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ABSTRACT

Background

Well-conducted research of the impact of area-based initiatives (ABI’s) on mental health (MH) is 

very scarce. This paper aims to assess the short-term impact on time trends in MH of the ABI’s 

that were implemented from 2008 onwards in the 40 most deprived districts in the Netherlands. 

Methods

Repeated cross-sectional data were accessed from the yearly nationwide Dutch Health Interview 

Survey. Data were selected from 2004 to 2011 among adults of 18 years and older (n deprived 

target districts = 1,445, n rest of the Netherlands = 44,795). In a quasi-experimental design, using 

multi-level logistic regression models, the development of MH in the deprived target districts 

was compared with the development in the rest of the Netherlands. Additionally, two control 

groups that more closely resembled the target districts were studied. Finally, we investigated the 

MH trends separately for men and women and districts distinguished by intensity of ABI efforts.   

Results

The target districts experienced a stable trend in MH in the post-intervention period, while 

inhabitants living in comparably deprived areas experienced a deterioration in MH. The pre-

post intervention change of trends in MH among the residents of the target districts was about 

equal compared with all different groups of control areas (Δβ 0.06 (-0.07 – 0.18)). However, 

a strong tendency was found among women towards more positive change of trends in the 

target districts compared with control areas (Δβ 0.17 (-0.01 – 0.34)). This positive effect was not 

observed among males. In addition, those target districts that implemented an intensive ABI 

experienced an improvement in MH starting halfway 2008, while inhabitants in the control areas 

experienced a deterioration in MH, resulting in a statistically significantly more positive pre-post 

intervention change of trends in those target districts (Δβ 0.19 (0.01 – 0.38)). The target districts 

with less intensive activities showed approximately equal pre and post trends as control areas. 

Conclusion

When an ABI is implemented with a wide range of intensively applied activities, it may be 

effective in promoting fair or good MH. 
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INTRODUCTION

Findings from the World Health Organization (WHO) Global Burden of Disease Study have 

revealed that mental and addictive disorders are significant contributors to the global burden 

of disease, directly accounting for about 7.4% of disease burden worldwide.1 A study using 

the WHO’s World Mental Health Surveys reported that approximately one-third of the Dutch 

population will have a mental disorder at one point during their life.2 Likewise, a recent study 

concluded that mental disorders are highly prevalent in the Netherlands (lifetime prevalence 

estimates were 19−20% for mood, anxiety disorders, and substance disorder).3 

Longitudinal studies or studies of area-based initiatives (ABI’s) that employ a (quasi-) experimental 

design may provide a key opportunity to examine causal effects of neighbourhood characteristics 

on MH. ABI’s are initiated by governments to improve social, economic, and environmental 

problems apparent in more deprived neighbourhoods. While the longitudinal studies have been 

focusing one or a few neighbourhood characteristics, the ABI’s studies the integral approach 

of interventions of multiple neighbourhood characteristics. Intersectorality may have a positive 

influence on health (including MH) because most of the social, economic, and environmental 

determinants of health and health inequalities lies outside the authority of the health sector.  

There is conflicting evidence on the effect of ABI’s on MH. The New Deal for Communities 

Programme (NDC), one of the most intensive ABI’s ever introduced in England, found a statistically 

significant positive change in MH for the total population between 2002 and 2008 compared to 

comparator areas.4 For women a more positive improvement in MH was found compared to 

men.5 Furthermore, three small-scale ABI’s in England and Norway reported improvement in 

MH following the initiatives.6-8 Also, a qualitative study has suggested that ABI’s appear to have 

a modest impact on people with a MH problem.9 However, other small-scale ABI’s found no 

significant improvement in MH.10,11 A major limitation of some of these studies was that they 

did not include control areas.7,9,11 Some other studies had small sample sizes, which limited their 

ability to detect differences in pre- and post-intervention,6-8,10,11 although some were able to 

detect significant differences.6-8 Moreover, none of these studies evaluated trends before the 

start of the interventions but included only one measurement at the start of the interventions. 

Comprehensive studies on large-scale ABI’s are needed that includes control areas and investigate 

pre-post intervention changes of trend in MH. In the Netherlands, such an opportunity occurred 

with the introduction of the comprehensive large-scale ABI called the Districts Approach. This 

initiative was launched by the Dutch government in 2007 and the implementation started around 
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July 2008. From then until 2012 approximately 5 billion euros has been invested to ameliorate 

problems with employment, educational level, housing conditions or residential environment, 

safety, and social cohesion in the 40 most deprived districts of the Netherlands (hereafter 

called target districts).12 Each target district has implemented locally tailored socio-economic 

and environmental interventions to suit the specific local needs. Large variations existed in the 

number of residents reached by the interventions, or the amount of district change, and/or the 

amount of different types of activities which were implemented.13  

 

The aim of this study was to evaluate the short-term impact of the District Approach on trends in 

perceived MH using a quasi-experimental design. First, we investigated whether the trend in MH 

in all target districts was more positive in the first years after the implementation of the District 

Approach, compared with the trend before that time. We compared the development of MH in 

the target districts with the development in three different groups of control areas. Second, we 

examined whether these trends varied according to sex and according to the intensity of ABI 

efforts.  

METHODS

Study population

Repeated cross-sectional data were accessed from the Dutch Health Interview Survey (HIS), 

conducted by Statistics Netherlands. The HIS is a large yearly nationwide survey among non-

institutionalized persons aged 0 years or older. Each month a person-based sample is drawn from 

the Dutch population register. In the years 2004 to 2009 respondents can participate by a face-

to-face interview at home. From 2010 respondents can participate either by internet, by phone 

or in a face-to-face interview. A second part of the questionnaire contains more sensitive topics, 

such as MH. This part can be completed by respondents aged 12 years and older by a written 

questionnaire or by internet (from 2010). The yearly response rate is 60-65% for the main survey 

and (among those who responded) the response rate for second part was 80% (years 2004 to 

2009) and 55% (years 2010 and 2011). We selected data from 2004 to 2011 and adults aged 18 

years and older. In total data from 46,240 respondents were included in the analyses. 

Measures

Mental health

The outcome variable was perceived MH which was measured in the HIS using the Mental Health 

Inventory (MHI-5). The MHI-5, a 5-item questionnaire, measures general MH.14 It is especially a 

good predictor of mood disorders and it is adequate as a screening instrument for some anxiety 
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disorders.15 Research has shown that self-reported mental ill health measured with the MHI-

5 is strongly correlated with the diagnoses given by psychiatrists.16-18 The MHI-5 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 6 possible answers ranging from ‘all of the time’ to ‘none of 

the time’. The total score was obtained by reversing the answers to the third and fifth items, 

summing up the five item scores, and transforming this score to a scale from 0 to 100. A higher 

score indicates better MH. 

We decided to dichotomize the MH score. Based on a Dutch validation study19 we decided to 

dichotomize this score into fair or good MH (>60) and less than fair or good MH (≤60). This study 

reported that using the Composite International Diagnostic Interview (CIDI), which is developed 

by the WHO, 12.2% of the population was diagnosed with at least one disorder. This prevalence 

was used as ‘golden standard’ and the MHI-5 cut-point which matched this prevalence most 

closely was 60 (case prevalence 11.2%). 

Intervention and control areas 

The intervention group consisted of all deprived districts targeted by the District Approach. We 

compared the development of MH in the target districts with the trend in three types of control 

areas (Table 1). The first type includes all other (postal code) areas in the Netherlands. The other 

types were distinguished on the basis of propensity score matching.20-23 To the extent possible, 

these areas were most comparable to the target districts with regard to their livability (e.g., living 

circumstances, physical and social neighbourhood characteristics, and safety) at the moment the 

implementation of the District Approach started. 

Table 1: Numbers of individuals and 4-digit postal codes 
40 target 
districts

19 high 
intensity 
target 
districts

17 low 
intensity 
target 
districts

Control areas

Rest of the 
Netherlands

Comparably 
deprived areas 
PSM widea

Comparably 
deprived areas 
PSM narrowa

Numbers

  n 4-digit postal codes 83 40 36 3,402 303 77

  n individuals in total 1,445 696 612 44,802 6,163 1,574

  n individuals per half      
  year (mean±SD)

90±13.2 44±5.4 38±9.44 2,800±287.8 385±32.2 98±14.7

a Control areas that are similar to the target districts with regard to their liveability at the moment the 

implementation of the District Approach started (early 2008).
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First, we matched the target districts with a group of control areas that have exactly the same 

range of propensity scores as the target districts for maximum comparability (PSM narrow 

definition). Second, we matched the target districts with a group of control areas that belong 

to the 10% of areas with the highest propensity scores (PSM wide definition) to increase the 

number of control areas to enhance the statistical power. Because of this enhanced statistical 

power, in addition to resembles the target districts to a larger extent than areas in the rest of the 

Netherlands, these areas was the main control group.      

Intensity of ABI efforts 

For each target district, we made an inventory of the 18 types of interventions aimed at 

improving unemployment, educational level, housing conditions, safety, and social cohesion. For 

each of these 18 types of interventions, their intensity was classified as ‘smaller’ (including ‘no 

activities’), ‘intermediate’, or ‘larger’, based on the number of residents reached or magnitude of 

environmental change. For each target district an average score for the 18 types of activities was 

calculated. We distinguished 19 target districts with more intensive ABI efforts (range: 0.94−1.33) 

and 17 target districts with less intensive ABI efforts (range: 0.39−0.89) (Table 1). For four target 

districts, no detailed information about ABI efforts was available. The ‘high intensity’ districts 

employed activities in a larger number of policy fields, and encompass both socioeconomic and 

environmental measures.13   

 

Socio-demographic confounders

Several individual-level covariates were used to control for potential confounding: age (continuous 

variable), sex (male versus female), household composition (partner/married with and without 

child(ren), single with or without child(ren)), ethnicity (Ethnic Dutch, western or non-western 

Non-Dutch, and Non-Dutch origin unknown), and socio-economic status (SES). Two indicators 

of SES were included: education measured as highest educational level achieved (primary, 

secondary, upper secondary, or tertiary education) and equivalent disposable household 

income (categorized in quintiles: with cut-off points at €15,865, €20,000, €24,404, and €30,900). 

Most covariates were obtained from the HIS questionnaire. The exceptions were ethnicity and 

household income, which were derived from the national population registry and the national 

tax registration, respectively. 

Statistical analyses

Multi-level multivariable logistic regression models were used to assess the change in prevalence 

of perceived MH per half year in the target and control areas. Because the implementation of 

the District Approach started approximately July 2008, survey years (2004 to 2011) were grouped 
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into half year sections. This trend parameter was estimated for both the pre-intervention period 

(January 2004 to June 2008) and post-intervention period (July 2008 to December 2011). The 

difference in trends between these two periods (hereafter called the pre-post intervention 

change of trends) was assessed by means of an interaction term for half-year and period. Also, 

an interaction term for half-year and district was included to assess differences in MH trends 

between the target districts and control areas. Furthermore, to test for a difference in pre-post 

intervention change of trends between target districts and control areas an interaction term for 

half year, period, and district was included. 

To assess the potential differential effects according to sex we stratified the analyses by sex. 

The role of intensity was assessed by stratifying the analyses by target districts with either less 

intensive or more intensive ABI efforts. 

To account for possible clustering of individuals within postal code areas, we applied mixed 

models that included random intercepts in the model. Level 1 of the multi-level analysis 

represented individuals and level 2 represented the postal code areas. Results were presented 

as beta regression coefficients with corresponding 95% confidence intervals (CI’s). We adjusted 

for control variables in a stepwise way. Model 1 was adjusted only for age, sex, household 

composition, and ethnicity. Model 2 further adjusted for education and household income, in 

order to explore the moderation effect of socio-economic factors. The analyses were carried out 

using SPSS 14 and the STATA 11.0 software. 

RESULTS

Compared with all types of control areas, a higher percentage of residents of the target districts 

was single, of non-western origin, lower educated, and had lower income (Table 2).
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Table 2: Characteristics of the study population
Characteristicsab 40 target 

districts
Rest of the 
Netherlands

Comparably 
deprived areas 
PSM widec 

Comparably 
deprived areas 
PSM narrowc

Age (mean±SD) 46.1±17.5 47.0±16.8 46.4±16.6 45.6±16.6

Sex (%) 

  Female 52.8 50.7 52.2 54.0

  Male 47.2 49.3 47.8 46.0

Household composition (%)

  Partner/married with child(ren) 35.5 41.0 35.9 36.5

  Partner/married without child(ren) 24.6 34.8 29.8 28.9

  Single without child(ren) 27.0 18.4 25.8 24.7

  Single with child(ren) 9.5 4.4 6.3 7.5

  Other 3.4 1.4 2.2 2.4

Ethnicity (%)

  Ethnic Dutch 64.0 87.5 78.6 74.0

  Non-Dutch, western 9.8 7.6 9.9 9.8

  Non-Dutch, non-western 23.0 3.8 9.7 14.0

  Non-Dutch, origin unknown 3.1 1.2 1.8 2.2

Education (%)

  Primary 20.8 12.3 15.6 17.1

  Lower secondary 26.0 22.8 20.7 21.1

  Upper secondary 30.2 37.0 31.7 28.8

  Tertiary 23.0 27.9 32.1 33.1

Income (%)

  First quintile (< €15,865) 32.2 20.4 23.9 25.2

  Second quintile (€15,865-€20,000) 24.1 20.0 20.6 21.6

  Third quintile (€20,000-€24,404) 18.0 20.0 19.9 18.9

  Fourth quintile (€24,404-€30,900) 15.0 20.0 17.6 16.3

  Fifth quintile (> €30,900) 10.8 19.7 18.0 18.0

a Characteristics represent average values over the period 2004 to 2011.
b Characteristics are weighted for age, gender, marital status, household size, urbanisation, province, part of 

the country, and month of interview.  
c Control areas that are similar to the target districts with regard to their liveability at the moment the 

implementation of the District Approach started (early 2008).

Figure 1 shows the trends in prevalence of fair or good MH between 2004 and 2011. The 

prevalence of MH was lowest in the target districts and highest in the rest of the Netherlands. 

In the target districts, the prevalence of MH remained approximately the same in both pre-

intervention period, and in the post-intervention period (about 77.0% in most years). In the 

comparably deprived areas (PSM wide definition), prevalence of MH increased from 81.4% in 

2004 till 85.0% halfway 2008, while it decreased from 83.9% in the second half of 2008 to 82.1% 
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in the first half of 2011. A similar pre-post change of trends was observed in the rest of the 

Netherlands. 

Figure 1: Trends in fair or good mental health between 2004-2011a in 40 target districts, 

comparably deprived  areas (PSM wide definition and PSM narrow definition), and the rest of 

the Netherlands

a The prevalence for each half year is the average prevalence of that specific half year and the half year 

before and after (a moving average).

Table 3 displays the pre-post change of trends in fair or good MH in the target districts compared 

with the three types of control areas. In the deprived target districts, the trend in MH was quite 

stable in both the pre and post-intervention period (ß -0.01  (-0.06 – 0.04); ß -0.02 (-0.11 – 

0.06)), and the pre-post intervention change of trends was small and not statistically significant 

(Δß -0.01 (-0.13 – 0.11)). In the comparably deprived areas (PSM wide definition), there was a 

significantly negative pre-post intervention change of trends in MH (Δß -0.07 (-0.13 – -0.00)). The 

change of trends tended to be more favourable in the deprived target districts than in comparably 

deprived areas (PSM wide definition), but the difference cannot be demonstrated with statistical 

significance (Δß 0.06 (-0.08 – 0.20)). 

Similar patterns were found in comparison to the two other types of control areas (the rest of 

the Netherlands and comparably deprived areas PSM narrow definition) (Table 3). Additional 

adjustment for socioeconomic factors did not modify these results.  
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Table 3: Comparison of development of fair or good mental health between 2004-2008 and 

2008-2011 in 40 target districts, comparably deprived areas (PSM wide definition and PSM 

narrow definition), and the rest of the Netherlands, for the total population
Trend in fair or good mental health  

(beta regression coefficient (95% CI))

Model 
                                         Period
Type of area                                             

Pre intervention Post intervention Post versus pred 
intervention 

Model 0a Target districts -0.01 (-0.06 – 0.04) 0.01 (-0.08 – 0.09) 0.01 (-0.11 – 0.13)

Rest of the Netherlands 0.02 (0.01 – 0.03)* -0.03 (-0.05 – -0.01)* -0.05 (-0.08 – -0.03)*

Target districts vs rest of the 
Netherlandsd

0.07 (-0.05 – 0.19) 

Model 1b Target districts -0.01 (-0.06 – 0.04) -0.00 (-0.09 – 0.08) 0.01 (-0.12 – 0.13)

Rest of the Netherlands 0.03 (0.01 – 0.04)* -0.03 (-0.05 – 0.01)* -0.06 (-0.09  –  -0.03)*

Target districts vs rest of the 
Netherlandsd

0.07 (-0.06 – 0.19)

Model 2c Target districts -0.01 (-0.06 – 0.04) -0.02 (-0.11 – 0.06) -0.01 (-0.13 – 0.11)

Rest of the Netherlands 0.02 (0.01 – 0.03 )* -0.05 (-0.07 – -0.03)* -0.07 (-0.09  – -0.04)*

Target districts vs rest of the 
Netherlandsd

0.06 (-0.07 – 0.18)

Model 2c Comparably deprived areas 
PSM wide

0.02 (-0.01 – 0.05) -0.05 (-0.10 – -0.01)* -0.07 (-0.13 – -0.00)*

Target districts vs comparably 
deprived areas PSM wided

0.06 (-0.08 – 0.20)

Model 2c Comparably deprived districts 
PSM narrow

-0.01 (-0.07 – 0.04) -0.04 (-0.12 – 0.05) -0.02 (-0.14 – 0.10)

Target districts vs comparable 
deprived areas PSM narrowd

0.00 (-0.17 – 0.17)

* The association is statistically significant by P≤0.05, two-sided.
a Model 0: unadjusted. 
b Model 1: adjustment for age, gender, household composition, and ethnicity.
c Model 2: additional adjustment for education and income.
d Reference category.

Figure 2 shows the trends in prevalence of fair or good MH between 2004 and 2011 among 

females and males. Female residents of the 40 target districts reported a deterioration in MH in 

the pre-intervention period (74.6% till 71.4%) and a small improvement in the post-intervention 

period (70.2% till 73.0%). In contrast, women living in comparably deprived areas experienced 

an increase in MH in the pre-intervention period (76.8% till 85.2%) and a deterioration in the 

post-intervention period (82.5% till 80.6%). Male residents of the target districts reported 
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an improvement in MH in the post-interventi on period (80.7% ti ll 85.2) and a deteriorati on 

in the post-interventi on period (87.0% ti ll 82.9%). Males living in comparably deprived areas  

experienced a small decrease in MH in both periods (86.4% ti ll 84.7%, and 85.6% ti ll 83.8%). 

Figure 2: Trends in fair or good mental health between 2004-2011a in 40 target districts and 

comparably deprived areas (PSM wide defi niti on), for females and males, respecti vely  

a The prevalence for each half year is the average prevalence of that specifi c half year and the half year 

before and aft er (a moving average).

Table 4 shows the pre-post change of trends in fair or good MH in the target districts compared 

with the three types of control areas for females and males. The pre-post interventi on change of 

trends in MH among females living in the target districts was not stati sti cally signifi cant (Δß 0.07 

(-0.09 – 0.22)). For females living in the comparably deprived areas (PSM wide defi niti on), there 

was a signifi cantly negati ve pre-post interventi on change of trends (Δß -0.09 (-0.18 – -0.01)). 
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The pre-post intervention change of trends among males living in the target district was not 

statistically significant (Δß -0.15 (-0.36 – 0.05)). For males living in the comparably deprived 

areas, there was a slightly negative pre-post intervention change of trends (Δß -0.03 (-0.13 – 

0.07)). A strong tendency was found among females towards more positive change of trends in 

the target districts compared with comparably control areas (Δβ 0.17 (-0.01 – 0.34)). This positive 

effect was not observed among males (Δβ -0.13 (-0.35 – 0.10)). For both sexes similar trends 

were observed in the other control areas.    

Residents of the 19 target districts that intervened with a higher intensity reported a sharp 

decrease in prevalence of fair or good MH between 2004 and halfway 2008 (Figure 3). Starting 

halfway 2008 these districts experienced an improvement in perceived MH. The change of trends 

in MH was statistically significantly more positive in the deprived target districts with higher 

intensity than in comparably deprived areas ((Δβ 0.19 (0.01 – 0.38)) (Table 5). Very similar results 

were found for the other control areas, although the difference with the narrowly defined PSM 

control areas could not be demonstrated with statistical significance.

In the 17 target districts that intervened with a lower intensity, the prevalence of MH in these 

districts improved in the pre-intervention period (from 76.1% till 81.1%) and declined in the 

post-intervention period (from 80.5% till 76.9%) (Figure 3). Both pre and post-intervention trends 

were not statistically significant and approximately equal to the change of trends in all other 

control areas (Table 5).    
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Table 4: Comparison of development of fair or good mental health between 2004-2008 and 

2008-2011 in 40 target districts, comparably deprived areas (PSM wide definition and PSM 

narrow definition), and the rest of the Netherlands, for groups of sex  
Trend in fair or good mental health

(beta regression coefficienta (95% CI))

Gender
                                    Period
Type of area                                             

Pre intervention Post intervention Post versus preb 
intervention

  Females

Target districts -0.05 (-0.11 – 0.01) 0.01 (-0.10 – 0.13) 0.07 (-0.09 – 0.22)

Rest of the Netherlands 0.02 (0.01 – 0.04)* -0.04 (-0.06 – -0.02)* -0.06 (-0.10 – -0.03)*

Target districts vs rest of the 
Netherlandsb

0.13 (-0.03 – 0.29)

Comparably deprived areas 
PSM wide

0.04 (0.01 – 0.08)* -0.05 (-0.11 – 0.01) -0.09 (-0.18  – -0.01)*

Target districts vs comparably 
deprived areas PSM wideb

0.17 (-0.01 – 0.34)

Comparably deprived areas 
PSM narrow

0.01 (-0.05 – 0.08) -0.04 (-0.14 – 0.07) -0.05 (-0.20  – 0.11)

   Target districts vs comparably 
deprived areas PSM narrowb

0.13 (-0.09 – 0.34)

  Males

Target districts 0.05 (-0.03 – 0.14) -0.10 (-0.24 – 0.04) -0.15 (-0.36 – 0.05)

Rest of the Netherlands 0.02 (-0.00 – 0.03) -0.06 (-0.09 – -0.03)* -0.07 (-0.12 – -0.03)*

Target districts vs rest of the 
Netherlandsb

-0.08( -0.29 – 0.13) 

Comparably deprived areas 
PSM wide

-0.02 (-0.07  – 0.02) -0.05 (-0.12 – 0.02) -0.03 (-0.13  – 0.07) 

Target districts vs comparably 
deprived areas PSM wideb

-0.13 (-0.35 – 0.10)

Comparably deprived areas 
PSM narrow

-0.05 (-0.14 – 0.04) -0.04 (-0.18 – 0.10) 0.01 (-0.19 – 0.22)

Target districts vs comparably 
deprived areas PSM narrowb

-0.20 (-0.48 – 0.09)

* The association is statistically significant by P≤0.05, two-sided.
a Adjusted for age, gender, household composition, ethnicity, education, and income.
b Reference category.
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Figure 3: Trends in fair or good mental health between 2004-2011a in 19 target districts intervening 

with high intensityb, 17 target districts intervening with low intensityc, and comparably deprived 

areas (PSM wide defi niti on)

a The prevalence for each half year is the average prevalence of that specifi c half year and the half year 

before and aft er (a moving average).
b High intensity deprived target districts: deprived target districts that have implemented an integral and 

intensive approach.    
c Low intensity deprived target districts: deprived target districts that have implemented a less intensive 

approach in fewer fi elds. 
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Table 5: Comparison of development of fair or good mental health between 2004-2008 and 

2008-2011 in 19 target districts intervening with high intensityb, 17 target district intervening 

with low intensityc, comparably deprived areas (PSM wide definition and narrow definition), and 

the rest of the Netherlands 
Trend in fair or good mental health 

(beta regression coefficienta (95% CI))

Intensity of 
target district

                              Period                                 
Type of area                                             

Pre intervention Post intervention Post versus pred 
intervention

  High
Target districts -0.07 (-0.14 – 0.01) 0.05 (-0.07 – 0.17) 0.12 (-0.06 – 0.29)
Rest of the Netherlands 0.02 (0.01 – 0.03 )* -0.05 (-0.07 – -0.03)* -0.07 (-0.09 – -0.04)*
Target districts vs rest of the 
Netherlandsd

0.18 (0.01 – 0.36)*

Comparably deprived areas 
PSM wide

0.02 (-0.01 – 0.04) -0.04 (-0.09 – 0.00) -0.06 (-0.13 – 0.00)

Target districts vs Comparably 
deprived areas PSM wided

0.19 (0.01 – 0.38)*

Comparably deprived areas 
PSM narrow

-0.02 (-0.07 – 0.04) -0.02 (-0.10 – 0.07) -0.00 (-0.13 – 0.12)

Target districts vs Comparably 
deprived areas PSM narrow d

0.13 (-0.08 – 0.34)

  Low
Target districts 0.03 (-0.05 – 0.11) -0.09 (-0.23 – 0.04) -0.12 (-0.32 – 0.07)
Rest of the Netherlands 0.02 (0.01 – 0.03)* -0.05 (-0.07 – -0.03)* -0.07 (-0.09 – -0.04)*
Target districts vs rest of the 
Netherlandsd

-0.06 (-0.25 – 0.14)

Comparably deprived areas 
PSM wide

0.02 (-0.01 – 0.05) -0.05 (-0.10 – -0.01)* -0.07 (-0.14 – -0.01)*

Target districts vs Comparably 
deprived areas PSM wided

-0.06 (-0.26 – 0.14)

Comparably deprived districts 
PSM narrow

-0.01 (-0.06 – 0.04) -0.04 (-0.13 – 0.04) -0.03 (-0.16 – 0.09)

Target districts vs Comparably 
deprived areas PSM narrow d

-0.11 (-0.33 – 0.12)

* The association is statistically significant by P≤0.05, two-sided.
a Adjusted for age, gender, household composition, ethnicity, education, and income. 
b High intensity deprived target districts: deprived target districts that have implemented an integral and 

intensive approach.    
c Low intensity deprived target districts: deprived target districts that have implemented a less intensive 

approach in fewer fields. 
d Reference category.
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DISCUSSION

This study provides a unique insight into the impact of a comprehensive large-scale ABI on MH. 

To date only English studies have contributed to this evidence base and this study is the first to 

provide such evidence from a different country. The pre-post intervention change of trends in 

perceived MH among the 40 districts targeted by the District Approach did not differ from the 

trends in control areas. However, a strong tendency was found among women towards more 

positive change of trends in the target districts compared with control areas. The results suggest 

such a positive impact only for women, not for men, although impact could not be demonstrated 

with statistical significance. Evidence for a positive impact was found for target districts with a 

more intensive ABI, but not for target districts with a less intensive ABI.  

Limitations and strength of the study design

A limitation of the study design is that deprived districts were not assigned at random to be 

an intervention or a control district. Since virtually each of the most severely deprived districts 

in the Netherlands were targeted in the District Approach, it was not possible to identify fully 

comparable control areas. We had taken several measures to address potential confounding. 

First, we used propensity score matching to select control areas that were most similar to the 

target areas with regard to living condition at the start of the District Approach. Further, in 

this quasi-experimental design, we took into account trends in MH preceding the start of the 

District Approach. Finally, in the statistical analyses we controlled for a large number of potential 

confounders at the level of individual residents. Nonetheless, due to lack of randomization, 

positive findings should be interpreted with caution.

We used repeated cross-sectional data to determine the development of perceived MH in target 

districts and control areas. This means that the survey samples for specific neighbourhoods 

may have changed over time with regard to socio-demographic factors or other personal 

characteristics related to MH. Random and non-random changes may have biased observed 

changes in perceived MH. We limited non-random bias by adjusting the analyses for many socio-

demographic factors. However, we could not adjust for other factors potentially related to MH, 

such as personality. To reduce such bias, future research on ABI’s should use larger interview 

surveys or longitudinal designs.

Despite the use of a large continuous survey, the average number of respondents per target 

district per period was limited. This reduced opportunities for sub-group analyses such as those 

by sex and intensity. Trends observed in target districts could be estimated with limited precision. 
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Therefore, even though some patterns could not be demonstrated with statistical significance, 

e.g. those for women, they may be interpreted to suggest potential program impacts that 

deserve further investigation.

This evaluation study has a limited post-intervention evaluation period of 3.5 years. It is therefore 

only possible to evaluate the short-term impact of the District Approach on trends in perceived 

MH. Even though the short-term impact of community-based interventions will more likely be 

seen on mental health than on general health,24 a longer follow-up may be needed to more 

accurately assess the program impact.

Comparison with other studies 

The results of other ABI’s thus far are inconsistent. Five studies have reported fewer MH problems 

following ABI’s,4,6-9 while two other studies have not been able to demonstrate this effect.10,11 

Perhaps most comparable to our evaluation are those of the NDC, a comprehensive large-scale 

ABI in England, which was evaluated using control areas. NDC evaluations found a modest 

positive change in MH between 2002 and 2008 for all intervention neighbourhoods compared to 

control areas.4 We could not demonstrate such a positive impact for the program at large. These 

differences may be explained by the dissimilarity of length of post-intervention period. While our 

study had a limited post-intervention period of 3.5 years, the NDC Programme had an almost 

twice as long post-intervention period of 6 years. 

Interpretations of results

Overall, the District Approach did not have a demonstrable positive impact on the development 

of perceived MH in the 40 target districts. No impact was observed in particular for districts 

that implemented a less intensive ABI. A positive impact was, however, found for high intensity 

districts. These results suggest that the overall effect among the 40 target districts have been 

diluted by the districts that implemented a less intensive ABI. This would imply that, in order 

for an ABI to have such a demonstrable impact, such initiatives must be implemented with a 

sufficient level of intensity, in terms of duration, scale, and coverage of different types of activities. 

Our results were in agreement with our hypothesis of stronger effect for the women. However, 

even for women, a positive program could not be demonstrated with statistical significance. To 

identify possible sex differences in program impacts, future studies should cover a longer post-

intervention period and larger survey samples.
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I theory, positive program impact may be attributable to selective migration flows.  It has been 

suggested that the implementation of the District Approach stimulated immigration of people 

with favourable socio-economic position and good MH. If so, such trends may have caused some 

of the positive post-intervention trends in MH that we observed. However, a previous study 

on deprived Dutch neighbourhoods showed that selective migration did not strongly affect 

the health situation, as movers and new settlers had similar levels of health.25,26 Additionally, 

a recent Dutch study reported very small differences in income position of movers and settlers 

in the target districts for the years 2009 and 2010.27 Finally, it has been argued that ABI’s may 

stimulate the outmigration of people who achieved upward social mobility thanks to the ABI. 

Future studies should include data on respondents’ mobility history in order to assess the effects 

of selective migration. 

Common explanatory models of health and health inequalities (e.g., WHO Commission’s 

pathway model of the social determinants of health inequalities)28 explicitly acknowledge that 

health is fundamentally dependent on resources and services that are determined by actors 

mostly outside of the health sector.29 Consequently, intersectoral or health-in-all approaches 

have considerable potentials to positively affect population health.28 The positive trends in MH 

in ‘high intensity’ districts illustrate such potential benefits. These districts have applied a truly 

intersectoral approach. 

Conclusion

We conclude that when a District Approach is implemented with a wide range of intensively 

applied activities, it may be effective in promoting fair or good MH. 

Research is much needed to examine the mechanisms underlying the impact of ABI’s on MH. 

Furthermore, longitudinal data with longer follow-up period and measurement on geographical 

mobility is necessary to assess the true magnitude of changes in MH on the long term.
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