization and problematic behaviors. These two models included measures of hospitalization,
poverty status, or sex, and a variable capturing the multiplicative interaction between hospitalization
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and poverty status or sex. For example, to test whether the association between hospitalization and
externalizing behavior differed for children who did and did not experience poverty, a categorical
variable capturing each combination of hospitalization and childhood poverty was included in the
regression model, with children who were hospitalized and did not experience poverty as the

Table 1. Descriptive statistics for childhood hospitalization, problematic behaviors, and propensity score
matching covariates.

Total (N = 1278)

n % M SD Skew Kurtosis

Hospitalization
Hospitalized 115 9.00%

Problematic behaviors
CBCL-Internalizing Behaviors (T-Sc ore) 47.29 8.88 0.34 �0.27
CBCL-Externalizing Behaviors (T-Score) 51.69 9.39 0.11 �0.22

Moderator variables
Ever poor 390 30.50%
Child sex (Male) 661 51.70%

Covariates
Site (Site 1) 131 10.30%
Maternal age (Years) 28.22 5.62 0.04 �0.60
Maternal race (White) 1028 80.40%
Paternal race (White) 1023 80.10%
Maternal marital status (Partnered) 1096 86.10%
Maternal education (High School) 265 20.70%
Paternal education (High School) 272 21.30%
Child race (White) 983 76.90%
Child birth weight (Grams) 3494.53 504.97 0.12 0.17
Child gestational age (Weeks) 39.28 1.44 �0.58 0.85
Type of delivery (Vaginal) 1007 78.80%
Child in hospital at birth (Days) 2.56 1.65 2.68 10.01
Child complications 296 23.20%
Child health 1244 97.30%
Child respiratory problems 275 21.50%
Child intestinal Problems 166 13.00%
Child to doctor 1120 87.60%
Income-to-needs (Score) 2.93 2.65 2.53 10.09
Child temperament (Score) 3.17 0.40 �0.14 0.49
Maternal sensitivity (Score) 9.22 1.78 �0.46 �0.22
Social support (Score) 5.17 0.64 �1.16 2.08
Maternal depression (Score) 8.95 8.37 1.73 3.66
Natural logarithm maternal depression (Score) 1.67 1.27 �1.41 2.56
Prenatal maternal smoking 224 17.50%
Prenatal maternal exposure to smoke 358 28.00%

Note: N=1,278. CBCL=Child behavioral Checklist.
M=Mean; SD=Standard Deviations; Child to doctor=child had routine check-ups rated as yes/no; Child health=child’s health
rated as “poor/fair” or “good/excellent”.
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Table 2. Balancing of the matched sample covariates and propensity score averages.

Hospitalized (n = 144) Not hospitalized (n = 144)

% M SD % M SD

Binary covariates
Site 2 0.08 0.10
Site 3 0.06 0.05
Site 4 0.19 0.16
Site 5 0.09 0.11
Site 6 0.07 0.06
Site 7 0.13 0.11
Site 8 0.08 0.09
Site 9 0.07 0.05
Site 10� 0.09 0.14
Child Sex (Male) 0.61 0.63
Ever Poor (Poor)� 0.34 0.41
Maternal Less than High School
Education

0.11 0.12

Maternal Some College Education� 0.23 0.28
Maternal Bachelor’s Education 0.20 0.18
Maternal Graduate Education 0.18 0.14
Paternal Less than High School
Education

0.07 0.06

Paternal Some College Education 0.29 0.26
Paternal Bachelor’s Education 0.17 0.21
Paternal Graduate Education 0.20 0.23
Maternal Marital Status (Partnered) 0.81 0.78
Maternal Race (White) 0.81 0.82
Paternal Race (White) 0.77 0.75
Child Race (White) 0.75 0.75
Type of Delivery (Vaginal) 0.79 0.77
Child Complications 0.25 0.25
Child Health 0.97 0.97
Child Respiratory Problems 0.24 0.22
Child Intestinal Problems 0.15 0.18
Child to Doctor 0.84 0.84
Prenatal Maternal Smoking 0.21 0.19
Prenatal Maternal Exposure to Smoke 0.36 0.31

Continuous Covariates
Income-to-needs (Score) 2.84 2.09 2.69 2.25
Maternal Age (Years)� 28.03 5.82 27.22 5.78
Child Birth Weight (Grams) 3438.50 496.50 3410.87 497.91
Child Gestational Age (Weeks) 39.18 1.36 39.08 1.54
Child in Hospital at Birth (Days)� 2.79 1.81 3.11 2.42
Child Temperament (Score)� 3.21 0.41 3.30 0.43

(continued)
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reference category. Similarly, children who were hospitalized and female served as the reference
group when examining the interaction between hospitalization and sex.

A fourth set of models were used to examine the robustness of moderated effects when including
covariates that were unbalanced in the propensity score matching process (Nguyen et al., 2017).
False Discovery Rate was calculated for the hypothesized effects (i.e., hospitalization, poverty
status, sex, and moderated effects) to reduce the potential for Type I error due to multiple testing
(Benjamini and Hochberg, 1995).

Results
Prior to conducting analyses, the sample was reduced from 1364 participants to 1278 participants to
exclude individuals without complete data on hospitalization. This inclusion criterion was es-
tablished to avoid the possibility that hospitalization would be imputed for children who dropped
out of the study prior to 54 months. See Table 1 for description of characteristics of the total sample.
Of the 1278 participants, 228 children were included in the matched sample. Demographic
characteristics were compared for the matched (n = 228, 17.80%) and unmatched groups (n = 1,050,
82.80%), with two significant differences identified. There was a significant difference for sex (X2 =
11.38, p < .001) and mothers’ Ethnicity/race (X2 = 4.19, p =.041) between the children included in
the matched and unmatched samples, with a higher percentage of males in the matched sample and
a higher percentage of mothers who were a race/ethnicity other than White non-Hispanic in the
unmatched sample.

The matched sample consisted of 114 hospitalized children and 114 children who were not
hospitalized prior to being 54 months old. Of the 40 covariates on which children were matched, 7
covariates were not balanced (Zhang et al., 2019; see Table 2). Given these findings, double
adjustment for analyses examining study hypotheses was applied by including covariates that were
unbalanced to ensure that results were robust (see Model 4 in Table 3; Nguyen et al., 2017). The
primary study variables (likelihood to be hospitalized, poverty status, and sex) were balanced.

Around 62% of children in the matched sample were male. Children in the matched sample were
primarily White 217(95.2%), as were mothers 224(98.2%) and fathers 219(96.1%). The matched
sample at 1 month was primarily not in poverty 156(68.4%). Around 28% of mothers and 22.4% of
fathers received their high school education or Graduate Equivalency Degree. Please refer to Table 2

Table 2. (continued)

Hospitalized (n = 144) Not hospitalized (n = 144)

% M SD % M SD

Maternal Sensitivity (Score) 8.92 1.92 8.79 1.71
Social Support (Score)� 5.09 0.62 5.02 0.73
Natural Logarithm Maternal
Depression (Score)

1.81 1.27 1.68 1.23

Propensity Score Average (Score) 0.13 0.07 0.13 0.07

Note: Covariates followed by an � indicate an imbalance between groups. Site 1 served as the reference group. High school
graduate or GED served as the reference group for maternal and paternal education.
M = Mean; SD = Standard Deviation; Child to Doctor = child had routine check-ups rated as yes/no; Child Health = child’s
health rated as “poor/fair” or “good/excellent”.
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for descriptive statistics for characteristics by hospitalization group and see Table 4 for primary
study variable descriptive statistics (i.e., hospitalizations, internalizing, and externalizing behaviors)
by child poverty status and sex.

For the primary analyses, we present unstandardized regression coefficients and 95% confidence
intervals (CI) for statically significant results with potential clinical implications. Contrary to
hypothesis one, there was no direct association between hospitalization and problematic behaviors
(see Model 1 in Table 3; Internalizing: B = �0.21, 95% CI [�2.93, 2.51]; Externalizing:
B = �1.0695% CI [�4.12, 2.00]). Income-to-needs was directly associated with both outcomes
when added to the model (see Model 2 in Table 3; Internalizing: B = 4.51, 95% CI [1.66,7.37];
Externalizing: B = 6.15, 95% CI [3.09, 9.22]). In partial support of hypothesis two, poverty
significantly moderated the association between hospitalization and externalizing behaviors (see
Model 3 in Table 3; Internalizing: B = 4.19, 95% CI [�1.14, 9.51]; Externalizing: B = 7.01, 95% CI
[1.16, 12.87]). The significant moderated effect was still present for externalizing behaviors after
including unbalanced covariates and adjustment for False Discovery Rate (see Model 4 in Table 3;
Externalizing: B = �7.66, 95% CI [1.73, 13.82]). Sex was also not directly associated with
hospitalization and problematic behaviors (see Model 5 in Table 2; Internalizing: B = �1.04, 95%
CI [�3.80, 1.72]; Externalizing: B = �1.79, 95% CI [�4.83, 1.26]). Analyses examining sex
revealed that children’s sex did not moderate the association between hospitalization and prob-
lematic behaviors (see Model 6 in Table 3; Internalizing: B = �2.94, 95% CI [�8.44, 2.56];
Externalizing: B = �1.14, 95% CI [�7.19, 4.91]).

Follow-up analyses further examined how childhood exposure to poverty moderated the as-
sociation between hospitalization and externalizing behaviors. Means and standard deviations for
externalizing behaviors are presented by hospitalization and poverty status in Table 4. Children who
were both hospitalized and experienced poverty had estimated externalizing scores 7.62 units higher
than children who experienced hospitalization but were never poor (B = 7.62, 95% CI [�2.83,
12.41]).

Discussion
We investigated if being hospitalized in early childhood was associated with the development of
internalizing and externalizing behaviors and whether family poverty status and/or sex moderated
this association. Using a rigorous quasi-experimental design, we found evidence of the direct impact
of poverty on socioemotional development during early childhood. Contrary to previous research on
hospitalization, our results did not reveal a significant association between hospitalization and
internalizing or externalizing behaviors (Small et al., 2009; Small and Melnyk, 2006). Instead,
poverty status appeared to moderate the impact of childhood hospitalization on externalizing
behaviors. Children who were hospitalized and experienced poverty at some point during early
childhood displayed greater externalizing behaviors than children who were hospitalized but did not
experience poverty. These results strengthen findings that adequate socioeconomic resources are
directly associated with fewer problematic behaviors in childhood, as well as suggest that exposure
to poverty might amplify the negative impact of stressful events (e.g., hospitalization) on exter-
nalizing behavior.

We identified a novel yet intuitive finding that the association between hospitalization and
externalizing behaviors was modified by experiences of childhood poverty. Children living in
poverty are more likely to be hospitalized and exhibit more behavior problems compared to those
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from more affluent families (DeCarlo Santiago et al., 2011). These results suggest that the effects of
hospitalization for children’s externalizing problems in early childhood differ depending on whether
the child had experienced poverty in early childhood. As expected, children who experienced both
poverty and hospitalization had higher externalizing problems than children who experienced
hospitalization but not poverty. This is the first study to examine poverty status as a factor driving
the association between general hospitalization and behavior problems, as others have focused only
on children who are in ICUs during early childhood (Rees et al., 2004; Small, 2002). Our findings
highlight the need to reduce exposure to poverty in all children, but especially emphasize the need to
develop interventions that can reduce the harmful impact of hospitalization on children exposed to
poverty.

Reducing the risk of hospitalization for children that experience poverty might also help address
their heightened risk for externalizing behaviors. Although improving the health of children in
poverty is a complex and challenging issue, programs in communities that promote an integrative
approach to healthcare for families that have experienced poverty that combine physical, cognitive,
emotional, and social support have shown promise (Brown et al., 2021; Carroll et al., 2020; Halfon
et al., 2007; High et al., 2000; Page and Golden, 2009). Such programs could reduce the cost of
medical bills that occur after hospitalization by preventing hospitalization in the first place, which is
particularly important for families that experience poverty.

Contrary to previous research focused on samples of older children, we found no differences
between kindergarten-age males and females after hospitalization on behavioral outcomes (Small
et al., 2009). Further, previous research that has found sex to be significantly related to children’s
behavior problems has focused only on hospitalized children (Tiedeman and Clatworthy, 1990),
without a comparison sample.

Study limitations
An important limitation in the current study is that children’s underlying reason for hospitalization,
hospital length of stay, frequency, or ICU status were not explored. Previous research has found that
children who experience critical and intensive hospital stays are likely to have severe chronic
illnesses and those individuals show higher levels of problematic behaviors compared to hospi-
talized peers with less severe illness (Pinquart and Teubert, 2012). Another limitation of the current
study is that we utilized a static measure of poverty (i.e., income-to-needs ratio) collected when the

Table 4. Matched sample descriptive statistics for hospitalization and outcome variables by hospitalization
and sex.

Externalizing behaviors

M SD.

Hospitalized poor (n = 29) 58.69 10.93
Not hospitalized poor (n = 33) 56.36 10.88
Hospitalized not poor (n = 65) 48.97 9.14
Not hospitalized not poor (n = 56) 52.00 9.90

Note: Descriptives were reported on non-imputed data.
M: Mean; SD: Standard Deviation.
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child was one month old. It is possible that families moved in and out of poverty throughout the
study (i.e., birth to 54 months) and it is important to acknowledge that duration, timing, and stability
of circumstances throughout children’s development have differential effects on childhood out-
comes (Ben-Shlomo and Kuh, 2002). Another limitation was that our sample was not nationally
representative and included mainly White non-Hispanic participants. This leaves questions, given
that racial and ethnic characteristics are highly related to poverty status (Chen et al., 2002) and
underrepresented populations, including Black and Hispanic individuals, are more likely to be
hospitalized compared to White individuals (Mayberry et al., 2000). Further, individuals from less
affluent Black and Hispanic families are likely to showmore behavior problems thanWhite children
(Keiley et al., 2000). Thus, future research should strive to use diverse and representative samples to
examine behavioral outcomes related to poverty and external stressors in childhood.

Future directions
Future research should include children who have been hospitalized for different reasons and
different durations/frequency throughout early childhood. Work that incorporates current poverty
status at the time of hospitalization would provide a more sensitive test of the moderation effects
examined in the present study. Also, future studies should explore race/ethnicity as moderating
factors in the relation between hospitalization, poverty exposure, and problematic behaviors.

Implications for practice
As previously stated, reducing the risk of hospitalization for children that experience poverty could
help decrease their compounding risk for problematic behaviors. The primary method through
which the medical field attempts to improve children’s health outcomes is through parental ed-
ucation about healthy and preventative behaviors for children (Glascoe et al., 1998). Parents re-
ceiving health related education, particularly those living in poverty, experience better health
outcomes for their children (Glascoe et al., 1998). One factor related to preventative health care is
having health insurance (Chen et al., 2002); families with health insurance are more likely to engage
in preventative practices such as and are less likely to use emergency rooms and urgent care clinics
(Mayberry et al., 2000). During those preventative practices, like check-ups, parents are often
provided with information that support the promotion of children’s health and behavior (Glascoe
et al., 1998). However, families living in poverty are less likely to have health insurance compared to
more affluent families and children without consistent health insurance could be at risk for multiple
hospitalizations and behavior problems because of the lack of preventative care and educational
services provided by hospitals.

If children are hospitalized, auxiliary services provided by hospitals are an integrative health care
approach that could reduce problematic behaviors for hospitalized children who have experienced
poverty. For example, certified child life specialists can provide emotional support and teach coping
strategies that children and families might need after hospitalization which can help improve coping
mechanisms for these individuals (Romito et al., 2021). Hospitalized children from families that
experience poverty might not have the financial and educational resources at home compared to
children frommore affluent families to help promote healthy coping mechanisms. Improving coping
mechanisms could help hospitalized children that have experienced poverty improve their prob-
lematic behaviors.
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Conclusions
The current study extends prior research in three important ways. First, our findings suggest that
problematic behaviors seen after hospitalization are not above and beyond what would typically be
observed during early childhood. Second, we found that of children who were hospitalized, children
who experience moderate to high levels of poverty during early childhood exhibited higher rates of
externalizing behaviors than those who did not experience poverty. Lastly, our use of a quasi-
experimental method to estimate the impact of hospitalization and poverty exposure on behavioral
outcomes produced results with greater internal validity than other comparable studies.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or
publication of this article.

Funding

The author(s) received no financial support for the research, authorship, and/or publication of this article.

ORCID iD

Priscilla M Goble  https://orcid.org/0000-0002-3248-4527

Supplemental Material

Supplemental material for this article is available online.

References

Achenbach TM (1991)Manual for the Child Behavior Checklist/4-18 and Profile. Burlington, VT: University
of Vermont, Department of Psychiatry.

Auger N, Soullane S, LuuMT, et al. (2021) Association of cesarean delivery with childhood hospitalization for
infections before 13 years of age. Journal of Pediatrics 231: 178–184. DOI: 10.1016/j.jpeds.2020.12.036

Austin PC (2011) Optimal caliper widths for propensity-score matching when estimating differences in means
and differences in proportions in observational studies. Pharmaceutical Statistics 10: 150–161. DOI: 10.
1002/pst.433

Benjamini Yand Hochberg Y (1995) Controlling the false discovery rate: a practical and powerful approach to
multiple testing. Journal of the Royal Statistical Society 57: 289–300. DOI: 10.1111/j.2517-6161.1995.
tb02031.x

Ben-Shlomo Yand Kuh D (2002) A life course approach to chronic disease epidemiology: conceptual models,
empirical challenges and interdisciplinary perspectives. International Journal of Epidemiology 31(2):
285–293. DOI: 10.1093/ije/31.2.285

Bono KE, Sy SR and Kopp CB (2016) School readiness among low-income black children: family char-
acteristics, parenting, and social support. Early Child Development and Care 186(3): 419–435. DOI: 10.
1080/03004430.2015.1039528

Brennan LM, ShawDS, Dishion TJ, et al. (2012) Longitudinal predictors of school-age academic achievement:
unique contributions of toddler-age aggression, oppositionality, inattention, and hyperactivity. Journal of
Abnormal Child Psychology 40(8): 1289–1300. https://10.1007/s10802-012-9639-2

Brooks-Gunn J, McCormick MC, Klebanov PK, et al. (1998) Health care use of 3-year-old low birth weight
premature children: effects of family and neighborhood poverty. The Journal of Pediatrics 132: 971–975.
DOI: 10.1016/S0022-3476(98)70393-2

Flynn et al. 15

https://orcid.org/0000-0002-3248-4527
https://orcid.org/0000-0002-3248-4527
https://doi.org/10.1016/j.jpeds.2020.12.036
https://doi.org/10.1002/pst.433
https://doi.org/10.1002/pst.433
https://doi.org/10.1111/j.2517-6161.1995.tb02031.x
https://doi.org/10.1111/j.2517-6161.1995.tb02031.x
https://doi.org/10.1093/ije/31.2.285
https://doi.org/10.1080/03004430.2015.1039528
https://doi.org/10.1080/03004430.2015.1039528
https://10.1007/s10802-012-9639-2
https://doi.org/10.1016/S0022-3476(98)70393-2


Brown A, Noone K, Rapee RM, et al. (2021) Preventing internalising problems in preschoolers with chronic
physical health conditions. Journal of Child Health Care. DOI: 10.1177/13674935211013192

Campbell SB (1995) Behavior problems in preschool children: a review of recent research. Journal of Child
Psychology and Psychiatry 36(1): 113–149. DOI: 10.1111/j.1469-7610.1995.tb01657.x

Carroll A, Houghton S, Forrest K, et al. (2020) Who benefits most? Predicting the effectiveness of a social and
emotional learning intervention according to children’s emotional and behavioural difficulties. School
Psychology International 41(3): 197–217. DOI: 10.1177/0143034319898741

Chaudry A andWimer C (2016) Poverty is not just an indicator: the relationship between income, poverty, and
child well-being. Academic Pediatrics 16(3): S23–S29. DOI: 10.1016/j.acap.2015.12.010

Chen E, Hanson MD, Paterson LQ, et al. (2006a) Socioeconomic status and inflammatory processes in
childhood asthma: the role of psychological stress. The Journal of Allergy and Clinical Immunology 117(5):
1014–1020. DOI: 10.1016/j.jaci.2006.01.036

Chen E, Martin AD and Matthews KA (2006b) Understanding health disparities: the role of race and so-
cioeconomic status in children’s health. American Journal of Public Health 96(4): 702–708. DOI: 10.2105/
AJPH.2004.048124

Chen E, Matthews KA and Boyce WT (2002) Socioeconomic differences in children’s health: how and why do
these relationships change with age? Psychological Bulletin 128(2): 295–329. DOI: 10.1037//0033-2909.
128.2.295

Cree RA, Bitsko RH, Robinson LR, et al. (2018) Health care, family, and community factors associated with
mental, behavioral, and developmental disorders and poverty among children aged 2-8 years - United States,
2016. Morbidity and Mortality Weekly Report 67(50): 1377–1383. DOI: 10.15585/mmwr.mm6750a1

DeCarlo Santiago C, Wadsworth ME and Stump J (2011) Socioeconomic status, neighborhood disadvantage,
and poverty-related stress: prospective effects on psychological syndromes among diverse low-income
families. Journal of Economic Psychology 32: 218–230. DOI: 10.1016/j.joep.2009.10.008

Egeland B and Farber EA (1984) Infant-mother attachment: factors related to its development and changes over
time. Child Development 55(3): 753–771. DOI: 10.2307/1130127

Enders CK (2010) Applied Missing Data Analysis. New York: Guilford Press.
Glascoe FP, Oberklaid F, Dworkin PH, et al. (1998) Brief approaches to educating patients and parents in

primary care. Pediatrics 101(6): E10. DOI: 10.1542/peds.101.6.e10
Graham JW, Olchowski AE and Gilreath TD (2007) How many imputations are really need? Some practical

clarifications of multiple imputation theory. Prevention Science 8: 206–213. DOI: 10.1007/s11121-007-
0070-9

Halfon N, DuPlessis H and Inkelas M (2007) Transforming the U.S. child health system. Health Affairs 26(2):
315–330. DOI: 10.1377/hlthaff.26.2.315

High PC, LaGasse L, Becker S, et al. (2000) Literacy promotion in primary care pediatrics: can we make
a difference? Pediatrics 105(3): 927–934.

Holtz CA, Fox RA and Meurer JR (2015) Incidence of behavior problems in toddlers and preschool children
from families living in poverty. The Journal of Psychology Interdisciplinary and Applied 149(1–2):
161–174. DOI: 10.1080/00223980.2013.853020

Huaqing Qi C and Kaiser AP (2003) Behavior problems of preschool children from low-income families:
review of the literature. Topics in Early Childhood Special Education 23(4): 188–216. DOI: 10.1177/
02711214030230040201

IBM Corp (2021) Released. IBM SPSS Statistics for Macintosh, Version 28.0. Armonk, NY: IBM Corp.
Keiley MK, Bates J, Dodge K, et al. (2000) A cross-domain growth analysis: externalizing and internalizing

behaviors during 8 years of childhood. Journal of Abnormal Child Psychology 28: 161–179. DOI: 10.1023/
A:1005122814723

Keller BT and Enders CK (2021) Blimp user’s guide Version 3. Retrieved from www.appliedmissingdata.com/
multilevel-imputation.html

Kersten EE, Adler NE, Gottlieb L, et al. (2018) Neighborhood child opportunity and individual-level pediatric
acute care use and diagnoses. Pediatrics 141(5): 1–9. DOI: 10.1542/peds.2017-2309

16 Journal of Child Health Care 0(0)

https://doi.org/10.1177/13674935211013192
https://doi.org/10.1111/j.1469-7610.1995.tb01657.x
https://doi.org/10.1177/0143034319898741
https://doi.org/10.1016/j.acap.2015.12.010
https://doi.org/10.1016/j.jaci.2006.01.036
https://doi.org/10.2105/AJPH.2004.048124
https://doi.org/10.2105/AJPH.2004.048124
https://doi.org/10.1037//0033-2909.128.2.295
https://doi.org/10.1037//0033-2909.128.2.295
https://doi.org/10.15585/mmwr.mm6750a1
https://doi.org/10.1016/j.joep.2009.10.008
https://doi.org/10.2307/1130127
https://doi.org/10.1542/peds.101.6.e10
https://doi.org/10.1007/s11121-007-0070-9
https://doi.org/10.1007/s11121-007-0070-9
https://doi.org/10.1377/hlthaff.26.2.315
https://doi.org/10.1080/00223980.2013.853020
https://doi.org/10.1177/02711214030230040201
https://doi.org/10.1177/02711214030230040201
https://doi.org/10.1023/A:1005122814723
https://doi.org/10.1023/A:1005122814723
http://www.appliedmissingdata.com/multilevel-imputation.html
http://www.appliedmissingdata.com/multilevel-imputation.html
https://doi.org/10.1542/peds.2017-2309


Larson K and Halfon N (2010) Family income gradients in the health and health care access of US children.
Maternal and Child Health Journal 14: 332–342. DOI: 10.1007/s10995-009-0477-y

Levy MC, Kronenberger WG and Carter BD (2008) Brief report: illness factors and child behavior before and
during pediatric hospitalization. Journal of Pediatric Psychology 33(8): 905–909. DOI: 10.1093/jpepsy/
jsn039

Link BG and Phelan J (1995) Social conditions as fundamental causes of disease. Journal of Health and Social
Behavior 35: 80–94. DOI: 10.2307/2626958

Madigan S, Atkinson L, Laurin K, et al. (2013) Attachment and internalizing behavior in early childhood:
a meta-analysis. Developmental Psychology 49(4): 672–689. DOI: 10.1037/a0028793

Marshall NL and Barnett RC (1993) Work-family strains and gains among two-earner couples. Journal of
Community of Psychology 21: 64–78. DOI: 10.1002/1520-6629(199301)21:1<64::AID-JCOP2290210108>3.0.
CO;2-P

Mayberry RM, Mili F and Ofili E (2000) Racial and ethnic differences in access to health care. Medical Care
Research and Review 57(1): 108–154. DOI: 10.1177/1077558700057001S06

McCartney K., Bub KL and Burchinal MR (2006) Best practices in quantitative methods for developmentalist.
Monographs of the Society for Research in Child Development 71(3): 105–126. DOI: 10.1111/j.0037-976X.
2006.00375.x

McDevitt SC and Carey WB (1978) The measurement of temperament in 3–7 year old children. Child
Psychology & Psychiatry & Allied Disciplines 19(3): 245–253. DOI: 10.1111/j.1469-7610.1978.tb00467.x

Nguyen TL, Collins GS, Spence J, et al. (2017) Double-adjustment in propensity score matching analysis:
choosing a threshold for considering residual imbalance. BMCMedical Research Methodology 17: 78. DOI:
10.1186/s12874-017-0338-0

NICHD Early Child Care Research Network (1993) The NICHD Study of Early Child Care: A Comprehensive
Longitudinal Study of Young Children’s Lives. ERIC Document Reproduction Service No. ED 353 0870.

Orme J, Reis J and Herz E (1986) Factorial and discriminant validity of the center for epidemiological studies
depression (CES-D) scale. Journal of Clinical Psychology 42: 28–33. DOI: 10.1002/1097-4679(198601)
42:1<28::aid-jclp2270420104>3.0.co;2-t

Ormel J, Oldehinkel AJ, Ferdinand RF, et al. (2005) Internalizing and externalizing problems in adolescence:
general and dimension-specific effects on familial loadings and preadolescent temperament traits. Psy-
chological Medicine 35(12): 1825–1835. DOI: 10.1017/S0033291705005829

Overpeck MD and Moss AJ (1991) Children’s exposure to environmental cigarette smoke before and after
birth: health of our Nation’s children, United States, 1988. Advance Data: From Vital and Health Statics of
the National Center for Health Statistics 202: 1–12.

Page LO and Golden JA (2009) Functional behavioral assessment as a model for multidisciplinary assessment
and treatment. Journal of Child Health Care : For Professionals Working with Children in the Hospital and
Community 13(4): 347–360. DOI: 10.1177/1367493509344825

Pinquart M and Teubert D (2012) Academic, physical, and social functioning of children and adolescents with
chronic physical illness: a meta-analysis. Journal of Pediatric Psychology 37(4): 376–389. DOI: 10.1093/
jpepsy/jsr106

Ray KN and Lorch SA (2013) Hospitalization of early preterm, late term, and term infants during the first year
of life by gestational age. Hospital Pediatrics 3(3): 194–203. DOI: 10.1542/hpeds.2012-0063

Rees G, Gledhill J, Garralda ME, et al. (2004) Psychiatric outcome following paediatric intensive care unit
(PICU) admission: a cohort study. Neonatal and Pediatric Intensive Care 30: 1607–1614. DOI: 10.1007/
s00134-004-2310-9

Rennick JE, Morin I, Kim D, et al. (2004) Identifying children at high risk for psychological sequelae after
pediatric intensive care unit hospitalization. Pediatric Critical Care Medicine 5(4): 358–363. DOI: 10.1097/
01.PCC.0000128603.20501.0D

Rennick JE and Rashotte J (2009) Psychological outcomes in children following pediatric intensive care unit
hospitalization: a systematic review of the research. Journal of Child Health Care 13(2): 128–149. DOI: 10.
1177/1367493509102472

Flynn et al. 17

https://doi.org/10.1007/s10995-009-0477-y
https://doi.org/10.1093/jpepsy/jsn039
https://doi.org/10.1093/jpepsy/jsn039
https://doi.org/10.2307/2626958
https://doi.org/10.1037/a0028793
https://doi.org/10.1002/1520-6629(199301)21:1<64::AID-JCOP2290210108>3.0.CO;2-P
https://doi.org/10.1002/1520-6629(199301)21:1<64::AID-JCOP2290210108>3.0.CO;2-P
https://doi.org/10.1177/1077558700057001S06
https://doi.org/10.1111/j.0037-976X.2006.00375.x
https://doi.org/10.1111/j.0037-976X.2006.00375.x
https://doi.org/10.1111/j.1469-7610.1978.tb00467.x
https://doi.org/10.1186/s12874-017-0338-0
https://doi.org/10.1002/1097-4679(198601)42:1<28::aid-jclp2270420104>3.0.co;2-t
https://doi.org/10.1002/1097-4679(198601)42:1<28::aid-jclp2270420104>3.0.co;2-t
https://doi.org/10.1017/S0033291705005829
https://doi.org/10.1177/1367493509344825
https://doi.org/10.1093/jpepsy/jsr106
https://doi.org/10.1093/jpepsy/jsr106
https://doi.org/10.1542/hpeds.2012-0063
https://doi.org/10.1007/s00134-004-2310-9
https://doi.org/10.1007/s00134-004-2310-9
https://doi.org/10.1097/01.PCC.0000128603.20501.0D
https://doi.org/10.1097/01.PCC.0000128603.20501.0D
https://doi.org/10.1177/1367493509102472
https://doi.org/10.1177/1367493509102472


Romito B., Jewell J., Jackson M, et al. (2021) Child life services. Pediatrics 147(1): e2020040261. DOI: 10.
1542/peds.2020-040261

Ross, KM. and Guardino, Dunkel C, Schetter and Hobel CJ (2020) Interactions between race/ethnicity, poverty
status, and pregnancy cardio-metabolic diseases in prediction of postpartum cardio-metabolic health.
Ethnicity & health, 25(8), 1145–1160. DOI: 10.1080/13557858.2018.1493433

Rubin DB (2007) The design versus the analysis of observational studies for causal effects: parallels with the
design of randomized trials. Statistics in Medicine 26: 20–36. DOI: 10.1002/sim.2739

Sasser TR, Kalvin CB and Bierman KL (2016) Developmental trajectories of clinically significant attention-
deficit/hyperactivity disorder (ADHD) symptoms from grade 3 through 12 in a high-risk sample: predictors
and outcomes. Journal of Abnormal Psychology 125(2): 207–219. DOI: 10.1037/abn0000112

SextonM, Fox NL and Hebel JR (1990) Prenatal exposure to tobacco: II effects on cognitive functioning at age
three. International Journal of Epidemiology 19: 72–77. DOI: 10.1093/ije/19.1.72

Slabach EH, Morrow J and Wachs TD (1991) Questionnaire measurement of infant and child temperament. In:
Strelau J and Angleitner A (eds) Explorations in Temperament. Perspectives on Individual Differences.
Springer, 205–234.

Small L (2002) Early predictors of poor coping outcomes in children following intensive care hospitalization
and stressful medical encounters. Pediatric Nursing 28(4): 393–401.

Small L and Melnyk BM (2006) Early predictors of post-hospital adjustment problems in critically ill young
children. Research in Nursing & Health 29(6): 622–635. DOI: 10.1002/nur.20169

Small L, Mazurek Melnyk B and Sidora-Arcoleo K (2009) The effects of gender on the coping outcomes of
young children following an unanticipated critical care hospitalization. Journal for specialists in pediatric
nursing, 14(2), 112–122. DOI: 10.1111/j.1744-6155.2009.00184.x

Stacks AM and Goff J (2006) Family correlates of internalizing and externalizing behavior among boys and
girls enrolled in Head Start. Early Child Development and Care 176(1): 67–85. DOI: 10.1080/
0300443042000302609

Stormont M (2002) Externalizing behavior problems in young children: contributing factors and early in-
tervention. Psychology in the Schools 39: 127–138. DOI: 10.1002/pits.10025

Tager IB (1991) The respiratory health effects of tobacco smoke on the fetus, infant and young child. In
Presentation to the Interagency Committee on Smoking Health, Washington, D.C, 6 November 1991.

Tiedeman ME and Clatworthy S (1990) Anxiety responses of 5-to 11-year-old children during and after
hospitalization. Journal of Pediatric Nursing 5(5): 334–343.

Tumlinson SE, Sass DA and Cano SM (2014) The search for causal inferences: using propensity scores post
hoc to reduce estimation error with nonexperimental research. Journal of Pediatric Psychology 39(2):
246–257. DOI: 10.1093/jpepsy/jst143

U.S. Department of Labor, Bureau of Labor Statistics (1994) Current Population Survey, March 1991, as Cited
in U.S. Department of Labor, Women’s Bureau, 1993 Handbook on Women Workers. Trends and Issues.
Washington, DC: Government Printing Office.

Von Hippel PT (2009) How to impute interactions, squares, and other transformed variables. Sociological
Methodology 39(1): 265–291. DOI: 10.1111/j.1467-9531.2009.01215.x

Zhang Z., Kim HJ, Lonjon G, et al. (2019) Balance diagnostics after propensity score matching. Annals of
Translational Medicine 7(1): 16. DOI: 10.21037/atm.2018.12.10

18 Journal of Child Health Care 0(0)

https://doi.org/10.1542/peds.2020-040261
https://doi.org/10.1542/peds.2020-040261
https://doi.org/10.1080/13557858.2018.1493433
https://doi.org/10.1002/sim.2739
https://doi.org/10.1037/abn0000112
https://doi.org/10.1093/ije/19.1.72
https://doi.org/10.1002/nur.20169
https://doi.org/10.1111/j.1744-6155.2009.00184.x
https://doi.org/10.1080/0300443042000302609
https://doi.org/10.1080/0300443042000302609
https://doi.org/10.1002/pits.10025
https://doi.org/10.1093/jpepsy/jst143
https://doi.org/10.1111/j.1467-9531.2009.01215.x
https://doi.org/10.21037/atm.2018.12.10

	Early childhood hospitalization and problematic behaviors: A propensity score analysis
	Hospitalization in childhood
	Hospitalization and child development
	Aims
	Method
	Population
	Measures
	Hospitalization
	Internalizing and externalizing behaviors
	Moderator variables
	Selecting covariates for propensity score analysis

	Analytic approach
	Missing data
	Estimating the propensity score and outcome models

	Results
	Discussion
	Study limitations
	Future directions
	Implications for practice

	Conclusions
	Declaration of conflicting interests
	Funding
	ORCID iD
	Supplemental Material
	References


