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Abstract
The municipality of Amsterdam implemented a 2-year school-based integrated approach in schools in a deprived neighbor-
hood. The integrated approach targeted the domains of education, health and poverty and the children’s school, neighborhood 
and home environment by involving various agencies and actors. In this study, changes in children’s quality of life and psy-
chosocial problems over the course of the integrated approach were examined and evaluated. A dynamic cohort design was 
used. At five measurement occasions (T1–T5) during 2 years, children from four consecutive grades in five schools filled out 
a questionnaire (total n = 614). In children between 7 and 13 years, quality of life was measured with the KIDSCREEN-10. 
In children between 9 and 13 years, psychosocial problems were measured with the Strengths and Difficulties Questionnaire. 
Generalized estimating equations were applied. Time, sex, age, socio-economic status, ethnic background, grade, and school 
were included as independent variables. Quality of life was higher from the first follow-up during the approach (T2) until 
the end of the approach (T4) compared to at the start of the approach (T1). At T5, several months after the approach ended, 
scores returned back to baseline. Likewise, a reduction in children’s psychosocial problems was detected at the end of the 
approach (T4) compared to at the start of the approach (T1). However, both before and after that time point, no improvements 
were detected. This study shows that integrated approaches can be beneficial for children’s quality of life and psychosocial 
health, but continued investments may be needed to maintain established improvements.
Trial registration NTR6571 (NL6395), August 4 2017 retrospectively registered.
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Introduction

Childhood poverty is associated with developmental delay, 
lower cognitive performance, lower academic achievement, 
more psychosocial problems, and lower quality of life [1–5]. 
In addition, children attending a school with a large share of 
children from low socio-economic status (SES) have lower 
school achievement, more behavioral problems, and lower 
well-being than children from high SES schools [6]. Chil-
dren living in neighborhoods with high poverty rates have 

lower academic skills at the start of their school career and 
lower high school graduation rates than children in neighbor-
hoods with low poverty rates [7, 8]. Problems in childhood 
in these different domains, i.e., poverty, health, behavioral, 
social, and emotional development, education, academic 
achievement, and cognitive development, are interconnected 
and related to lower socio-economic status and quality of life 
in adulthood [9–11].

The municipality of Amsterdam recognized the multitude 
of problems that children, families, and schools in deprived 
neighborhoods face and the consequences this may bear 
for children’s educational trajectory and academic achieve-
ment [12]. Therefore, the municipality implemented a 2-year 
school-based integrated approach at schools in deprived 
neighborhoods. This approach aimed to improve children’s 
academic achievement by focusing on their education, their 
health, and reducing their burden of poverty [12]. In this 
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integrated approach, various agencies and actors, e.g., school 
staff, policy officers, and social workers, had to collabo-
rate to target the multitude of domains and environments 
in which these children experience problems. Integrated 
approaches are expected to be more effective in improving 
student outcomes than interventions focusing on single risk 
factors [13]. As schools are central in children’s lives, and 
are embedded within communities, they are considered an 
excellent place to roll out these integrated approaches [13, 
14].

Previous school-based integrated approaches have been 
related to improved socio-emotional health and academic 
outcomes. Multifaceted approaches focusing on factors such 
as social support, socio-emotional health, academic devel-
opment, and financial support were shown to be related to 
improvements in children’s socio-emotional functioning [15, 
16] and academic outcomes [17]. A previous whole-school 
approach, which focused on improving teaching methods 
and positive behavior, was related to improved behavioral 
functioning and better academic outcomes [18]. An inte-
grated approach, in which the theoretical frameworks and 
practical components of two interventions were married 
together, was related to a larger improvement in children’s 
behavior and socio-emotional health than the single inter-
ventions were [19].

In the integrated approach of the municipality of Amster-
dam, participating schools received a subsidy that they could 
spend on self-chosen initiatives targeted at either education, 
health, or poverty. Schools spend the subsidy on, for exam-
ple, socio-emotional health interventions, remedial teachers, 
new teaching methods, and broad education classes [20]. 
The municipality also implemented initiatives at the schools, 
such as a weekly consultation hour of a social worker. The 
process evaluation of the integrated approach showed that 
improving socio-emotional health was a major area of focus 
for the schools, and that implemented socio-emotional 
health initiatives were generally regarded as successful by 
school principals [20]. Examples are interventions focus-
ing on stimulating positive behavior, improving the school 
climate, and increasing children’s resilience. The process 
evaluation also showed the feasibility of the implementation 
of this school-based integrated approach in primary schools 
in a deprived urban neighborhood. Connection between ini-
tiatives targeting different domains inside the school was 
shown to be crucial for successful implementation [20]. It 
made coordination of the initiatives easier and helped the 
school principals to safeguard the overall goal of the initia-
tives. Establishing this connection was shown to be aided 
by hired, well-trusted third parties who were able to connect 
agencies and actors.

The current study aimed to examine whether children’s 
quality of life improved and children’s psychosocial prob-
lems reduced over the course of this integrated approach 

and whether these improvements were sustained after the 
approach ended. It also evaluated whether changes in chil-
dren’s quality of life and psychosocial problems were likely 
to be attributable to the implementation of the approach. 
This was done by interpreting the results of this study in 
light of the outcomes of the process evaluation of the imple-
mentation of the approach, which evaluated whether the pro-
gram functioned as an integrated approach and why [20]. To 
our knowledge, this is the first study to investigate children’s 
socio-emotional health over the course of an integrated 
approach in which multiple agencies, actors, and sectors 
collaborated to improve outcomes in multiple domains and 
environments. As poverty, health, and academic achieve-
ment are interrelated, targeting all these domains will be 
important to establish improvements in these domains and 
truly establish change for children living in poverty, or in 
areas with high poverty rates [11, 21, 22]. Compared to at 
the start of the approach, we expected to identify improve-
ments in quality of life and psychosocial problems over the 
course of and after the approach. However, we did expect 
these improvements to decrease after the approach, due to 
the financial support for some initiatives coming to an end.

Methods

The municipality selected schools for the approach based 
on their location (i.e., in a deprived neighborhood) or their 
student population (i.e., a large share of children in vulner-
able circumstances, which was determined based on fac-
tors such as educational level of the parents). In order for 
schools to be eligible for the approach, educational quality 
and internal organization of the schools—as judged by the 
Dutch Inspectorate of Education—needed to be adequate 
[12]. Schools needed to create a customized plan, presenting 
their goals, the chosen initiatives, and a budget plan, at the 
start of every school year they participated. Based on their 
experiences and altered circumstances, schools were allowed 
to deviate from the plan during the course of the year. Policy 
officers of the domains education, health, and poverty of the 
municipality were also involved, created the outline of the 
approach, and helped shape it.

This study was performed in the first four schools partici-
pating in the integrated approach, and in one sister school. 
These schools differed from schools that subsequently par-
ticipated in the approach in that these schools were in a dif-
ferent city district, participated in the approach at an earlier 
point in time, and received an additional subsidy from a 
funding body serving vulnerable groups in society. This 
subsidy was to be spent on improving children’s health. In 
these schools, the integrated approach ran during 2 school 
years from September 2016 to July 2018. A policy officer 
of the city district coordinated the integrated approach on a 
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local level to facilitate implementation and to strengthen the 
integrated approach. Principals of the schools got together 
in monthly meetings with this coordinator to discuss the 
progress they made, their experiences, and the problems 
they encountered. At the end of the first school year, one 
of the schools lost its subsidy for the integrated approach, 
but remained eligible for the health subsidy. Therefore, all 
five schools were part of the evaluation study for the entire 
study period.

The included schools varied in terms of size, student 
population, ideological basis, and the number, type, and 
reach of yet implemented initiatives. However, all were 
relatively small schools in a deprived urban neighborhood 
that were able to implement or continue several self-chosen 
initiatives as a result of the integrated approach. In addi-
tion, new initiatives of the municipality were implemented 
in all these schools, such as a weekly consultation hour of 
a social worker. A more detailed description of the imple-
mented initiatives can be found in the process evaluation of 
the implementation of the integrated approach [20].

Study design and data collection

Data collection took place at included schools in four grades 
(grade 5–8). Children in the included grades were between 
7 and 13 years old. Children filled out questionnaires at five 
measurement occasions over the course of 3 school years. 
Once at the start of the approach (November 2016), three 
times during the approach (June 2017, November 2017, 
and July 2018), and once after the approach was finished 
(November 2018). The same grades were included at every 
measurement occasion. Therefore, new children were added 
to the cohort (lowest grade) and removed from the cohort 
(highest grade) every school year making the cohort a 
dynamic cohort (see Fig. 1).

At one of the schools, due to logistical issues, the first 
measurement (T1) was performed in March 2017 instead 
of November 2016. The second measurement (T2) in June 
2017 was not performed at this school. The remaining 

measurements (T3–T5) were performed at the same point 
in time as at the other schools: November 2017 (T3), July 
2018 (T4), and November 2018 (T5). Researchers adminis-
tered the questionnaires in the classroom. During this time, 
the researchers were available to answer any questions the 
children might have.

Several weeks before every measurement occasion, par-
ents were informed about the study through an information 
letter, an announcement in the school newsletter, and fly-
ers at the school entrance. Through these same channels, 
parents were informed that a researcher would be present at 
the schools several days before the questionnaires would be 
administered to provide information and/or answer questions 
about the study. The parents could inform either the school 
team or the researchers that they did not want their child to 
participate in the study by returning the non-consent slip at 
the bottom of the information letter to their child’s teacher 
or by emailing the research team. Following withdrawal, 
children were excluded from all subsequent measurement 
occasions.

Measures

Through the questionnaires, information on various meas-
ures was collected.

Quality of life

Quality of life (QoL) was measured with the KIDSCREEN 
questionnaire [23]. Parents reviewed the questions and due 
to their objections, several items were excluded. This con-
cerned items of the KIDSCREEN-52 subscales psychologi-
cal well-being, moods and emotions, self-perception, parent 
relation and home life, and financial resources. However, 
all items of the abbreviated KIDSCREEN-10 and all items 
of the KIDSCREEN-52 subscales physical well-being (5 
items), autonomy (5 items), peers and social support (6 
items), school environment (6 items), and bullying (3 items) 
were included. Response categories to each item were ‘not 

Fig. 1   Overview of the design 
of this study. aAt one of the 
schools, the first measurement 
was performed in March 2017 
and no second measurement 
was performed
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at all/never’, ‘slightly/seldom’, ‘moderately/sometimes’, 
‘very/often’, and ‘completely/always’. A sum score for all 
subscales with ≥ 5 items was determined when at maximum 
1 response was missing. Sum scores of subscales with less 
than five items were only determined when all items had a 
valid response. Sum scores were subsequently converted to 
T-scores scaled to scores with mean 50 and standard devia-
tion 10 using scoring algorithms developed by the KID-
SCREEN developers. A higher score indicated a higher 
quality of life. The KIDSCREEN-10 is considered a reliable 
questionnaire for measuring quality of life in children of age 
8–18 years (α = 0.82, test–retest ICC = 0.70) and has been 
shown to have good convergent and criterion validity [24].

Psychosocial problems

Children’s psychosocial problems were measured with the 
Strengths and Difficulties Questionnaire (SDQ). This is a 
25-item questionnaire consisting of five subscales, i.e., 
emotional problems, conduct problems, hyperactivity/inat-
tention, peer relationship problems, and prosocial behavior, 
with five items each [25]. Response categories for each item 
were ‘not true’, ‘somewhat true’, and ‘certainly true’ [26]. 
Scores on each of the five subscales were determined if at 
minimum three items had a valid response. By summing up 
the scores on the first four of these five subscales, a total dif-
ficulty score was determined with higher scores indicating 
more problems. The SDQ was only administered to children 
in grade 7 or 8 (age range: 9–13 years). This was done as 
concurrent validity and reliability of the Dutch youth self-
report SDQ has only been established for 9–15-year-old 
children (α = 0.78, test-rest ICC = 0.87) [26].

Covariates

The participants reported their sex, date of birth, coun-
try of birth, country of birth of their mother and father, 
and SES. Date of birth was used to determine age of the 
participant at every measurement occasion. Country of 
birth of the child, mother, and father were used to deter-
mine ethnic background of the child. When the child or, 
at minimum, one of the child’s parents was born outside 
the Netherlands, the participant was classified as having a 
‘Western’ (Europe, North-America, Oceania, Japan, and 
Indonesia) or ‘non-Western’ (all remaining countries) 
ethnic background. This is the standard classification of 
Statistics Netherlands [27]. Otherwise, the participant was 
classified as ‘Dutch’. When participants provided informa-
tion on their own country of birth only, ethnic background 
was assumed to be ‘non-Western’ as this was considered 
most likely in the neighborhood under study. To measure 
SES, an adapted version of the Family Affluence Scale 
(FAS) was used asking children about socio-economic 

indicators of their family and home situation they likely 
have knowledge on [28–30]. SES was determined for every 
measurement occasion by adding up the answers to the fol-
lowing questions: (1) do you have a bedroom to yourself 
(no/yes), (2) does your family own a car (no/yes), (3) in the 
past year, did you go on holiday outside the Netherlands 
(no/yes), and (4) which of the following appliances do you 
have at home (dishwasher/washer/dryer, multiple answers 
possible). Answers to this last question were coded from 
‘1’ to ‘3’ based on whether participants reported having 
1, 2, or all 3 of these appliances in their home. Answers to 
the first three questions were coded ‘0’ (no) and ‘1’ (yes). 
Sum scores were determined when participants provided 
a valid answer to at least three of the four questions. The 
missing response was then assumed to be ‘no’ or ‘0’.

Statistical analysis

To test whether there were changes in quality of life and 
in psychosocial problems over the course of the approach, 
generalized estimating equations (GEE) were performed. 
This regression method corrects for within-subject correla-
tions by assuming a pre-specified correlation structure for 
the repeated measures [31]. For both outcome measures, 
an unstructured correlation structure showed the best fit. 
Using this correlation structure, no specific correlation 
structure is imposed on the data and each variance and 
covariance is separately estimated [31].

Quality of life and psychosocial problems were the 
dependent variables in two separate GEE models. Time 
was included as an independent categorical variable in 
both models. The time variable reflected the five measure-
ment occasions and therefore ranged from ‘1’ for T1 to ‘5’ 
for T5. The measurements were declared to be at month 
0 (T1), 4 (T1), 7 (T2), 12 (T3), 20 (T4), and 24 (T5). The 
measurements at month ‘0’ and month ‘4’ both belonged 
to T1 and were therefore combined in the time variable. 
Sex, age, ethnic background, and SES were included in the 
models as covariates. As the number of included schools 
and included grades per school was too low to perform 
multilevel analyses, school and grade were included in 
the GEE models as categorical covariates. In addition, as 
a GEE model with all five time points and psychosocial 
problems as outcome variable would not converge, T5 was 
excluded from this analysis, and T1 and T5 were compared 
in a separate GEE model. All analyses were performed 
in STATA version 15. To ensure that results cannot be 
traced back to individual schools, we do not provide sepa-
rate analyses per school, or sensitivity analyses excluding 
specific schools.
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Results

Descriptive statistics of the study sample can be found in Table 1. 
The sample size ranges from 225 to 389 children per measurement 
occasion. This is estimated to be between 60 and 85% of children 
in the included grades at the different measurement occasions. In 
total, 614 children participated in the study. At every measure-
ment occasion, the average age was 10–11 years and the majority 
(80–83%) of participating children were of non-Western ethnic 
background. For 5% of the sample, we assumed ethnic background 
to be non-Western, because only information on own country of 
birth was provided, and not on either parents’ country of birth.

Quality of life

The results of the GEE investigating the development of 
quality of life over the course of the study can be found in 

Table 2 (n = 577). Quality of life was higher at T2 (B = 1.68, 
95% CI [0.04, 3.31]), T3 (B = 2.05, 95% CI [0.66, 3.44]), 
and T4 (B = 3.04, 95% CI [1.24, 4.84]) than at T1. No dif-
ference was identified in quality of life between T5 and T1 
(B = − 0.10, 95% CI [− 1.83, 1.63]).

Figure 2 displays the development in the quality-of-life sub-
scales. No changes were identified from T1 to T5 in scores on 
the subscales physical well-being (n = 588) and peers and social 
support (n = 587). Scores on the autonomy subscale (n = 584) 
were higher, indicating more autonomy, at T2 (B = 1.99, 95% 
CI [0.31, 3.66]) and T4 (B = 3.09, 95% CI [1.44, 4.74]) when 
compared to T1. Scores on the school environment subscale 
(n = 583) were lower, indicating a poorer environment, at T2 
(B = − 3.30, 95% CI [− 5.10, − 1.50]) and T5 (B = − 2.10, 95% 
CI [− 3.75, − 0.46]) than at T1. Scores on the subscale bullying 
(n = 582) were higher, indicating less bullying, at T2 (B = 1.54, 
95% CI [− 0.03, 3.10]), T3 (B = 1.64, 95% CI [0.07, 3.20]), 
and T4 (B = 3.55, 95% CI [1.70, 5.41]) when compared to T1.

Table 1   Descriptive statistics

SES socio-economic status, SDQ Strengths and Difficulties Questionnaire. Percentages are based on the number of participants per wave with a 
valid response for that variable
a This is the maximum number of participants per wave with a valid response for each of the variables
b The SDQ was only administered in children of grade 7 and 8

Wave 1 Wave 2 Wave 3 Wave 4 Wave 5

Nov 2016/March 
2017

Jun 2017 Nov 2017 July 2018 Nov 2018

Mean/n SD/% Mean/n SD/% Mean/n SD/% Mean/n SD/% Mean/n SD/%

na 389 225 315 257 255
Sex
 Girls 212 54.8 132 58.7 167 53.4 131 51.4 125 49.6
 Boys 175 45.2 93 41.3 146 46.7 124 48.6 127 50.4

Age (years) 10.04 1.25 10.63 1.23 10.07 1.21 10.64 1.23 10.10 1.30
SES (range 0–6) 3.34 1.25 3.40 1.38 3.55 1.38 3.44 1.38 3.47 1.35
Ethnic background
 Dutch 49 12.7 33 14.7 40 12.9 34 13.4 32 12.7
 Western 18 4.7 13 5.8 15 4.8 12 4.7 11 4.4
 Non-Western 319 82.6 179 79.6 256 82.3 208 81.9 209 82.9

Grade
 5 95 24.4 50 22.2 74 24.1 71 27.6 64 25.1
 6 115 29.6 72 32.0 74 24.1 49 19.1 60 23.5
 7 93 23.9 47 20.9 89 29.0 85 33.1 54 21.2
 8 86 22.1 56 24.9 70 22.8 52 20.2 77 30.2

SDQ—total (range 0–40)b 10.75 5.79 11.29 5.40 10.59 5.58 8.93 5.27 11.33 6.25
KIDSCREEN—10 T-score 51.44 10.58 52.35 11.06 53.79 12.73 54.92 11.83 52.24 12.69
KIDSCREEN—52 T-scores
 Physical well-being 55.02 10.75 55.19 10.36 56.12 11.75 55.71 10.60 55.64 10.92
 Autonomy 49.86 10.98 51.83 10.91 50.66 11.27 53.90 10.19 50.58 12.16
 Peers and social support 50.79 10.87 50.85 12.60 51.20 11.22 53.68 11.48 52.15 11.81
 School environment 55.70 10.62 51.64 10.55 54.13 10.55 54.69 9.82 52.89 11.10
 Bullying 42.56 12.10 44.24 11.01 45.28 11.35 46.65 10.92 43.10 12.46
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Psychosocial problems

Table 2 displays the development in psychosocial problems 
over the first four time points of the study. Psychosocial 
problems were lower at T4 than at T1 (n = 293, B = − 1.33, 
95% CI [− 2.50, − 0.17]). When comparing T5 with T1 sepa-
rately, no difference in psychosocial problems between the 
two time points was identified (n = 294, B = 1.18, 95% CI 
[− 0.20, 2.56]).

Discussion

This study evaluated changes in children’s quality of life and 
psychosocial problems over the course of a 2-year school-
based integrated approach implemented by the municipality 
in a deprived neighborhood in Amsterdam. Overall, similar 
patterns for both outcomes were identified with improve-
ments at the end of the approach and scores returning back 
to baseline after the approach ended. The pattern identified 

for quality of life more clearly indicated a gradual increase 
over the course of the approach with mean scores chang-
ing from low to within the normal range of Dutch norm 
data [23]. These identified improvements in quality of life 
seemed attributable to changes in bullying and autonomy, 
but not to changes in school environment, physical well-
being, and peers and social support. This study shows that an 
integrated approach, targeted at the interrelated domains of 
poverty, health, and academic achievement, could contribute 
to improvements in socio-emotional health of children in a 
deprived urban neighborhood. As problems in childhood in 
these domains are interrelated, establishing improvements 
in health is suggested to be conditional on and a prerequisite 
for establishing changes in poverty and academic achieve-
ment [10, 11, 21, 22]. We also importantly show that these 
improvements were not sustained. Future research should 
examine whether implementing integrated approaches 
structurally can result in sustained improvements in mul-
tiple domains, and examine whether this should be done in 
practice.

Table 2   Association between 
time and both health-related 
quality of life and psychosocial 
problems tested in generalized 
estimating equations (GEE) 
models

In these models, school was additionally included as a categorical covariate, but the school-specific esti-
mates are not shown
SES = socio-economic status; CI = confidence interval
a Higher scores indicate higher quality of life and more psychosocial problems
b Psychosocial problems were only measured in grade 7 and 8 (age 9–13 years) and it was not possible to 
include T5 in the GEE models (comparing T5 with T1 separately: B = 1.18, 95% CI [− 0.20, 2.56])
c Corresponding to T1–T5, with T1 containing the measurement occasions at both 0 and 4 months

Health-related quality of lifea Psychosocial problemsa,b

Coefficient 95% CI Coefficient 95% CI

Lower limit Upper limit Lower limit Upper limit

Timec

 1 Ref Ref Ref Ref Ref Ref
 2 1.68 0.04 3.31 − 0.05 − 1.21 1.12
 3 2.05 0.66 3.44 − 0.15 − 1.18 0.87
 4 3.04 1.24 4.84 − 1.33 − 2.50 − 0.17
 5 − 0.10 − 1.83 1.63 −  −  − 

Sex
 Boys Ref Ref Ref Ref Ref Ref
 Girls 0.11 − 1.54 1.76 − 0.75 − 1.89 0.39

Age − 0.28 − 2.08 1.53 − 0.06 − 1.17 1.06
SES 0.40 − 0.12 0.92 − 0.61 − 0.99 − 0.23
Ethnic background
 Dutch Ref Ref Ref Ref Ref Ref
 Western − 4.90 − 9.47 − 0.32 − 0.30 − 3.52 2.93
 Non− Western − 0.03 − 2.44 2.38 − 1.88 − 3.38 − 0.38

Grade
 5 Ref Ref Ref −  −  − 
 6 2.33 − 0.02 4.69 – – –
 7 4.88 0.84 8.93 Ref Ref Ref
 8 4.14 − 1.48 9.76 − 0.64 − 2.09 0.82
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In line with our expectations, improvements in quality 
of life and psychosocial problems were identified at the end 
of approach. While no control group was incorporated in 
this study, our process evaluation of the implementation of 
the integrated approach can guide the interpretation of the 
results of this study [20]. The process evaluation showed that 
many initiatives that were implemented at the schools and 
were regarded successful by school principals targeted chil-
dren’s socio-emotional health, e.g., hiring a behavioral spe-
cialist or implementing positive behavior support and school 
climate interventions. These types of interventions, focused 
on social and emotional competencies, have been related to 
improved behavioral functioning in children [32] making it 
plausible that the identified changes are related to the imple-
mentation of the integrated approach. In addition, an earlier 
school-based integrated approach showed similar results. 
Targeting factors such as socio-emotional health and aca-
demic development, this approach was shown to be related 
to improved socio-emotional functioning in children [15, 
16]. Likewise, a whole-school approach focusing on educa-
tional as well as behavioral aspects was related to improved 
behavioral functioning [18]. A recent study on a multi-fac-
eted school-based mental health program in urban minority 
youth, with a focus on the entire school environment and 
collaboration with multiple agencies and actors, also showed 

a reduction in socio-emotional problems after the interven-
tion [33]. However, this study did not assess whether the 
effect was sustained. The current study is the first to show 
that a school-based integrated approach targeting multiple 
domains and environments through the involvement of vari-
ous agencies and actors is related to improvements in chil-
dren’s socio-emotional health. It also showed that this effect 
was not sustained after the end of the approach.

There are similarities between the results for quality of 
life and psychosocial problems, but important differences 
are to be noted as well. Improvements in quality of life were 
identified earlier in time and seemed to show a more clear 
pattern of gradual change over the course of the approach 
than improvements in psychosocial problems. In addition, 
where quality of life returned back to baseline after the 
integrated approach, children almost seemed to experience 
more psychosocial problems after the approach ended when 
compared to at the start. The effect estimate of the deterio-
ration after the end of the approach was nearly the same 
size as the improvement at the end of the approach, but it 
had a larger variance, and therefore, it was not statistically 
significant. We expect the deterioration in quality of life 
and psychosocial problems after the end of the approach 
to be due to initiatives coming to an end. It suggests that 
approaches need to have a more structural character in order 

Fig. 2   Association between health-related quality-of-life subscales 
and time tested in generalized estimating equations (GEE) mod-
els. These models were adjusted for sex, age, socio-economic status 

(SES), ethnic background, grade, and school. Time 1–5 corresponds 
to T1–T5, with T1 containing the measurement occasions at both 0 
and 4 months
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for improvements to be sustained. The fact that we even 
nearly identified an increase in psychosocial problems after 
the end of the approach compared to at the start could hint 
at a potential harmful effect of the ending of the approach. 
This may suggest that interventions need to be ended more 
gradually, or that children need to be better prepared for 
interventions ending. At the very least we think that, when 
multi-faceted interventions come to an end, different compo-
nents can probably best be ended at different points in time.

The differences between the results of the quality of life 
and psychosocial problem measures can be caused by the 
fact that they measure a different concept. Psychosocial 
problems reflect behavioral and emotional problems. Quality 
of life is an inversely related, but slightly wider, concept [3] 
covering physical, emotional, mental, social, and behavio-
ral dimensions of well-being and functioning [24]. Possibly, 
the integrated approach has a bigger impact on children’s 
overall daily functioning than on their psychosocial prob-
lems. Besides differences between the concepts, differences 
in the results can be caused by the fact that the two meas-
ures were studied in different samples. Quality of life was 
measured in the full sample, while psychosocial problems 
were only measured in children over or equal to the age of 
9 years. It is possible that changes in younger children were 
more pronounced than changes in older children. Children 
in the lower grades did seem to generally score lower on 
quality of life than children in the higher grades, with more 
pronounced differences at baseline than over the course of 
the approach. In addition, restricting the sample for the psy-
chosocial problems measure caused the sample size to be 
lower which could have resulted in too low power to detect 
differences on this measure. However, the observed effect 
estimates at T2 and T3 compared to T1 are around zero. This 
is indicative of a lack of effect, rather than a lack of power.

When comparing the results of the quality of life sub-
scales to those of the overall quality of life scale, the sub-
scales bullying and autonomy showed a similar pattern as 
overall quality of life. On these subscales, the mean scores 
seemed to change from low to within the normal range of 
Dutch norm data [23]. The other subscales showed different 
patterns. For the subscale bullying, this result is expected 
as it is a measure reflective of school climate, which was 
targeted by multiple implemented initiatives that were con-
sidered to be successful by schools. In addition, school-wide 
positive behavioral support interventions have been shown 
to be related to lower rates of bullying and peer rejection 
in earlier research, presumably via improvements in school 
climate [34]. For the subscale autonomy, the pattern only 
deviated from the pattern of overall quality of life in that at 
the beginning of the second year of the approach the score 
dropped back to baseline. Changes in autonomy were not 
anticipated upon, as initiatives did not specifically seem 
to target autonomy. Autonomy is a measure reflecting 

children’s feeling of having control over how they spend 
their time. The specific pattern of improvement could be due 
to a learning effect as improvements were only identified at 
the two second measurement occasions within a school year 
(T2 and T4). However, the nature of the measure and the fact 
that we only observed this pattern for this subscale make this 
explanation unlikely.

No or only few initiatives targeted physical well-being 
and peers and social support [20]. Therefore, it was not 
unexpected that no differences were identified in these sub-
scales over the course of the approach. For the subscale 
school environment, deteriorations were seen. Scores for 
school environment were lower at the end of the first year 
of the integrated approach and after the integrated approach 
ended than they were at baseline. This seems counterin-
tuitive, as implemented initiatives targeting school climate 
were regarded successful. However, the subscale school 
environment measures children’s own functioning within 
the school rather than the school climate, which could 
explain this result. Nevertheless, compared to at the start 
of the approach, children seemed to enjoy school less or 
to function less well in the school or class at the end of 
the first year of the integrated approach and after the inte-
grated approach ended. From our process evaluation, we 
know that teacher shortage and other issues at the schools 
at times could cause instability in the school environment for 
children, which could potentially explain these results [20]. 
We have so far focused on theoretical explanations for the 
results. However, it is important to note that positive changes 
were mainly established in domains in which the children at 
baseline scored relatively lower, differences with the Dutch 
norm data were relatively bigger, and the mean scores could 
be considered low compared to the norm data [23]. Although 
we do not think that we encountered a ceiling effect for the 
subscales where children scored higher at baseline, changes 
on subscales where children at baseline scored lower may 
have been more likely to occur and be identified.

Strengths and limitations

The current study is unique in that it uses data on children’s 
socio-emotional health from five measurement occasions 
over the course of and after a 2-year school-based integrated 
approach implemented by the municipality in a deprived 
neighborhood in Amsterdam. Another strength of this study 
is that it uses two different measures that reflect two different 
aspects of children’s socio-emotional health, i.e., quality of 
life and psychosocial problems. Finally, the fact that a pro-
cess evaluation was performed and used to guide the inter-
pretation of the results of this study is a particular strength.

The fact that this study evaluated changes in children’s 
socio-emotional health in schools in which a municipal 
integrated approach was implemented was a strength of this 
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study, but it also carried limitations. First, it meant that we 
could not include a control group as there were no suitable 
schools to include in the control group. Second, the number 
of children we were able to include may have been too low 
to identify changes in psychosocial problems, and also too 
low for a model testing changes in psychosocial problems 
including all measurement occasions to converge. However, 
as all children in the final grades of the schools involved 
in the integrated approach were approached to participate 
in the study, there was no way to overcome this limitation. 
In addition, due to the small number of included schools 
and classes, we were unable to take into account the nest-
ing of students in schools and grades by applying multilevel 
models. However, we did incorporate school and grade as 
covariates in the GEE.

Also, due to logistical issues, the first measurement 
occasion at one of the schools was approximately 4 months 
later than at the other schools and the second measurement 
occasion was skipped at this school. We expect that this 
has potentially resulted in an underestimation of the evalu-
ated changes, as the baseline measurement for this school 
was done several months after the start of the integrated 
approach. Another limitation of this study is that while we 
identified statistically significant changes in children’s psy-
chosocial problems and quality of life, with mean scores 
going from low to within the normal range, differences were 
generally small. It is therefore unclear whether the identified 
improvements can also be considered relevant. A final limi-
tation is that we do not know the exact response rate of our 
study, as we do not know exactly how many children were in 
the included grades of the participating schools.

Conclusion

This study is unique in that it evaluated changes in children’s 
quality of life and psychosocial problems over the course of 
and following a school-based integrated approach targeting 
multiple domains and environments through the involve-
ment of various agencies and actors. In schools in a deprived 
urban neighborhood, improvements in both children’s qual-
ity of life and psychosocial problems were identified at 
the end of the approach and were shown to be followed by 
returns back to baseline after the approach ended. The inte-
grated approach is likely to underlie these changes as many 
implemented initiatives, regarded as successful by school 
principals, targeted children’s socio-emotional health. This 
study shows that integrated approaches, including a wide 
range of initiatives focusing on education, health, and pov-
erty, could contribute to improvements in children’s socio-
emotional health. However, the results also imply that these 
improvements are domain-specific. Moreover, the results 
importantly suggest that these approaches may need to be 

implemented structurally, or at least longer-term, in order 
for established improvements to be sustained.

Acknowledgements  We like to thank all children, teachers, principals, 
and vice-principals of the participating schools.

Author contributions  JH was the principal investigator and designed 
the study. MEA developed the study protocol and conducted the data 
collection at the first three measurement occasions. Data collection 
at the final two measurement occasions was performed by LKE. 
Data were cleaned by MEA and LKE and analyzed by LKE and HG. 
LKE wrote the first draft of the manuscript. All authors reviewed and 
approved the final version of the manuscript.

Funding  This work was supported by NutsOhra Fonds [grant number 
101.243]. NutsOhra Fonds, now FNO, is a funding body serving vul-
nerable groups in society.

Availability of data and materials  Not applicable.

Code availability  Not applicable.

Declarations 

Conflict of interest  The authors declare that they have no conflict of 
interest.

Ethics approval  The need for ethical approval was waived by the 
Medical Ethics Committee of the Amsterdam UMC—location AMC, 
because the study was not subject to the Dutch Medical Research 
Involving Human Subjects Act (WMO).

Consent to participate  An opting-out procedure was used. Parents 
were informed about the study through letters, flyers, and announce-
ments in the school newsletter. If parents did not want their child to 
participate, they could inform the researchers by e-mail or hand in an 
opt-out slip to their child’s teacher.

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.	 Johnson SB, Riis JL, Noble KG (2016) State of the art review: 
poverty and the developing brain. Pediatrics 137(4):e20153075

	 2.	 Duncan GJ, Magnuson K, Votruba-Drzal E (2017) Moving beyond 
correlations in assessing the consequences of poverty. Annu Rev 
Psychol 68:413–434

http://creativecommons.org/licenses/by/4.0/


352	 European Child & Adolescent Psychiatry (2023) 32:343–352

1 3

	 3.	 Bot M, de Leeuw den Bouter BJ, Adriaanse MC (2011) Preva-
lence of psychosocial problems in Dutch children aged 8–12 years 
and its association with risk factors and quality of life. Epidemiol 
Psychiatr Sci 20(4):357–365

	 4.	 Erhart M, Ottova V, Gaspar T, Jericek H, Schnohr C, Alikasifoglu 
M et al (2009) Measuring mental health and well-being of school-
children in 15 European countries using the KIDSCREEN-10 
Index. Int J Public Health 54:160–166

	 5.	 Chaudry A, Wimer C (2016) Poverty is not just an indicator: the 
relationship between income, poverty, and child well-being. Acad 
Pediatr 16(3S):S23-29

	 6.	 Sellström E, Bremberg S (2006) Is there a “school effect” on pupil 
outcomes? A review of multilevel studies. J Epidemiol Commu-
nity Health 60(2):149–155

	 7.	 Wolf S, Magnuson KA, Kimbro RT (2017) Family poverty and 
neighborhood poverty: links with children’s school readiness 
before and after the Great Recession. Child Youth Serv Rev 
79:368–384

	 8.	 Wodtke GT, Harding DJ, Elwert F (2011) Neighborhood effects 
in temporal perspective. Am Sociol Rev 76(5):713–736

	 9.	 Needham BL, Crosnoe R, Muller C (2004) Academic failure in 
secondary school: the inter-related role of health problems and 
educational context. Soc Probl 51(4):569–586

	10.	 Suhrcke M, de Paz NC (2011) The impact of health and health 
behaviours on educational outcomes in high-income countries: 
a review of the evidence. WHO Regional Office for Europe, 
Copenhagen

	11.	 Knudsen EI, Heckman JJ, Cameron JL, Shonkoff JP (2006) Eco-
nomic, neurobiological, and behavioral perspectives on building 
America’s future workforce. PNAS 103(27):10155–10162

	12.	 Gemeente Amsterdam (2016) Beleidsbrief Stadsscholen020. 
https://​www.​amste​rdam.​nl/​socia​aldom​ein/​onder​wijs-​leerp​licht/​
stads​schol​en020/. Accessed 26 Nov 2019

	13.	 Domitrovich CE, Bradshaw CP, Greenberg MT, Embry D, 
Poduska JM, Ialongo NS (2010) Integrated models of school-
based prevention: logic and theory. Psychol Sch 47(1):71–88

	14.	 Turunen H, Sormunen M, Jourdan D, von Seelen J, Buijs G (2017) 
Health promoting schools—a complex approach and a major 
means to health improvement. Health Promot Int 32(2):177–184

	15.	 Jones SM, Brown JL, Hoglund WL, Aber JL (2010) A school-ran-
domized clinical trial of an integrated social-emotional learning 
and literacy intervention: impacts after 1 school year. J Consult 
Clin Psychol 78(6):829–842

	16.	 Jones SM, Brown JL, Lawrence Aber J (2011) Two-year impacts 
of a universal school-based social-emotional and literacy interven-
tion: an experiment in translational developmental research. Child 
Dev 82(2):533–554

	17.	 Oreopoulos P, Brown R, Levcchia A (2017) Pathways to educa-
tion: an integrated approach to helping at-risk high school stu-
dents. J Polit Econ 125(4):947–984

	18.	 Luiselli JK, Putnam RF, Handler MW, Feinberg AB (2005) 
Whole-school positive behaviour support: effects on student 
discipline problems and academic performance. Educ Psychol 
25(2–3):183–198

	19.	 Cook CR, Frye M, Slemrod T, Lyon AR, Renshaw TL, Zhang Y 
(2015) An integrated approach to universal prevention: Independ-
ent and combined effects of PBIS and SEL on youths’ mental 
health. Sch Psychol Q 30(2):166–183

	20.	 Elsenburg LK, Abrahamse ME, Harting J (2021) Implementa-
tion of a Dutch school-based integrated approach targeting educa-
tion, health and poverty-a process evaluation. Health Promot Int 
daab028:1–11

	21.	 Basch CE (2011) Healthier students are better learners: a missing 
link in school reforms to close the achievement gap. J Sch Health 
81(10):593–598

	22.	 Samdal O, Rowling L (2015) Implementation strategies to pro-
mote and sustain health and learning in school. In: Simovska V, 
Mannix-McNamara P (eds) Schools for health and sustainability: 
theory, research and practice. Springer, Dordrecht, pp 233–252

	23.	 The KIDSCREEN Group Europe (2006) The KIDSCREEN Ques-
tionnaires—quality of life questionnaires for children and adoles-
cents. Pabst Science Publishers, Langerech

	24.	 Ravens-Sieberer U, Herdman M, Devine J, Otto C, Bullinger 
M, Rose M et al (2014) The European KIDSCREEN approach 
to measure quality of life and well-being in children: develop-
ment, current application, and future advances. Qual Life Res 
23(3):791–803

	25.	 Goodman R (2001) Psychometric properties of the Strengths 
and Difficulties Questionnaire. J Am Acad Child Psy 
40(11):1337–1345

	26.	 Muris P, Meesters C, van den Berg F (2003) The Strengths and 
Difficulties Questionnaire (SDQ)—further evidence for its reli-
ability and validity in a community sample of Dutch children and 
adolescents. Eur Child Adolesc Psychiatry 12(1):1–8

	27.	 Centraal Bureau voor de Statistiek (2000) Standaarddefinitie 
allochtonen. Index 10:24–25

	28.	 Abrahamse ME, Jonkman CS, Harting J (2018) A school-based 
interdisciplinary approach to promote health and academic 
achievement among children in a deprived neighborhood: study 
protocol for a mixed-methods evaluation. BMC Public Health 
18(1):465

	29.	 Currie C, Molcho M, Boyce W, Holstein B, Torsheim T, Rich-
ter M (2008) Researching health inequalities in adolescents: the 
development of the Health Behaviour in School-Aged Children 
(HBSC) family affluence scale. Soc Sci Med 66:1429–1436

	30.	 Hartley JEK, Levin K, Currie C (2015) A new version of the 
HBSC Family Affluence Scale—FAS III: Scottish qualitative find-
ings from the international FAS development study. Child Indic 
Res 9(1):233–245

	31.	 Twisk JWR (2004) Longitudinal data analysis. A comparison 
between generalized estimating equations and random coefficient 
analysis. Eur J Epidemiol 19:769–776

	32.	 Durlak JA, Weissberg RP, Dymnicki AB, Taylor RD, Schellinger 
KB (2011) The impact of enhancing students’ social and emo-
tional learning: a meta-analysis of school-based universal inter-
ventions. Child Dev 82(1):405–432

	33.	 Raval G, Montanez E, Meyer D, Berger-Jenkins E (2019) School-
based mental health promotion and prevention program “Turn 2 
Us” reduces mental health risk behaviors in urban, minority youth. 
J Sch Health 89(8):662–668

	34.	 Waasdorp TE, Bradshaw CP, Leaf PJ (2012) The impact of school-
wide positive behavioral interventions and supports on bullying 
and peer rejection. Arch Pediatr Adolesc Med 166(2):149–156

https://www.amsterdam.nl/sociaaldomein/onderwijs-leerplicht/stadsscholen020/
https://www.amsterdam.nl/sociaaldomein/onderwijs-leerplicht/stadsscholen020/

	Longitudinal changes in quality of life and psychosocial problems of primary school children in a deprived urban neighborhood over the course of a school-based integrated approach
	Abstract
	Introduction
	Methods
	Study design and data collection
	Measures
	Quality of life
	Psychosocial problems
	Covariates

	Statistical analysis

	Results
	Quality of life
	Psychosocial problems

	Discussion
	Strengths and limitations

	Conclusion
	Acknowledgements 
	References




