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ABSTRACT
Background This paper aims to assess the mental
health impact of an urban regeneration programme
implemented from 2008 onwards in the 40 most
deprived districts in the Netherlands. Interventions varied
from improvements in the built environment to activities
promoting social cohesion.
Methods We accessed repeated cross-sectional data
from the annual Health Interview Survey, for the period
2004–2011 among adults (n target districts=1445,
n rest of the Netherlands=44 795). We used multilevel
logistic regression models to compare the development
of mental health in the target districts with the rest of
the Netherlands and with comparably deprived districts.
Results were presented as ‘slope estimates’ with
corresponding 95% CIs. Finally, we analysed the trends
by gender and by the intensity of the programme.
Results The trend change in mental health between
the intervention and preintervention period was
approximately the same in the target districts as in
broadly comparably deprived control districts (Δ slope
0.06 (−0.08 to 0.20)). However, among women, a
tendency was found towards more positive trend
changes in the target districts compared with control
districts (Δ slope 0.17 (−0.01 to 0.34)). Those districts
that implemented an intensive programme experienced
an improvement in mental health, while residents of the
comparably deprived control districts experienced a
deterioration, resulting in a statistically significantly more
positive trend change between the preintervention and
intervention period in those target districts (Δ slope 0.19
(0.01 to 0.38)).
Conclusions Implementing an urban regeneration
programme with a wide range of intensive interventions
may be effective in promoting good mental health.
Further research is required to examine which mix of
interventions is needed for the programme to be
effective.

INTRODUCTION
When striving for health equity, we need to find
ways to improve the circumstances in which people
are born, grow, live, work and age.1 Urban regener-
ation programmes that target deprived neighbour-
hoods are one possible way of tackling so-called
social determinants of health such as employment,
housing and social cohesion. Experiences thus far
have failed to provide conclusive empirical evi-
dence of the positive health impacts of such pro-
grammes. Although the available evidence seems to
indicate an impact on mental health, this evidence
is also mixed.
An evaluation of the New Deal for Communities

programme—one of the most intensive

programmes of this kind ever to be introduced in
the UK—found a positive change in mental health
for the target population compared with compari-
son areas.2 Women showed a more positive
improvement than men.3 In a longitudinal sample,
the overall differences between the target and com-
parison populations disappeared after adjustment
for baseline health and socioeconomic differences,2

although the most disadvantaged groups still
showed a greater improvement in mental health
than their counterparts in control areas.4 An evalu-
ation of the GoWell regeneration programme in
Glasgow indicated a small improvement in mental
health compared with the control group, although
it was observed for those residents who were
exposed to housing improvements only.5 Also, a
quasi-experimental study on urban renewal in
Barcelona indicated a positive effect on mental
health.6 Other small-scale programmes in the UK
and Norway also reported improvements in mental
health following the initiatives.7–9 A major limita-
tion of these small-scale studies was that they did
not include control districts. In addition, some
studies had small sample sizes, which limited their
ability to detect preintervention and postinterven-
tion differences.10 11 Moreover, none of them eval-
uated trends over time before the interventions
started.
The interventions delivered within urban regen-

eration usually included a broad range of activities,
varying from investments to improve the built
environment or housing quality to activities aimed
at reducing crime and promoting safety and social
cohesion. Previous studies tended not to report in
detail on the type or intensity of activities delivered
in relation to the observed impact.12 However, a
detailed appraisal of their content, duration and
scale is imperative to understanding the conditions
in which regeneration might have an impact on
health.
There is a need for comprehensive studies on

large-scale urban regeneration programmes that
include control areas and investigate preinterven-
tion and postintervention trend changes in mental
health, and explore whether these changes vary by
the intensity of the programme. In the
Netherlands, such an opportunity arose with the
introduction of the ‘District Approach’. The Dutch
government launched this initiative in 2007, and
implementation began in July 2008. Between then
and 2012, approximately 5 billion euros were
invested to ameliorate problems with employment,
educational level, housing conditions or residential
environment, safety and social cohesion in the 40
most deprived districts (hereafter called target
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districts). Each district implemented socioeconomic and envir-
onmental interventions tailored to suit specific local needs.
There were large variations in the number of residents the inter-
ventions reached, the degree of change achieved and/or the
number of different types of activities.12

The aim of this paper was to evaluate the District Approach’s
short-term impact on mental health, using a quasi-experimental
design. First, we investigated whether the mental health trend in
target districts was more positive during the first years following
the implementation compared with the trend before that time.
We compared the development of mental health in the target
districts with the development in control districts. Furthermore,
we examined whether these trends varied according to gender
and the intensity of the urban regeneration programme
employed.

METHODS
Study design and study population
Intervention districts
The intervention group consisted of all deprived districts tar-
geted by the District Approach. We accessed repeated cross-
sectional data from the Dutch Health Interview Survey (HIS)
conducted by Statistics Netherlands. The HIS is an annual
nationwide survey among non-institutionalised persons aged 0
and older. Each month, a person-based sample is drawn from
the Dutch population register. From 2004 to 2009, respon-
dents could participate by face-to-face interview at home.
From 2010, respondents have been able to participate by
internet, phone or face-to-face interview. A second part of the
questionnaire contains more sensitive topics such as mental
health and can be completed by respondents aged 12 and
older using a written questionnaire, or by internet (from
2010 on). The annual response rate is 60–65% for the main
survey; among those who responded, the response rate for the
second part was 80% (2004–2009) and 55% (2010–2011).
We selected data from the years 2004–2011 among adults
aged 18 and older. Data from 46 240 respondents were
included.

Control districts
We compared the development of mental health in the target
districts with the trend in three types of control districts. The
first two types were identified using propensity score matching
(PSM)13–16 (see web appendix). We used PSM to select areas
that are similar with regard to their living circumstances, phys-
ical and social neighbourhood characteristics, and safety (13
indicators) at the start of the District Approach (2008). First,
for maximum comparability, we matched the target districts
with control districts with exactly the same range of propensity
scores as the target districts (narrow definition). Owing to the
relatively small number of districts in this control group, we
also included a second, larger control group, in which we
matched the target districts with control districts that belong to
the 10% of districts with the highest propensity scores (broad
definition). The difference between the trend in the interven-
tion districts and the trend in these comparably deprived dis-
tricts could theoretically be attributed to the urban
regeneration programme. The third type of control group
includes all other (postcode) areas in the Netherlands. By com-
paring the secular trend in this control group with that in the
first two categories of control groups, we could get insight into
other possible developments affecting mental health, which
could help us to interpret the (absence of an) intervention
effect.

Measures
Mental health
The outcome variable was perceived mental health as measured
by the five-item Mental Health Inventory (MHI-5).17 It is espe-
cially a good predictor of mood disorders and a satisfactory
screening instrument for some anxiety disorders.18 Research has
shown that self-reported mental ill health measured with the
MHI-5 is strongly correlated with psychiatrists’ diagnoses.19 20

It contains the following five questions: During the last 4 weeks,
how often (1) have you been a very nervous person? (2) have
you felt downhearted and blue? (3) have you felt calm and
peaceful? (4) have you felt so down in the dumps that nothing
could cheer you up? and (5) have you been a happy person?
Each item has six possible answers ranging from ‘all of the time’
to ‘never’. The total score was obtained by reversing the
answers to the third and fifth questions, summing up the scores
and transforming this score to a scale from 0 to 100. A higher
score indicates better mental health. On the basis of a Dutch
validation study,21 we dichotomised this score into fair or good
(>60) and less than fair or good (≤60).

Intensity of urban regeneration programme
For each target district, we made an inventory of types of inter-
ventions, within five policy areas: unemployment, educational
level, housing conditions, safety and social cohesion. We distin-
guished 18 types of interventions. On the basis of the number
of residents reached or magnitude of environmental change
achieved, the intensity of each type of intervention was classified
as ‘less intensive’ (0), ‘moderately intensive’ (1) or ‘more inten-
sive’ (2). For four target districts, no detailed information on
activities was available. For each of the other districts, an
average score was calculated for the 18 types of activities. We
distinguished 19 target districts with a more intensive pro-
gramme (range: 0.94–1.33) and 17 target districts with a less
intensive programme (range: 0.39–0.89) (table 1). The more
intensive programmes employed activities within a larger
number of types of activities and incorporated measures that
spanned the different policy areas. This classification (method
and outcome) has been described in detail elsewhere.12

Sociodemographic confounders
Several individual-level covariates were used to control for
potential confounding: age (continuous variable), gender (male
vs female), household composition (partner/married with or
without children, single with or without children), ethnicity
(Dutch origin, non-Dutch origin and origin unknown) and
socioeconomic status (SES). Two indicators of SES were
included: education measured as highest educational level
achieved (primary, secondary, upper secondary or tertiary edu-
cation) and equivalent disposable household income (cate-
gorised in quintiles, with cut-off points at €15 865, €20 000,
€24 404 and €30 900). Most covariates were obtained from the
HIS questionnaire. Ethnicity and household income (both at
individual level) were derived from the National Population
Register and the National Tax Register, respectively.

Statistical analyses
Multilevel multivariate logistic regression models were used to
assess the change in prevalence of perceived mental health per
half-year in the target and control districts. Survey dates were
grouped into half-year sections. The implementation of the
District Approach started on average in mid-2008. The trend
parameter was estimated for the preintervention ( January
2004–June 2008) and intervention ( July 2008–December 2011)
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periods. The difference in trends between these periods was
assessed using an interaction term for half-year and period.
Furthermore, to test for a difference in trend change between
target districts and control districts, we included a higher order
interaction term for half-year, period and district.

To assess the potential differential effects according to gender,
we stratified the analyses by gender. The role of intensity was
assessed by stratifying the analyses by programme intensity
(target districts with less intensive vs more intensive activities).

To account for possible clustering of individuals within post-
code areas, we applied mixed models that included random
intercepts. Level 1 of the multilevel analysis represented indivi-
duals, and level 2 represented the postcode areas. Results were
presented as coefficients or ‘slope estimates’ with corresponding
95% CIs. For two reasons, we chose not to present ORs. First,
the ORs would be a poor approximation of relative risks, given
the high prevalence of the outcome measure. Second, the
primary aim of the statistical models was to assess the difference
in preintervention and intervention trend. In this particular
case, the use of ‘slope estimates’ has the practical advantage of
showing in the most direct way whether the (difference in)
prevalence rates increase (positive slope) or decrease (negative
slope) over time. The analyses were performed using SPSS V.14
and Stata V.11.0 software.

RESULTS
Compared with all types of control districts, a higher percentage
of residents of the target districts were single, of non-Dutch
origin, less educated and had a lower income (table 1).

Figure 1 shows the trends in prevalence of fair or good
mental health between 2004 and 2011. As expected, this preva-
lence was lowest in the target districts and highest in the rest of
the Netherlands. In the target districts, the prevalence remained
approximately the same in the preintervention and intervention
period (about 77.0%). In the comparably deprived areas (broad
definition), after increasing in the preintervention period (from
81.4% to 85.0%), the prevalence of fair or good mental health
slightly decreased in the intervention period (from 83.9% to
82.1%). A similar trend change was observed in the rest of the
Netherlands.

The results of the regression models confirmed these patterns
(table 2). In the deprived target districts, the trend in mental
health was fairly stable in the preintervention and intervention
period. The trend change was small and not statistically signifi-
cant (Δ slope −0.01 (−0.13 to 0.11)). In both control groups of
comparably deprived districts, there was a negative trend change
between the preintervention and intervention period, although
it was statistically significant in the ‘broad definition’ group only
(Δ slope −0.07 (−0.13 to −0.00)). However, the difference

Table 1 Characteristics of the study population

Characteristics*† 40 target districts
Comparably deprived
districts PSM ‘narrow’‡

Comparably deprived
districts PSM ‘broad’‡

Rest of the
Netherlands

Numbers (n)
Four-digit postcodes 83 77 303 3402
Individuals in total 1445 1574 6163 44 802
Individuals per half-year (mean±SD) 90±13.2 98±14.7 385±32.2 2800±287.8

Age (mean±SD) 46.1±17.5 45.6±16.6 46.4±16.6 47.0±16.8
Sex (%)
Female 52.8 54.0 52.2 50.7
Male 47.2 46.0 47.8 49.3

Household composition (%)
Partner/married with child(ren) 35.5 36.5 35.9 41.0
Partner/married without child(ren) 24.6 28.9 29.8 34.8
Single without child(ren) 27.0 24.7 25.8 18.4
Single with child(ren) 9.5 7.5 6.3 4.4
Other 3.4 2.4 2.2 1.4

Ethnicity (%)
Ethnic Dutch 64.0 74.0 78.6 87.5
Non-Dutch, Western 9.8 9.8 9.9 7.6
Non-Dutch, non-Western 23.0 14.0 9.7 3.8
Non-Dutch, origin unknown 3.1 2.2 1.8 1.2

Education (%)
Primary 20.8 17.1 15.6 12.3
Lower secondary 26.0 21.1 20.7 22.8
Upper secondary 30.2 28.8 31.7 37.0
Tertiary 23.0 33.1 32.1 27.9

Income (%)
First quintile (<€15 865) 32.2 25.2 23.9 20.4
Second quintile (€15 865–€20 000) 24.1 21.6 20.6 20.0
Third quintile (€20 000–€24 404) 18.0 18.9 19.9 20.0
Fourth quintile (€24 404–€30 900) 15.0 16.3 17.6 20.0
Fifth quintile (> €30 900) 10.8 18.0 18.0 19.7

*Characteristics represent average values over the period 2004–2011.
†Characteristics are weighted for age, gender, marital status, household size, urbanisation, province, part of the country and month of interview.
‡Control districts that are similar to the target districts with regard to their liveability at the moment the implementation of the District Approach started (mid-2008).
PSM, propensity score matching.
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between the relatively stable trend in the deprived target districts
and the negative trend in the control districts was not statistic-
ally significant (eg, Δ slope 0.06 (-0.08 to 0.20) ‘broad defin-
ition’ group). A similar pattern was found for the comparison
group ‘rest of the Netherlands’.

The stable trend in the target districts over the entire period
appears to conceal different patterns for men and women
(table 3). Female residents of the 40 target districts reported a
deterioration in mental health in the preintervention period
(from 74.6% to 71.4%) and a small improvement in the inter-
vention period (from 70.2% to 73.0%). The trend among
women living in control districts (comparably deprived districts
(PSM ‘broad definition’)) showed the reverse pattern, with a sig-
nificantly negative trend change (eg, Δ slope −0.09 (−0.18 to
−0.01). As a result, compared with these control districts, a ten-
dency towards a more positive trend change was found among
women in the target districts, although this was not statistically
significant (Δ slope 0.17 (-0.01 to 0.34)). This positive trend
was not observed among men (Δ slope −0.13 (−0.35 to 0.10))
owing to the fact that male residents of the target districts
reported a deterioration in mental health in the intervention
period (from 87.0% to 82.9%).

Residents of the 19 target districts where the urban regener-
ation programme was most intensive reported a sharp decrease
in the prevalence of fair or good mental health in the

preintervention period, followed by an improvement in the
intervention period (table 4). The trend change was more posi-
tive than in comparably deprived areas ((Δ slope 0.19 (0.01 to
0.38) ‘broad definition’)) and the rest of the Netherlands
(Δ slope 0.18 (0.01 to 0.36)). In contrast, in the 17 ‘low-
intensity’ target districts, the prevalence of fair or good mental
health declined in the intervention period (from 80.5% to
76.9%). The difference between their preintervention and inter-
vention trends was approximately the same as the trend change
in all control districts.

DISCUSSION
We investigated whether the mental health trend change follow-
ing the implementation of an urban regeneration programme in
deprived districts was more positive than that in control dis-
tricts. Compared with comparably deprived control districts,
target districts tended to show a more positive trend change in
mental health between the preintervention and intervention
period, although for women only. For males, the trend change
in the target districts did not differ from that in the control dis-
tricts. When stratified by intensity of the implemented approach,
a positive trend change in mental health between the interven-
tion and preintervention period was apparent in those districts
where activities were implemented on a larger scale and across
different policy areas compared with the control groups. The

Table 2 Trend change in fair or good mental health between the preintervention (2004–2008) and intervention (2008–2011) period in 40
target districts, comparably deprived districts and the rest of the Netherlands

Trend in fair or good mental health (slope estimate* (95% CI))

Period

Type of area
Preintervention period
(2004–2008)

Intervention period
(2008–2011)

Intervention vs preintervention period†
(difference in difference)

Target districts −0.01 (−0.06 to 0.04) −0.02 (−0.11 to 0.06) −0.01 (−0.13 to 0.11)
Comparably deprived districts PSM ‘narrow’ −0.01 (−0.07 to 0.04) −0.04 (−0.12 to 0.05) −0.02 (−0.14 to 0.10)
Target districts vs comparably deprived districts PSM ‘narrow’† 0.00 (−0.17 to 0.17)
Comparably deprived districts PSM ‘broad’ 0.02 (−0.01 to 0.05) −0.05 (−0.10 to −0.01)‡ −0.07 (−0.13 to −0.00)‡
Target districts vs comparably deprived districts PSM ‘broad’† 0.06 (−0.08 to 0.20)

Rest of the Netherlands 0.02 (0.01 to 0.03)‡ −0.05 (−0.07 to −0.03)‡ −0.07 (−0.09 to −0.04)‡
Target districts vs rest of the Netherlands† 0.06 (−0.07 to 0.18)

*Adjusted for age, gender, household composition, ethnicity, education and income.
†Reference category.
‡The association is statistically significant by p≤0.05, two-sided test.
PSM, propensity score matching.

Figure 1 Trends in fair or good
mental health between 2004 and 2011
in 40 target districts, comparably
deprived districts and the rest of the
Netherlands. The prevalence for each
half a year is the average prevalence of
that specific half-year and the half-year
before and after (a moving average).
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trend change in the ‘low-intensity’ districts was comparable with
that in the comparably deprived control districts.

Limitations of the study design
Owing to the quasi-experimental design, the health impact we
observed among women and in the districts intervening with
high intensity might not actually exist. As the deprived districts
were not assigned randomly, the target and control districts

might differ in some respects. We have taken several measures
to address potential confounding. First, we used PSM to select
control districts that were most similar to the target districts
with regard to liveability when the implementation of the
District Approach began. It should be acknowledged, however,
that there were still substantial differences between the target
and control districts, even for the control districts with the
same range of propensity scores as the target districts (narrow

Table 3 Trend change in fair or good mental health between the preintervention (2004–2008) and intervention (2008–2011) period in 40
target districts, comparably deprived districts and the rest of the Netherlands, by gender

Trend in fair or good mental health (slope estimate* (95% CI))

Period

Gender Type of area
Preintervention period
(2004–2008)

Intervention period
(2008–2011)

Intervention vs preintervention
period† (difference in difference)

Females Target districts −0.05 (−0.11 to 0.01) 0.01 (−0.10 to 0.13) 0.07 (−0.09 to 0.22)
Comparably deprived districts PSM ‘narrow’ 0.01 (−0.05 to 0.08) −0.04 (−0.14 to 0.07) −0.05 (−0.20 to 0.11)
Target districts vs comparably deprived districts PSM ‘narrow’† 0.13 (−0.09 to 0.34)
Comparably deprived districts PSM ‘broad’ 0.04 (0.01 to 0.08)‡ −0.05 (−0.11 to 0.01) −0.09 (−0.18 to −0.01)‡
Target districts vs comparably deprived districts PSM ‘broad’† 0.17 (−0.01 to 0.34)
Rest of the Netherlands 0.02 (0.01 to 0.04)‡ −0.04 (−0.06 to −0.02)‡ −0.06 (−0.10 to −0.03)‡
Target districts vs rest of the Netherlands† 0.13 (−0.03 to 0.29)

Males Target districts 0.05 (−0.03 to 0.14) −0.10 (−0.24 to 0.04) −0.15 (−0.36 to 0.05)
Comparably deprived districts PSM ‘narrow’ −0.05 (−0.14 to 0.04) −0.04 (−0.18 to 0.10) 0.01 (−0.19 to 0.22)
Target districts vs comparably deprived districts PSM ‘narrow’† −0.20 (−0.48 to 0.09)
Comparably deprived districts PSM ‘broad’ −0.02 (−0.07 to 0.02) −0.05 (−0.12 to 0.02) −0.03 (−0.13 to 0.07)
Target districts vs comparably deprived districts PSM ‘broad’† −0.13 (−0.35 to 0.10)
Rest of the Netherlands 0.02 (−0.00 to 0.03) −0.06 (−0.09 to −0.03)‡ −0.07 (−0.12 to −0.03)‡
Target districts vs rest of the Netherlands† −0.08 (−0.29 to 0.13)

*Adjusted for age, gender, household composition, ethnicity, education and income.
†Reference category.
‡The association is statistically significant by p≤0.05, two-sided test.
PSM, propensity score matching.

Table 4 Trend change in fair or good mental health between the preintervention (2004–2008) and intervention (2008–2011) period in 19
target districts intervening with high intensity and 17 districts with low intensity, comparably deprived districts and the rest of the Netherlands

Trend in fair or good mental health (slope estimate* (95% CI))

Period

Intensity Type of area
Preintervention
period (2004–2008)

Intervention period
(2008–2011)

Intervention vs preintervention
period† (difference in difference)

More intensive Target districts −0.07 (−0.14 to 0.01) 0.05 (−0.07 to 0.17) 0.12 (−0.06 to 0.29)
Comparably deprived districts PSM ‘narrow’ −0.02 (−0.07 to 0.04) −0.02 (−0.10 to 0.07) −0.00 (−0.13 to 0.12)
Target districts vs comparably deprived districts PSM ‘narrow’† 0.13 (−0.08 to 0.34)
Comparably deprived districts PSM ‘broad’ 0.02 (−0.01 to 0.04) −0.04 (−0.09 to 0.00) −0.06 (−0.13 to 0.00)
Target districts vs comparably deprived districts PSM ‘broad’† 0.19 (0.01 to 0.38)‡
Rest of the Netherlands 0.02 (0.01 to 0.03)‡ −0.05 (−0.07 to −0.03)‡ −0.07 (−0.09 to −0.04)‡
Target districts vs rest of the Netherlands† 0.18 (0.01 to 0.36)‡

Less intensive Target districts 0.03 (−0.05 to 0.11) −0.09 (−0.23 to 0.04) −0.12 (−0.32 to 0.07)
Comparably deprived districts PSM ‘narrow’ −0.01 (−0.06 to 0.04) −0.04 (−0.13 to 0.04) −0.03 (−0.16 to 0.09)
Target districts vs comparably deprived districts PSM ‘narrow’† −0.11 (−0.33 to 0.12)
Comparably deprived districts PSM ‘broad’ 0.02 (−0.01 to 0.05) −0.05 (−0.10 to −0.01)‡ −0.07 (−0.14 to −0.01)‡
Target districts vs comparably deprived districts PSM ‘broad’† −0.06 (−0.26 to 0.14)
Rest of the Netherlands 0.02 (0.01 to 0.03)‡ −0.05 (−0.07 to −0.03)‡ −0.07 (−0.09 to −0.04)‡
Target districts vs rest of the Netherlands† −0.06 (−0.25 to 0.14)

*Adjusted for age, gender, household composition, ethnicity, education and income.
†Reference category.
‡The association is statistically significant by p≤0.05, two-sided test.
PSM, propensity score matching.
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definition). As the districts have been matched on the basis of
environmental variables, the match was the poorest for sociode-
mographic characteristics. Since the Dutch District Approach
aimed to improve the living circumstances in the 40 most
deprived districts in the Netherlands, it was, by definition,
impossible to select control districts that were equally deprived
in sociodemographic terms. Residual confounding may thus
have affected our results. However, this bias is limited because
of our detailed control for sociodemographic characteristics at
the individual level. Second, in the statistical analyses, we con-
trolled for a number of potential confounders at the level of
individual residents, in particular the aforementioned sociode-
mographic characteristics. Nonetheless, residual confounding
cannot be ruled out. In addition, selective migration might have
been responsible for the positive trends in mental health. It has
been suggested that the implementation of the District
Approach stimulated migration of people with a favourable
socioeconomic position and good mental health. If so, such
trends may have caused some of the positive trends we observed
between the preintervention and intervention period. However,
a previous study on deprived Dutch neighbourhoods showed
that selective migration did not strongly affect the average dis-
trict health situation, as movers and new settlers had similar
levels of health.22 23 Additionally, another study reported very
small differences in the income position of movers and settlers
in the target districts for the period 2009–2010.24 Finally, it has
been argued that urban regeneration may stimulate the out-
migration of people who achieved upward social mobility,
thanks to the programme. Such outmigration would lead to an
underestimation of the positive mental health impact. However,
selective migration seems to have played a minor role, as adjust-
ments for socioeconomic factors did not substantially change
the observed trends.

Overall, the risk of having overestimated positive trends
seems to be smaller than the reverse risk of having underesti-
mated or having been unable to detect actual positive trends.
We may have missed trends because of the rather low number of
respondents per target district per period. As the number of
comparably deprived control districts in a strict sense (narrow
definition) was rather small, we chose also to include a broader
selection of deprived neighbourhoods (broad definition). As
expected, we more frequently found a statistically significant dif-
ference in trend in mental health between the intervention and
control districts using the broad definition. Even in that case,
however, trends could be estimated with only limited precision.
In addition, the low available number of respondents reduced
opportunities for subgroup analyses (such as by gender and
intensity simultaneously). Moreover, this evaluation study has a
limited intervention period of 3.5 years. This is especially
limited as the implementation of activities continued during this
period. In addition, the mental health impact of some of the
activities implemented, such as educational programmes and
interventions promoting social cohesion, might take a long time
to establish. The short study period thus kept us from observing
any potential long-term impact the programme might have.

Interpretation of results
Our results add to a growing body of knowledge suggesting that
urban regeneration programmes can lead to better mental health
among residents of deprived neighbourhoods. This body of
knowledge builds on common explanatory models of health
inequalities1 that explicitly acknowledge that health is funda-
mentally dependent on resources and services determined by
actors who are mainly outside of the health sector.

Consequently, intersectoral or health-in-all approaches have con-
siderable potential to positively affect population health.25

Urban regeneration programmes are one possible way of imple-
menting measures across different sectors at the local level.

No impact was observed in districts that implemented a less
intensive programme, suggesting that the lack of impact among
the 40 target districts taken as a whole might have been diluted
by the districts whose programmes were less intensive. This
would imply that, for an urban renewal programme to have a
demonstrable impact, such initiatives must be implemented with
a high level of intensity in terms of duration, scale and coverage
of different types of policy areas. Although we analysed the
activities with respect to contents, duration and scale in greater
detail than most other evaluations studies,12 we cannot draw
conclusions as to the specific mix of interventions responsible
for the observed positive trends. Future analyses of health
trends in areas with specific intervention packages based on a
larger number of respondents per area will probably shed more
light on this issue. In addition, a theory-based, realist approach
might be applied to further understand how a regeneration pro-
gramme impacts health.26

With natural experiments, there is always the risk that other
developments will disrupt the intended effect of the interven-
tion. In the case of the Dutch District Approach, the most dis-
ruptive factor seems to have been the recent economic crisis,
which began at almost the same time as the activities implemen-
ted. The negative trend in mental health in the intervention
period in the Netherlands as a whole, as well as in the deprived
districts that served as control groups, might reflect the impact
of the economic crisis. The fact that the trend in mental health
in the target districts remained stable (women) or improved
slightly (in areas with the most intensive approach) during this
period might cautiously be interpreted as indicating that the
urban regeneration programme was able to keep this negative
health impact of the economic crisis from arising in these areas.

Our results were in agreement with our hypothesis that the
effect would be stronger among women. This might be related
to the relatively low labour market participation among Dutch
women, particularly among those from lower socioeconomic
groups. As a consequence, women might spend more time in
their neighbourhoods than men, making them probably more
sensitive to the health impact of an urban renewal programme.

CONCLUSION
Implementing an urban regeneration programme with a wide
range of intensive interventions may be effective in promoting
good mental health. Further research is required to examine
which mix of interventions is needed for the programme to be
effective.

What is already known on this subject

▸ Previous studies provide mixed evidence on the impact of
urban regeneration programmes on mental health.

▸ There is a need for evaluation studies that include control
areas and investigate trend changes in health between the
intervention and preintervention period, and explore whether
these changes vary by the intensity of the programme.

▸ In the Netherlands, such an opportunity arose with the
introduction of the ‘District Approach’ in 40 deprived
neighbourhoods.
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What this study adds

▸ As compared to control areas, a positive trend change in
mental health between the intervention and preintervention
period was apparent among women and in those districts
where activities were implemented on a larger scale and
across different policy areas.

▸ Further research should shed more light on the mix of
interventions that is needed for an urban renewal
programme to have an impact on mental health.
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