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Abstract
Socioeconomic status (SES) at different points in a child’s lifetime may have different effects on health outcomes. This 
study aimed to examine longitudinal associations between SES and psychosocial problems in preschool children (n = 2509, 
Mage = 24.2 ± 1.3 months). The psychosocial problems of children were assessed using the Brief Infant–Toddler Social and 
Emotional Assessment at age 2 years and age 3 years and categorized as having yes/no psychosocial problems. Four groups 
of pattern of presence/absence of psychosocial problems between age 2 and 3 years were classified: (1) ‘no problems’, (2) 
‘problems at age two’, (3) ‘problems at age three’, and (4) ‘continuing problems’. Five indicators of SES (i.e., maternal 
education level, single-parent family, unemployment, financial problems, and neighborhood SES) were evaluated. Results 
showed around one-fifth (2Y = 20.0%, 3Y = 16.0%) of children had psychosocial problems. Multinomial logistic regres-
sion models revealed low and middle maternal education levels were associated with ‘problems at age two’; low maternal 
education level and financial problems were associated with ‘problems at age three’; low and middle maternal education 
level, single-parent family, and unemployment were associated with ‘continuing problems’. No associations were observed 
between neighborhood SES and any pattern. Results suggest children in a lower SES, indicated by maternal education, 
single-parent family, and financial stress, had higher odds of developing and continuously having psychosocial problems in 
early childhood. These findings call for optimally timing interventions to reduce the impact of disadvantaged SES in early 
childhood on psychosocial health.
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Introduction

Psychosocial health and well-being in childhood concern 
child’s ability to perform well at school and socially, with a 
general impact on their overall well-being [1]. Problems in 
psychosocial health and well-being can concern issues with 
regard to regularizing emotions, behavior, and social interac-
tions [2]. According to symptoms, psychosocial problems in 

children and adolescents can broadly be divided into three 
categories: emotional/internalizing problems (e.g., depres-
sive symptoms; anxiety), behavioral/externalizing problems 
(e.g., oppositional defiant; hyperactivity), and social prob-
lems (e.g., difficulties in social activities with peers) [2]. 
Approximately 13.4% of children aged 6–18 years world-
wide have psychosocial problems, according to the above 
definition of problems in depressive symptoms, anxiety, 
attention-deficit hyperactivity, oppositional defiant, disrup-
tive disorder, and conduct disorder [3]. Among children 
2–6 years, problems are reported by Charach et al. in 17.6% 
of children [4]. The prevalence of psychosocial problems 
in children and adolescents is rising [4–6]. It is known that 
problems in early childhood can track into adulthood [1, 
7], and therefore, early detection of (risk for) psychosocial 
problems is needed to provide timely support to children 
families [5]. In addition, insight into the absence and pres-
ence of psychosocial problems over time in young children 
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are relevant for researchers and professionals to be able to 
further personalize support offered.

Socioeconomic characteristics of families are known to 
influence childhood health and well-being [8, 9]. Socioeco-
nomic status (SES) can be referred to as a combination of 
individual and contextual socioeconomic factors [9]. Poten-
tial factors that impact socioeconomic status include social 
inequality [10], the health care system [11, 12], and culture 
[13]. The impact of factors varies between countries. For 
example, a global study showed that children from countries 
with low- and middle-income and education suffered from 
diseases much more frequently than peers from countries 
with high income and education [14]. Moreover, the former 
children with psychosocial diseases had fewer opportunities 
to be diagnosed and treated likewise [15, 16]. Therefore, 
how SES might affect psychosocial problems should be stud-
ied within a certain context. In the Netherlands, research 
has shown that family SES (i.e., the individual-level indi-
cator based on parental education level, employment, and 
family income) and neighborhood SES (i.e., the area-level 
indicator based on poverty rate, unemployment rate, and 
adults’ education level) were associated with psychosocial 
health of children and adolescents aged 4–17 years meas-
ured with Strengths and Difficulties Questionnaire (SDQ) 
[17–19]. Weinberg et al. studied only parental and adoles-
cent-perceived SES [19]; Brons et al. focused on the neigh-
borhood SES together with school SES [18]; and Boelens 
et al. studied the independent contribution of family SES and 
neighborhood SES to children and adolescents’ psychosocial 
health [17]. Therefore, studying both family SES and neigh-
borhood SES could provide comprehensive information to 
understand and conduct intervention projects to improve 
children’s psychosocial health [20].

The SES and health relation across the lifespan could be 
dynamic and vary in domains across different life stages [21, 
39]. For example, associations of SES with global health 
measures are similar across childhood and adolescence, 
whereas associations of SES with specific acute conditions 
vary by age among a sample of nationally representative US 
children [21]. Research on SES and psychosocial problems 
is mostly conducted in school-age children and adolescents 
in the Netherlands and other European countries, while evi-
dence on associations between SES and psychosocial prob-
lems in preschool children (≤ 4 years) is relatively scarce 
[17–19, 22, 23]. Moreover, studies on longitudinal relation 
between SES and psychosocial problems are needed for 
long-term intervention projects.

The present study’s first aim was to describe the presence 
and absence of psychosocial problems in preschool children 
at age 2 and 3 years and define four patterns of psychosocial 
problems (i.e., no problems, problems at age 2, problems 
at age 3, and continuing problems). The second aim was to 
study the associations between indicators of SES, namely 

maternal education level, single-parent family (yes/no), par-
ent unemployment in the family (yes/no), financial problems 
in the family (yes/no), and neighborhood SES, with these 
patterns of psychosocial problems. We hypothesized that 
relatively low-SES at age 2 years would be associated with 
the child having (continuing) psychosocial problems at age 
2 and 3 years.

Methods

Ethics statement

Parents received written information about the study and 
were free to refuse to participate or stop participation at any 
time. The Medical Ethical Committee of the Erasmus Medi-
cal Center Rotterdam gave the permission to carry out the 
study (MEC-2014-152; MEC-2009-092). This study was 
conducted following the guidelines proposed in the World 
Medical Association Declaration of Helsinki. Consent forms 
were obtained from participants. Data used in this study 
were anonymous on the work platforms.

Study design and population

Participants included in the present study from two cohorts 
concerning child psychosocial health. One cohort study 
(cohort 1) evaluated the early detection tool for psychoso-
cial problems in toddlers: Brief Infant–Toddler Social and 
Emotional Assessment (BITSEA) [24]. Another cohort 
(cohort 2) studied questionnaire pressure when identifying 
psychosocial problems. More details can be found elsewhere 
[25]. The data from these two observational cohorts were 
combined to enlarge the sample size in this study. The com-
bined population in this study was recruited similarly in Rot-
terdam–Rijnmond area. Every family with a 2-year-old child 
in this area was invited by letter to participate weeks before 
the well-child visit organized by YHC. The questionnaires 
used in the two cohorts were based on the regular question-
naire used in Youth Care Center (YHC). Data used in this 
study were collected from the common parts of two cohort 
questionnaires with the same questions. The two cohort 
studies were conducted in different years. Therefore, chil-
dren participated only once in this study. The calculation of 
neighborhood SES used the data of the year when partici-
pants were recruited accordingly. The baseline questionnaire 
was sent to parents by mail a few weeks before the regular 
well-child visit at YHC at age 2 years. Parents could return 
the completed questionnaires during their visit. Parents of 
3499 children completed the baseline questionnaire. One 
year later, of those parents who enrolled in the study, 2734 
(78.1%) returned the completed questionnaire. For the infor-
mation related to participants, we excluded second child of 
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twins by the order of inclusion (n = 26), other caregivers than 
parents (n = 32), and missing data on the BITSEA at baseline 
or follow-up (n = 64). Due to delay in delivery or response, 
only a few parents (n = 60) sent the follow-up questionnaires 
for 3-year-old children back when the child was already over 
42 months (i.e., 3.5 years) old. These data were removed 
because of the age limit of BITSEA (12–36 months). The 
upper age limit was modified to 42 months, because differ-
ences in psychosocial development between children age 3 
years and 3.5 years did not show a significant difference in 
the previous research. Thus, 2509 participants were included 
in the analyses of this study (see Supplementary Fig. 1).

Measurements

Socioeconomic status

Socioeconomic status in the present study includes family 
SES, and neighborhood SES measured at age 2. Family SES 
was measured by maternal education level, single-parent 
family (yes/no), parent unemployment in the family (yes/
no), and financial problems in the family (yes/no). Parental 
education level was the highest level of education finalized 
by the respondent and their partner and categorized as high, 
middle, or low following the Classification of Statistics 
Netherlands [26]. Unemployment and financial problems in 
the family were derived from 12 stressful stress events based 
on Tiet et al.’s [25] Adverse Life Events Scale. Participants 
were asked whether unemployment happened in the family 
in the past 2 years when child age 2 years. Financial prob-
lems were assessed in the same measurement.

Neighborhood SES in the present study was assessed at 
baseline. Data to calculate neighborhood SES were obtained 
from the Netherlands Institute of Social Research (SCP) 
(Netherlands Institute of Social Sciences, 2019). The SCP 
computes a neighborhood SES score based on mean adult 
income, percentage of low adult incomes, percentage of 
low-educated adult residents, and percentage of unemployed 
adult residents in a neighborhood using principal compo-
nent analysis. By matching the number of postal codes of 
the neighborhood, socioeconomic status scores of the 213 
neighborhoods participating in the study were trisected to 
create low-, middle-, and high neighborhood SES groups.

Psychosocial problems

Among preschool children, psychosocial problems are dis-
played externally as social–emotional or behavioral prob-
lems (e.g., depressive emotions and hypertension) parallel 
to delays in social-emotional or behavioral competence 
(e.g., indifference and noncompliance) [27]. Psychosocial 
problems of the children in this study were measured by 
BITSEA, a reliable and validated instrument [24]. The 

BITSEA consists of 41 items, and each item is scored 0 
for ‘not true’, 1 for ‘somewhat true’, and 2 for ‘certainly 
true’ [28]. The BITSEA is comprised of two scales, a 
31-item Problem scale and an 11-item Competence scale 
which measures social-emotional problems and delay in 
social–emotional competence of children 12–36 months. 
The items from the two scales of BITSEA are summed 
up independently. A score ≥ 14 on the Problem scale was 
categorized as ‘at risk of psychosocial problems’, and a 
score ≤ 15 on the competence scale was categorized as ‘at 
risk of competence delay’ [24, 29]. The child who scored at-
risk on either Problem scale, Competence scale, or both was 
regarded as having psychosocial problems. The Cronbach’s 
alphas in this study are 0.73 and 0.63.

Psychosocial problems were assessed at two time points: 
the 24-month well-child visit and (2Y) and the 36-month 
well-child visit (3Y). For this study, we classified the pattern 
of presence/absence of psychosocial problems between age 
2 and 3 into four groups: (1) ‘no problems at age two and 
three’ (‘no problems’), (2) ‘problems at age two, but not at 
age three’ (‘problems at age two’), (3) ‘no problems at age 
two, but problems at age three’ (‘problems at age three’), and 
(4) ‘problems at age two and three’ (‘continuing problems’).

Other measurements

Sociodemographic characteristics of participants were 
assessed at age 2, including the respondent of baseline 
questionnaire, child age, child gender, child migration back-
ground, parental age, and parental migration background. 
Migration background (Dutch and migration) was defined 
based on the country of birth of both parents according to 
the Classification of Statistics Netherlands [26].

Statistical analysis

Descriptive statistics were used to describe the general 
characteristics and SES of the study population. Significant 
differences between groups were accessed by independent 
samples t test or one-way analysis of variance for continuous 
variables and by Chi-square tests for categorical variables 
(p < 0.05).

Correlation analyses were conducted to examine the mul-
ticollinearity for indicators of SES. The maximal coefficient 
r = 0.508 between maternal education level and paternal edu-
cation level indicated a medium correlation (0.4 < r < 0.6). 
Parental education level was excluded in multinomial 
regression models to decrease the multicollinearity. The 
rest were under 0.4; therefore, except parental educational 
level, maternal educational level, single-parent family, par-
ent unemployment in the family, and financial problems in 
the family were added into the model.
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The multinomial logistic regression model was fitted to 
investigate the longitudinal association between SES and the 
pattern of presence/absence of psychosocial problems. The 
model regarded indicators of SES as independent variables. 
Child gender and child migration background were added 
as covariates after checking correlations between potential 
covariates and psychosocial problems at age 2 (data not 
shown). ‘No problems’ group was regarded as the reference 
group in multinomial logistic regression among four groups 
of the pattern of presence/absence of psychosocial problems.

The binary logistic regression analyses were conducted to 
examine the associations between SES indicators and psy-
chosocial problems in children at age 2 and age 3, respec-
tively (Supplementary Table S1). Non-response analyses 
using Chi-square tests and t tests were conducted to com-
pare sociodemographic characteristics of participants only in 
assessment at age 2 (n = 775) and participants in the assess-
ment at age 3 (n = 2734) (supplementary Table S2).

Multiple imputation by fully conditional specification 
(FCS) was used to deal with the missing data on independ-
ent variables and covariates in SPSS [30]. Missing value 
analysis and missing value pattern were checked to apply the 
multiple imputations for the missing value in independent 
variables [27]. The pooled results of ten imputed datasets 
were used to report odds ratio (OR) and 95% confidence 
interval (CI). Finally, we performed a sensitivity analysis 
using complete-case data without missing values to check 
the robustness of the results (Supplementary Table S3).

The sociodemographic characteristics of the populations 
from the two cohorts were compared, and there were some 
significant differences (Supplementary Table S4). To take 
into consideration cohort 1 or cohort 2, a cohort variable 
(1 = cohort 1, 2 = cohort 2) was added to the logistic regres-
sion model (Supplementary Table S5). The association sig-
nificances in the models kept still with or without the cohort 
variable. A p value < 0.05 was considered to be statistically 
significant. All analyses were completed using the IBM 
SPSS version 25 (IBM Corp., Armonk, NY, USA).

Results

Characteristics of participants

Table 1 shows the general characteristics and SES of the 
study population at age 2. The mean age of children was 
24.2 (SD = 1.3) months, and 50.8% were girls. The mean 
age of parents was 33.7 (SD = 4.7) years, and most (90.1%) 
respondents of baseline questionnaires were mothers. Com-
pared to children without psychosocial problems at age 2, 
children who had psychosocial problems were more likely 
to be younger, be boys, have a migration background, and 
have parents with a migration background (p values < 0.05). 

Regarding socioeconomic status, children who had psycho-
social problems were more likely to have parents with low 
education levels, experience unemployment and financial 
problems in the family, and live in a lower SES neighbor-
hood (p values < 0.05). When comparing the characteristics 
of the population in four groups of the pattern of presence/
absence of psychosocial problems, each difference between 
groups was significant observed by the Chi-square tests (p 
values < 0.05).

Figure 1 shows the frequency of children with psycho-
social problems at age 2 and age 3 as well as pattern of 
presence/absence of psychosocial problems. First, 2007 
(80%) children did not have psychosocial problems at age 
two, and 502 (20%) had psychosocial problems at age 2. 
After the assessment at age 3, a total of 72.2% of the sample 
continuously without psychosocial problems at both age 2 
and 3 were in ‘no problems’ group; 8.2% continuously with 
psychosocial problems were in the ‘continuing problems’ 
group. The results of assessment of psychosocial problems 
for the rest children changed between age 2 and 3: 11.8% in 
‘problems at age two’ group and 7.8% in ‘problems at age 
three’ group.

Socioeconomic status and psychosocial problems

Supplementary Table S1 shows associations between SES 
indicators and psychosocial problems in children at age 
2 and 3, respectively. The proportions of children having 
psychosocial problems were 20.0% at age 2 and 16.0% at 
age 3 assessed by BITSEA. The binary logistic regression 
analyses show that children of a mother with a low education 
level, experienced unemployment, and experienced financial 
problems in the family had higher odds of having problems 
compared to their peers at age 2. Children of a mother with 
a low education level, living in single-parent families, and 
experienced unemployment and financial problems in the 
family had higher odds of having problems at age 3 com-
pared to their peers.

Socioeconomic status and pattern of presence/
absence of psychosocial problems

Table 2 presents the results of multinomial logistic regres-
sion models exploring the longitudinal association between 
SES indicators and pattern of presence/absence of psycho-
social problems in children age 2–3 years.

Children from mothers with a low education level, com-
pared to those from a mother with a high education level, 
had higher odds to be in the the ‘problems at age two’ group 
(OR = 2.21, 95% CI 1.48–3.29), be in ‘problems at age three’ 
group (OR = 1.72, 95% CI 1.06–2.79), and be in the ‘con-
tinuing problems’ group (OR = 3.90, 95% CI 2.49–6.13). 
Children from a mother with a middle education level, 
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compared to those from a mother with a high education 
level, had higher odds to be in the ‘problems at age two’ 
(OR = 1.41, 95% CI 1.06–1.87) and be in the ‘continuing 
problems’ group (OR = 2.14, 95% CI 1.50–3.07).

Children from single-parent families, compared to 
those from two-parent families, had higher odds to be 
in the ‘continuing problems’ group (OR = 1.82, 95% CI 
1.10–3.01). For the economic stress events before children 

age 2 years, children from family experienced unemploy-
ment (OR = 1.99, 95% CI 1.23–3.21) had higher odds to 
be in the ‘continuing problems’ group; children from fam-
ily experienced financial problems (OR = 2.14, 95% CI 
1.11–4.14) had higher odds to be in the ‘problems at age 
three’ group, compared to those from family without this 

Table 1  characteristics of participants in the analyses (n = 2509)

Data presented as mean ± SD or number (percentage)
a Missing item: Child age = 136; Child gender = 5; Child-ethnic background = 55; Mother age = 185; Mother-ethnic background = 71; Mother-
education level = 64; Father age = 1338; Father-ethnic background = 65; Father-education level = 146; Single-parent family = 83; Unemployment 
in the family = 46; Financial problems in the family = 49; Neighborhood socioeconomic status = 41

Items Total (n = 2509) Psychosocial problems at 
age 2

Pattern of presence/absence of social-emotional problems

No (n = 2007) Yes (n = 502) No problems (n = 1812) Problems 
at age 2 
(n = 296)

Problems 
at age 3 
(n = 195)

Continuing 
problems 
(n = 206)

General characteristics
 Child age in months 24.2 ± 1.3 24.2 ± 1.3 24.0 ± 1.4 24.2 ± 1.6 23.9 ± 1.6 24.2 ± 1.3 24.2 ± 1.4
 Mother age in years 33.7 ± 4.7 33.7 ± 4.6 33.8 ± 5.1 33.7 ± 4.6 34.1 ± 5.1 33.2 ± 5.2 33.3 ± 5.2
 Father age in years 36.9 ± 5.4 36.9 ± 5.2 37.0 ± 6.2 37.0 ± 5.0 36.9 ± 5.5 36.8 ± 5.8 37.9 ± 7.4
 Child gender
  Boy 1232 (49.2) 937 (46.8) 295 (58.8) 831 (46) 168 (56.8) 106 (54.4) 127 (61.7)

 Child-ethnic background
  Migration 568 (23.1) 386 (19.6) 182 (37.5) 325 (18.2) 88 (30.9) 61 (32.8) 94 (47.0)

 Respondent of baseline questionnaire
  Mother 2136 (90.1) 1730 (90.7) 406 (87.7) 1567 (90.8) 247 (90.5) 163 (89.1) 159 (83.7)

 Maternal ethnic background
  Migration 647 (26.5) 440 (22.5) 207 (43.2) 377 (21.3) 111 (38.8) 63 (33.7) 96 (49.7)

 Paternal ethnic background
  Migration 610 (25.0) 424 (21.6) 186 (38.8) 366 (20.6) 94 (32.8) 58 (30.9) 92 (47.7)

Family socioeconomic status
 Maternal education level
  High 1412 (57.8) 1207 (61.4) 205 (42.9) 1106 (62.1) 140 (49.3) 101 (54.3) 65 (33.5)
  Middle 780 (31.9) 597 (30.4) 183 (38.3) 538 (30.2) 101 (35.6) 59 (31.7) 82 (42.3)
  Low 253 (10.3) 163 (8.3) 90 (18.8) 137 (7.7) 43 (15.1) 26 (14) 47 (24.2)

 Paternal education level
  High 1231 (52.1) 1052 (55.0) 179 (39.6) 964 (55.8) 126 (45.5) 88 (48.4) 53 (30.3)
  Middle 810 (34.3) 639 (33.4) 171 (37.8) 573 (33.1) 97 (35) 66 (36.3) 74 (42.3)
  Low 322 (13.6) 220 (11.5) 102 (22.6) 192 (11.1) 54 (19.5) 28 (15.4) 48 (27.4)

 Single-parent family
  Yes 137 (5.6) 90 (4.6) 47 (9.9) 76 (4.3) 20 (7.1) 14 (7.6) 27 (14.0)

 Unemployment in the family
  Yes 223 (9.1) 152 (7.7) 71 (14.4) 135 (7.6) 34 (11.6) 17 (8.8) 37 (18.5)

 Financial problems in the family
  Yes 122 (5.0) 77 (3.9) 45 (9.2) 61 (3.4) 20 (6.8) 16 (8.2) 25 (12.7)

 Neighborhood socioeconomic status
  High 927 (37.6) 777 (39.3) 150 (30.5) 709 (39.7) 102 (34.9) 68 (35.8) 48 (24.1)
  Middle 429 (17.4) 354 (17.9) 75 (15.3) 329 (18.4) 47 (16.1) 25 (13.2) 28 (14.1)
  Low 1112 (45.1) 846 (42.8) 266 (54.2) 749 (41.9) 143 (49) 97 (51.1) 123 (61.8)
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experience. Neighborhood SES was not associated with 
the patterns of presence/absence of psychosocial problems 
in the regression model.

Additional analyses

Compared to participants only participating at age 2 
(n = 775), children and parents in the assessment at age 
3 (n = 2734) were more likely to have a Dutch ethnic 
background and a higher education level for parents (all 

Fig. 1  Frequency of psychoso-
cial status of children

Table 2  Multinomial logistic regression models (family socioeconomic status and pattern of presence/absence of psychosocial problems)

This table presents imputed data
Adjusted model: the model additionally adjusted for child gender and child ethnic background. ‘No problems’ group is the reference group of 
patterns of presence/absence of psychosocial problems
OR odds ratio, CI confidence interval;
*p < 0.05; **p < 0.001

Items No problems (n = 1812) Problems at age 2 (n = 296) Problems at age 3 (n = 195) Continuing problems (n = 206)
Adjusted model Adjusted model Adjusted model

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Maternal education level
 Low vs. high Reference 2.21** (1.48–3.29) 1.72* (1.06–2.79) 3.90** (2.49–6.13)
 Middle vs. high Reference 1.41* (1.06–1.87) 1.12 (0.79–1.58) 2.14** (1.50–3.07)

Single-parent family
 One-parent vs. two-parent Reference 1.25 (0.74–2.11) 1.21 (0.64–2.27) 1.82* (1.10–3.01)

Unemployment in the family
 Yes vs. no Reference 1.38 (0.89–2.15) 0.83 (0.46–1.51) 1.99* (1.23–3.21)

Financial problem in the family
 Yes vs. no Reference 1.26 (0.70–2.28) 2.14* (1.11–4.14) 1.50 (0.82–2.77)

Neighborhood socioeconomic status
 Low vs. high Reference 1.02 (0.76–1.37) 1.08 (0.77–1.52) 1.32 (0.91–1.92)
 Middle vs. high Reference 0.92 (0.63–1.34) 0.75 (0.46–1.21) 1.04 (0.63–1.71)
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p < 0.001). No significant differences were found between 
boys and girls (p > 0.05) (Supplementary Table S2). Supple-
mentary Table S3 shows the results of multivariate logistic 
regression conducted with complete data. The results regard-
ing the full models of multivariate logistic regression con-
ducted with non-imputed data and those with imputed data 
were similar.

Discussion

This study examined the longitudinal association between 
SES and the pattern of presence/absence of psychosocial 
problems in early childhood. A lower SES, as indicated by 
maternal education level, single-parent family, unemploy-
ment, and financial problems in the family, was associated 
with higher odds for continuously having psychosocial prob-
lems in children age 2–3 years. In addition, children from 
lower educated mothers and children from families who 
experienced financial stress had higher odds of presenting 
psychosocial problems at age 2 or 3 years. Neighbourhood 
SES was not associated with the pattern of presence/absence 
of psychosocial problems in this study.

In the first set of analyses, we examined proportions 
of preschool children who had psychosocial problems at 
age 2 and age 3 separately. Around one-fifth (2Y = 20.0%, 
3Y = 16.0%) of all children met the BITSEA criteria of psy-
chosocial problems. The rates were closed to 13.8% found 
in 3–4-year-old children using Strengths and Difficulties 
Questionnaire (SDQ) and 18.4% found in preschool chil-
dren using Diagnostic and Statistical Manual, third edition 
(DSM III-R) [31]. Next, four groups of pattern of presence/
absence of psychosocial problems were created based on 
the two assessments at age 2 and 3. As expected, children 
without psychosocial problems at both ages formed the larg-
est group (72.2%). Concerning disappearance of children’s 
psychosocial problems, half of the children with psycho-
social problems at age 2 did not have psychosocial prob-
lems at age 3. Previous studies reported similar change but 
lower rates of children back to normal development from 
risky status during time [22, 32, 33]. However, populations 
of these studies were school-age children and adolescents. 
More studies in this field on young children are still needed. 
Poor psychosocial health in early childhood may affect later 
well-being in a 16-year follow-up study [1]. Therefore, it is 
important to better understand the psychosocial problems in 
young children and these changes in psychosocial problems.

In the second set of analyses, when comparing the ‘no 
problems’ group (as reference) and other three groups in 
multinomial logistic regression analyses, lower education 
levels of mothers were associated with higher odds of hav-
ing problems at age two, having problems at age 3, and 
having problems at age 2 and 3. Especially, children from 

low-educated mothers increased by almost three times odds 
of belonging ‘continuing problems’ group. The study by 
Kuruczova et al. reported a similar longitudinal association 
between lower maternal education levels and children’s 
psychosocial problems at age 7, 11, 15, and 18 years [32]. 
Educational attainment is the most important determinant 
of health literacy, low-educated mothers may lack enough 
health literacy to recognize children’s problems and have 
more healthcare access [34]. However, the exact mecha-
nisms underlying the maternal education level and change 
in psychosocial problems in early childhood are unclear.

Also, living in a single-parent family was shown to result 
in higher odds of being in the ‘continuing problems’ group. 
This finding was consistent with findings that children from 
single-parent families had higher scores for all SDQ sub-
scales than children from two-parent families in the 11-year 
follow-up study [32]. It was suggested that two-parent fami-
lies, also if there is a ‘new partner’ families, may relief some 
of the psychosocial, financial, and relational burdens associ-
ated with single-parent families [32, 35].

Unlike previous studies, we also examined whether finan-
cial stress in the family (i.e., unemployment and financial 
problems) were associated with the pattern. It is worth not-
ing that unemployment and financial problems in the family 
after childbirth did increase the odds of belonging to ‘con-
tinuing problems’ group and ‘problems at age three’ group, 
respectively, for children age 2–3 years. It was suggested 
that the financial stress might impact child’s health outcomes 
directly through material deprivation and indirectly through 
parenting [36]. Our findings highlight the potentially longi-
tudinal impact of financial stress events in early childhood 
on psychosocial health, even in preschool children. Research 
might take financial stress in early childhood into considera-
tion when further exploring associations and mechanisms 
between SES and psychosocial development in children.

Findings of recent research in neighborhood SES and 
children’s psychosocial health were contradictory [17, 
37]. The review study by Poulain et al. reported the impor-
tance of neighborhood SES as an area-level measurement 
in children’s psychosocial health [37]. However, Boelens 
et al. reported no associations were found in 4–12-year-old 
children [17]. The non-significant associations in the pre-
sent study might result from the young population and the 
single neighborhood indicator in this study. First, children 
ages 2–3 years might be less influenced by neighborhood 
environment compared to domestic environment due to the 
limited social interaction. Second, although neighborhood 
SES in this study was a comprehensive indicator with regard 
to adult residents’ income, education level and employment 
in the neighborhood, the neighborhood SES is a combina-
tion of several sociodemographic factors. Multidimensional 
indicators to evaluate neighborhood SES are still needed in 
future research.
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In sum, this study examined the psychosocial problems 
and pattern of presence/absence of psychosocial problems 
in children age 2–3 years. Associations between lower 
SES and higher risk of psychosocial problems develop-
ment found in middle childhood (9–13 years) [33, 38] 
were confirmed in this study. Since SES at different points 
in a child’s lifetime may have different impact on health 
outcomes, this study added to the existing literature by 
focusing on early childhood [39]. Especially, lower educa-
tion levels of mothers were associated with higher odds of 
psychosocial problems in children at either age 2, age 3, 
or both ages. Previous studies reported that high maternal 
education could contribute to a faster decline in problems 
over time and weaken the relationship between SES and 
health [32, 40]. In our study, two measurements could not 
describe reliable trajectories of psychosocial development. 
Moreover, since psychosocial development is a time-long 
process, the 1-year follow-up was too short to measure the 
full change in early childhood. Future studies are recom-
mended to conduct long-term follow-up periods combin-
ing multi-measurements in early childhood, taking into 
account the neighborhood SES and financial stress to make 
comprehensive conclusions.

Implications for practice and future research

Our study findings support an association between SES 
and psychosocial problems in young children. The find-
ings on the association between neighborhood SES and 
psychosocial problems in this study are, however, incon-
sistent with a previous study in school-aged children in the 
Netherlands [17]. The SES and health relation across the 
lifespan could be dynamic and vary in strength across dif-
ferent life stages [21, 41]. Youth health care professionals 
and researchers should take these age-specific character-
istics into consideration. Moreover, youth health care pro-
fessionals may pay a specific attention to the trajectory of 
psychosocial health development. Although the develop-
mental stage accounts for patterns of presence and absence 
of psychosocial problems, the findings indicate a subgroup 
of children with continuing problems. Especially for this 
subgroup, personalized care might benefit them to prevent 
long-term mental health problems at later ages [42]. More 
longitudinal studies are needed to follow up with children 
over time, collecting information on psychosocial well-
being, care use, and SES. Furthermore, health literacy has 
been suggested as a mediator in the association between 
SES and psychosocial development [34]. This finding is 
important for youth professionals and policymakers, as the 
information they provide needs to be tailored to families 
and children in order to reach them and provide adequate 
support.

Methodological considerations

Findings in the present paper need to be viewed in light of 
some limitations. First, the measurement of psychosocial 
problems, BITSEA, was parent-reported. Therefore, parents 
may have under- or overestimated their child’s socio-emo-
tional development. However, BITSEA is still a validated 
and reliable measurement with high internal consistency 
and validity with Child Behavior Checklist (CBCL), the 
clinical diagnosis instrument of children’s psychosocial 
problems [24]. Second, the average follow-up duration was 
1 year, while changes in psychosocial problems among chil-
dren are likely to happen over a longer period. However, 
this study focused on the change of presence/absence of 
psychosocial problems in early childhood. Future research 
is recommended to study the onset of children’s psychoso-
cial problems in preschool children timely and assess the 
long-term effect in later years. Third, data on family income 
were missing in the present study; therefore, financial stress 
events (unemployment and financial problems) were used 
as the indicators of family SES. Although financial stress 
events might be considered a measure related to SES, it 
might be a consequence of unemployment that can occur 
in high- and low-SES families [4]. Moreover, Chen et al. 
suggested that accumulation of socioeconomic status in 
terms of family income across childhood is more important 
than social mobility or variability in socioeconomic status 
[39]. Therefore, family income, as an objective and direct 
measure of SES, is recommended to use in the future SES 
studies. Fourth, multicollinearity for the indicators of SES 
has been examined and dealt according to the Spearman 
coefficient. Paternal education level was excluded due to 
high correlation with maternal education level. However, 
multicollinearity resulting from low correlated indicators of 
SES could still exist in the present study. For example, fam-
ily that experienced unemployment could be more possible 
to have financial problems. Therefore, not only adding the 
family income, SES based on a set of objective and valid 
indicators is needed in future study. Fifth, although the time 
between data collection waves was short (i.e., 1 year), fam-
ily SES and neighborhood SES measured at baseline could 
have changed. Findings from a national birth cohort in the 
Netherlands indicated that social mobility through parent 
education was associated with children’s physical health 
[43]. Therefore, we recommend future studies to study 
potential changes in SES, social mobility, and psychoso-
cial health outcomes. Sixth, evidence from similar studies 
conducted in developed countries with universal health care 
was used to compare and discuss with findings in the present 
study. However, SES might affect psychosocial based on 
the sociopolitical, cultural, or normative composition of a 
given country (e.g., access to free healthcare, family's expe-
riences of poverty-related stress, and ethnic background) 
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[11, 12, 22, 44]. Seventh, children at risk of psychosocial 
problems in this study included children who were at risk 
on the Problem scale, Competence scale, or both scales of 
the BITSEA. These children might be different subgroups. 
Future studies might differentiate children with different risk 
when the population for analyses is large enough to exam-
ine the difference between subgroups. Eighth, the parents 
with a Dutch ethnic background and a higher education level 
were more likely to participate in the follow-up of the study. 
Consequently, the findings are applicable to the population 
under study. Regardless, efforts should be made to involve 
hard-to-reach populations in research studies. Ninth, both 
cohorts included recruited similar community population 
and took similar measures of independent and dependent 
variables, making it possible to combine these datasets. 
There were differences between demographic characteris-
tics of two cohorts, resulting in the combined population 
a better representativeness of 2-year-old children and their 
parents in this area. Moreover, sensitivity analyses showed 
no indication of differences between cohorts with regard to 
the association between indicators of SES and psychosocial 
problems. However, there might still be unobserved effect of 
combining data of two cohorts. Future studies could avoid 
such limitation by enrolling a larger sample population in 
the beginning. Finally, although early parenting explained 
a certain degree of socioeconomic gradient in psychosocial 
problems of children, much of the variance is still unex-
plained [45]. Further research may be called to reveal how 
this socioeconomic gradient is fully explained.

Conclusion

Results suggest children in a lower SES, indicated by mater-
nal education, single-parent family, and financial stress, had 
higher odds of developing and continuously having psycho-
social problems in early childhood. These findings call for 
optimally timing interventions to reduce the impact of dis-
advantaged SES in early childhood on psychosocial health.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00787- 023- 02217-5.

Author contributions HR obtained the funding. HR, AG, and IK man-
aged the research and undertook data collection. JL, AG, and HR con-
ceived the research described in this paper. JL analyzed the data. All 
authors provided input in interpreting the data. JL drafted the manu-
script with input of AG and HR. All authors critically reviewed and 
approved the manuscript.

Funding This work was supported by ZonMw, under Grant No. 
729301001. Jie Luo was funded by the Chinese Government Scholar-
ship (CN), under Grant No. 201806170061. 

Data availability statement Data are available upon request by contact-
ing the corresponding author.

Declarations 

Conflict of interest Non-financial associations that may be relevant to 
the submitted manuscript.

Patient consent for publication Not applicable.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1.  Arslan İB, Lucassen N, van Lier PAC, de Haan AD, Prinzie P 
(2021) Early childhood internalizing problems, externalizing 
problems and their co-occurrence and (mal)adaptive functioning 
in emerging adulthood: a 16-year follow-up study. Soc Psychiatry 
Psychiatr Epidemiol 56:193–206

 2.  Klitzing KV, Döhnert M, Kroll M, Grube M (2015) Mental dis-
orders in early childhood. Dtsch Arztebl Int 112:375–386

 3.  Polanczyk GV, Salum GA, Sugaya LS, Caye A, Rohde LA (2015) 
Annual research review: a meta-analysis of the worldwide preva-
lence of mental disorders in children and adolescents. J Child 
Psychol Psychiatry 56:345–365

 4.  Reiss F, Meyrose A-K, Otto C, Lampert T, Klasen F, Ravens-
Sieberer U (2019) Socioeconomic status, stressful life situations 
and mental health problems in children and adolescents: results 
of the German BELLA cohort-study. PLoS ONE 14:e0213700

 5.  Colizzi M, Lasalvia A, Ruggeri M (2020) Prevention and early 
intervention in youth mental health: is it time for a multidiscipli-
nary and trans-diagnostic model for care? Int J Ment Health Syst 
14:23

 6.  Bor W, Dean AJ, Najman J, Hayatbakhsh R (2014) Are child and 
adolescent mental health problems increasing in the 21st century? 
A systematic review. Aust N Z J Psychiatry 48:606–616

 7.  Althoff RR, Verhulst FC, Rettew DC, Hudziak JJ, van der 
Ende J (2010) Adult outcomes of childhood dysregulation: a 
14-year follow-up study. J Am Acad  Child  Adolesc Psychiatry 
49(11):1105–1116

 8.  Letourneau NL, Duffett-Leger L, Levac L, Watson B, Young-
Morris C (2011) Socioeconomic status and child development: a 
meta-analysis. J Emot Behav Disord 21:211–224

 9.  Sundquist J, Li X, Ohlsson H, Råstam M, Winkleby M, Sundquist 
K et al (2015) Familial and neighborhood effects on psychiat-
ric disorders in childhood and adolescence. J Psychiatr Res 
66–67:7–15

 10.  Allen J, Balfour R, Bell R, Marmot M (2014) Social determinants 
of mental health. Int Rev Psychiatry 26:392–407

https://doi.org/10.1007/s00787-023-02217-5
http://creativecommons.org/licenses/by/4.0/


1038 European Child & Adolescent Psychiatry (2024) 33:1029–1038

1 3

 11.  WHO (2010) How health systems can address health inequities 
linked to migration and ethnicity. World Health Organization. 
Regional Office for Europe, Copenhagen

 12.  Roos A-F, Schut FT (2012) Spillover effects of supplementary 
on basic health insurance: evidence from the Netherlands. Eur J 
Health Econ 13:51–62

 13.  Raval VV, Walker BL (2019) Unpacking ‘culture’: caregiver 
socialization of emotion and child functioning in diverse families. 
Dev Rev 51:146–174

 14.  Reiner RC Jr, Olsen HE, Ikeda CT, Echko MM, Ballestreros KE, 
Manguerra H et al (2019) Diseases, injuries, and risk factors 
in child and adolescent health, 1990 to 2017: findings from the 
global burden of diseases, injuries, and risk factors 2017 study. 
JAMA Pediatr 173:e190337

 15.  WHO (2021) Mental health investment case: a guidance note. 
World Health Organization, United Nations Development, Pro-
gramme, Geneva

 16.  Evans-Lacko S, Aguilar-Gaxiola S, Al-Hamzawi A, Alonso J, 
Benjet C, Bruffaerts R et al (2018) Socio-economic variations in 
the mental health treatment gap for people with anxiety, mood, 
and substance use disorders: results from the WHO World Mental 
Health (WMH) surveys. Psychol Med 48:1560–1571

 17.  Boelens M, Raat H, Yang-Huang J, Schouten GM, van Grieken A, 
Jansen W (2020) Independent contributions of family and neigh-
bourhood indicators of socioeconomic status and migrant status 
to risk of mental health problems in 4–12 year old children. SSM 
Popul Health 12:100675

 18.  Brons ME, Bolt GS, Helbich M, Visser K, Stevens G (2022) 
Independent associations between residential neighbourhood 
and school characteristics and adolescent mental health in the 
Netherlands. Health Place 74:102765

 19.  Weinberg D, Stevens G, Peeters M, Visser K, Tigchelaar J, 
Finkenauer C (2021) The social gradient in adolescent mental 
health: mediated or moderated by belief in a just world? Eur Child 
Adolesc Psychiatry

 20.  Silva M, Loureiro A, Cardoso G (2016) Social determinants 
of mental health: a review of the evidence. Eur J Psychiatry 
30:259–292

 21.  Chen E, Martin AD, Matthews KA (2006) Socioeconomic status 
and health: do gradients differ within childhood and adolescence? 
Soc Sci Med 62:2161–2170

 22.  Pryor L, Strandberg-Larsen K, Andersen A-MN, Rod NH, Mel-
chior M (2019) Trajectories of family poverty and children’s men-
tal health: results from the Danish National Birth Cohort. Soc Sci 
Med 220:371–378

 23.  Kim Y, Evans BE, Hagquist C (2020) Mental health problems 
among adolescents in Sweden from 1995 to 2011: the role of 
immigrant status and the proportions of immigrant adolescents in 
their surrounding community. J Immigr Minor Health 22:232–239

 24.  Kruizinga I, Jansen W, De Haan CL, Van der Ende J, Carter AS, 
Raat HJP (2012) Reliability and validity of the Dutch version of 
the BITSEA. PLoS ONE 7:e38762

 25.  Luo J, Raat H, Franse CB, Bannink R, Bai G, van Grieken A 
(2022) Correlates of help-seeking by parents for the socioemo-
tional development of their 3-year-old children: a longitudinal 
study. BMJ Open 12:e052595

 26.  CBS (2016) Standaard Onderwijsindeling, p 40
 27.  Power Analysis of Independent-Sample Binomial Test (2022) 

https:// www. ibm. com/ docs/ en/ spss- stati stics/ SaaS? topic= propo 
rtions- power- analy sis- indep endent- sample- binom ial- test

 28.  Briggs-Gowan MJ, Carter AS (2008) Social-emotional screening 
status in early childhood predicts elementary school outcomes. 
Pediatrics 121:957–962

 29.  Briggs-Gowan MJ, Carter AS, Irwin JR, Wachtel K, Cicchetti DV 
(2004) The brief infant-toddler social and emotional assessment: 
screening for social-emotional problems and delays in compe-
tence. J Pediatr Psychol 29:143–155

 30.  Liu Y, De A (2015) Multiple imputation by fully conditional spec-
ification for dealing with missing data in a large epidemiologic 
study. Int J Stat Med Res 4:287

 31.  Charach A, Mohammadzadeh F, Belanger SA, Easson A, Lipman 
EL, McLennan JD et al (2020) Identification of preschool children 
with mental health problems in primary care: Systematic review 
and meta-analysis. J Can Acad Child Adolesc Psychiatry 29:76

 32.  Kuruczova D, Klanova J, Jarkovsky J, Pikhart H, Bienertova-
Vasku J (2020) Socioeconomic characteristics, family structure 
and trajectories of children’s psychosocial problems in a period 
of social transition. PLoS ONE 15:e0234074

 33.  O’Connor C, Reulbach U, Gavin B, McNicholas F (2018) A 
prospective longitudinal investigation of the (dis) continuity of 
mental health difficulties between mid-to late-childhood and the 
predictive role of familial factors. Eur Child Adolesc Psychiatry 
27:289–300

 34.  Stormacq C, Van den Broucke S, Wosinski J (2018) Does health 
literacy mediate the relationship between socioeconomic status 
and health disparities? Integrative review. Health Promot Int 
34:e1–e17

 35.  Recksiedler C, Bernhardt J, Heintz-Martin V (2021) Moth-
ers’ well-being in families and family structure: examining 
constellations of stressors across life domains. J Family Issues 
0192513X211048479

 36.  Pearce A, Dundas R, Whitehead M, Taylor-Robinson D (2019) 
Pathways to inequalities in child health. Arch Dis Child 
104:998–1003

 37.  Poulain T, Vogel M, Kiess W (2020) Review on the role of socio-
economic status in child health and development. Curr Opin Pedi-
atr 32:308–314

 38.  Kunze B, Wang B, Isensee C, Schlack R, Ravens-Sieberer U, 
Klasen F et al (2018) Gender associated developmental trajecto-
ries of SDQ-dysregulation profile and its predictors in children. 
Psychol Med 48:404–415

 39.  Chen E, Martin AD, Matthews KA (2007) Trajectories of socio-
economic status across children’s lifetime predict health. Pediat-
rics 120:e297–e303

 40.  Case A, Lubotsky D, Paxson C (2002) Economic status and 
health in childhood: the origins of the gradient. Am Econ Rev 
92:1308–1334

 41.  Vitrikas K, Savard D, Bucaj M (2017) Developmental delay: when 
and how to screen. Am Fam Physician 96:36–43

 42.  Kirby N, Wright B, Allgar V (2020) Child mental health and resil-
ience in the context of socioeconomic disadvantage: results from 
the Born in Bradford cohort study. Eur Child Adolesc Psychiatry 
29:467–477

 43.  Lin L, Yang-Huang J, Wang H, Santos S, van Grieken A, Raat 
H (2021) Social mobility by parent education and childhood 
overweight and obesity: a prospective cohort study. Eur J Public 
Health 31:764–770

 44.  Luo J, van Grieken A, Yang-Huang J, van den Toren SJ, Raat H 
(2022) Psychosocial health disparities in early childhood: Socio-
economic status and parent migration background. SSM Popul 
Health 19:101137

 45.  Tamura K, Morrison J, Pikhart H (2020) Children’s behavioural 
problems and its associations with socioeconomic position and 
early parenting environment: findings from the UK Millennium 
Cohort Study. Epidemiol Psychiatr Sci 29:e155

https://www.ibm.com/docs/en/spss-statistics/SaaS?topic=proportions-power-analysis-independent-sample-binomial-test
https://www.ibm.com/docs/en/spss-statistics/SaaS?topic=proportions-power-analysis-independent-sample-binomial-test

	Longitudinal associations between socioeconomic status and psychosocial problems in preschool children
	Abstract
	Introduction
	Methods
	Ethics statement
	Study design and population
	Measurements
	Socioeconomic status
	Psychosocial problems
	Other measurements

	Statistical analysis

	Results
	Characteristics of participants
	Socioeconomic status and psychosocial problems
	Socioeconomic status and pattern of presenceabsence of psychosocial problems
	Additional analyses

	Discussion
	Implications for practice and future research
	Methodological considerations

	Conclusion
	References




