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Abstract

Background: Previous systematic reviews of the impact of multi-component community-based health promotion
interventions on reducing health inequalities by socio-economic status (SES) were restricted to physical activity and
smoking behavior, and revealed limited and rather disillusioning evidence. Therefore, we conducted a
comprehensive review worldwide to close this gap, including a wide range of health outcomes.

Methods: The Pubmed and PsycINFO databases were screened for relevant articles published between January
1999 and August 2019, revealing 87 potentially eligible publications out of 2876 hits. In addition, three studies out
of a prior review on the effectiveness of community-based interventions were reanalyzed under the new research
question. After a systematic review process, 23 papers met the inclusion criteria and were included in the synthesis.

Results: More than half (56.5%) of the studies reported improvements of socially disadvantaged communities
overall (i.e. reduced inequalities at the area level) in at least one health behavior and/or health status outcome.
Amongst the remaining studies we found some beneficial effects in the most deprived sub-groups of residents
(8.2%) and studies with no differences between intervention and control areas (34.8%). There was no evidence that
any program under review resulted in an increase in health disparity.

Conclusions: Our results confirm that community-based interventions may be reducing absolute health inequalities
of deprived and disadvantaged populations, but their potential so far is not fully realized. For the future, greater
attention should be paid to inequalities between sub-groups within communities when analyzing changes in
health inequality over time.
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Introduction

Systematic reviews on the effects of interventions on
equity in the field of public health revealed disillusioning
and unclear results [1, 2]. Some interventions may re-
duce, or at least not increase health inequalities, if they
are of greater benefit to disadvantaged (higher risk)
groups. Such interventions often comprise regulatory
measures to improve housing and working conditions as

* Correspondence: nickel@uke.de
University Medical Center Hamburg-Eppendorf, Institute of Medical
Sociology, Martinistrale 52, D-20246 Hamburg, Germany

B BMC

well as economic incentives (e.g. free fruit and veg
provision in schools, increase in tobacco tax) [1, 3]. Gen-
erally, rather structural, population-related (“upstream”)
interventions show these effects. Conversely, a number
of researchers have emphasized the danger that public
health interventions may increase health inequalities.
Where an intervention is of greater benefit to advan-
taged groups than to others, this can be the case. Typical
examples are media campaigns and interventions, which
aim at individual education and behavior (“downstream
interventions”) or selective risk groups [4, 5].
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However, reviews on the impact of these interventions
are mixed, raising some concerns about their effects on
health inequalities. The underlying socio-ecological
framework remains a general theory with no specifica-
tion of causal pathways, and thus neither identifies spe-
cific ways to intervene, nor provides supportive evidence
for interventions to reduce inequalities [6, 7]. There are
two implications of these findings on reducing health in-
equalities: For one thing, a ‘one-size-fits-all’ intervention
may not be enough, but a combination of multiple inter-
vention strategies is required, such as individual or
group education, including broader intervention strat-
egies as environmental changes and policies. Secondly,
interventions which are well-tailored for the needs of in-
dividuals or sub-groups within a target population may
result in better outcomes that are more equitable [8].

In the field of multi-component (“complex”)
community-based health promotion interventions there
are, to our knowledge, only two reviews from high-income
countries which explicitly address inequalities in terms of
socio-economic status (i.e. SES including income, occupa-
tional status, assets or education), rather than other equity
factors such as gender or ethnicity [9, 10]. These reviews
focussing on physical activity and smoking behavior have
revealed limited evidence for reducing health inequalities.
Either there were no differences by SES (education/in-
come; 2 primary studies), or no data was found [1]. Fur-
thermore, a fundamental methodological problem arises
in this context: It is possible that interventions improve
the health of a population (defined by place of residence
or other measures) overall, but do not reduce or widen in-
equalities in health between sub-groups within the popu-
lation due to preferential uptake by the comparatively
most advantaged [11, 12].

Thus, the effect on (in)equalities can be classified as
follows:

— Intervention likely to reduce inequalities: the
intervention preferentially improved health
outcomes in people of lower SES.

— Intervention likely to widen inequalities: the
intervention preferentially improved health
outcomes in people of higher SES.

— Intervention which had no preferential impact by
SES (this also includes interventions with an overall
benefit but without an effect on health equity
between SES sub-groups within a community).

The aim of this paper is to provide a systematic review
in order to explore, whether multiple community-based
health promotion interventions improve the health of a
socially deprived population overall (areal level) and/or
reduce inequalities between socio-economically defined
sub-groups. Attention will also be paid to the dynamics
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underlying the observed intervention effects mentioned
above, ie. the inequality within a community may in-
crease while at the same time population health remains
constant or even decreases [11].

Methods

Protocol

We conducted a systematic review according to the PRIS
MA-Equity 2012 extension guidelines for systematic re-
views with a focus on health equity [13]. An additional
checklist shows this in more detail [see Additional File 1].

Search strategy

The search was limited to articles published in English
and German during the period January 1, 1999, to Au-
gust 31, 2019. The reason for choosing this period of
time is that earlier reviews mentioned above [9, 10] are
focussed on specific topics and do not contain the more
recent studies and newer health promotion strategies; in
addition, the present review should complement our
prior review on the effectiveness of community-based
health promotion interventions in the last 20 years [14].
We searched PubMed and PsycINFO databases (ad-
vanced search: title/abstract) using the string “(health
promot* OR disease prevention OR intervention*) AND
(neighbo$rhood OR communit* OR area* OR district*
OR ward* OR urban OR rural) AND (social determin-
ant* OR occupation* OR education* OR socio* status
OR income OR SES OR SEP OR social status OR
equalit* OR inequalit* OR equit* OR inequit* OR dis-
parit*) AND (effect* OR benefit* OR health outcome*
OR impact* OR influence*) AND (randomi$ed OR trial
OR quasi-experiment® OR pretest OR posttest OR pre-
post OR time series OR controlled stud* OR before and
after OR trend OR longitudinal) NOT (clinical OR re-
view OR study protocol)”. PubMed search resulted in
2563 hits, while PsycINFO came to 554 entries; after du-
plicates were removed 2876 records remained (see Fig. 1).
In addition, all included primary studies from our previ-
ous review on the effectiveness of community-based in-
terventions were searched [14].

Selection criteria
We included primary studies which evaluated the effect-
iveness of complex community-based health promotion
interventions in high, middle and low income countries
on any health outcome, and which reported differences
in intervention effects between SES groups and/or so-
cially deprived populations overall. Table 1 shows all
inclusion and exclusion criteria to select eligible studies.
Studies included in the review should refer to the term
“community” as a geographically defined area (e.g.
neighbourhood, city, village), but not as a whole state or
country. Further inclusion criteria were: peer-reviewed
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articles, intervention studies, assessment of one or more
SES factors as well as multi-component strategies of
intervention. The latter means that at least two different
intervention types were provided, which also reflect
social-ecological approaches of health promotion and
prevention [7]. This includes changes based on the fol-
lowing six broad types of intervention: 1) social

Table 1 Inclusion and exclusion criteria

marketing (e.g. campaigns using mass media), 2) individ-
ual and group education (e.g. classroom instruction), 3)
networking/partnership (e.g. advocacy groups), 4) envir-
onmental changes (e.g. greenspaces, availability of
healthy food), 5) regulatory interventions (e.g. smoking
policies), and 6) improving “sense of community” (e.g.
neighborhood parties) [9, 15]. In the literature, these

Inclusion

Exclusion

Community

,community’as geographic or political-administrative area
(e.g. neighborhood, residential area, district, city, village)

Article type

peer-reviewed original articles

Study type and research question

interventional studies (e.g. RCT, quasi-experimental study, pre-post-test)

research question on one or more SES factor (e.g. occupation,
education, income)

Intervention
multiple interventions (two at least)

interventions outside the healthcare system offered to people
without diagnosed illness

,community‘as ethnical group (e.g. migration background, religion)
or subcultural identity (e.g. gay community) without geographical
reference

editorials, reviews, articles on theory or study design, thesis

observational studies (e.g. cross-sectional or case-control study)

no research question on health inequalities according to SES factors

single interventions

clinical treatments, palliative or rehabilitative interventions
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interventions are understood to be interacting compo-
nents that address different dimensions of complexity
and mediating effects, e.g. regarding the outcome, target
groups or stakeholders [6].

Data extraction and synthesis

Screening followed a two-step process with articles fil-
tered by title/abstract, and full text. First author of this
review (SN) initially screened the potentially relevant
studies. The second author (OK) independently reviewed
articles retained for inclusion in the preliminary phase.
Full texts of the remaining 87 articles were read and
checked by both authors for eligibility, of which 67 were
excluded (see Fig. 1). If there were different views, a
third colleague was asked to review the article in ques-
tion (please see Acknowledgement), and a consensus
was reached between the authors. Main reasons for ex-
clusion were a missing consideration of SES, single inter-
vention strategies, non-interventional study, and the
focus on a non-community setting (e.g. school, work-
place). Finally, we extracted data on characteristics of 23
included studies: author and publication date, study de-
sign, risk of bias, intervention types, outcome types, and
the main findings on health inequalities.

Due to the heterogeneity of the included studies re-
garding methodological aspects (e.g. target populations,
measurement instruments, statistical methods) as well as
of the interventions and outcomes no meta-analysis was
conducted. However, to identify trends and provide
summary statements on intervention-generated inequal-
ities, simple assessments were made for three possible
findings by SES: increased inequalities, reduced inequal-
ities, and no difference by SES. Ambivalent results in-
clude studies where there was an overall benefit for a
disadvantaged population but no effect on health-related
outcomes for any SES sub-group within population [8].

Results

Description of the studies

The twenty-three studies included in this review were
conducted in high or upper-middle income countries
(using the World Bank classification). Of these, 14 were
set in Europe [16-29], five in North America [30-34],
three in Australia/Oceania [35-37], and one study took
place in a country in Central America [38] (see Table 2).
The studies used various designs, including RCTs (n =1)
[38], cluster randomized trials (# = 3) [25, 30, 34], quasi-
experimental designs (n=11) [16, 18, 22, 23, 27-29, 33,
35-37], pre-post-tests without control group (n = 3) [17,
19, 31], and secondary analyses (n=5) [20, 21, 23, 26,
32]. The sample sizes at baseline varied from 200 to
nearly 250,000 in 60 intervention areas, with study popu-
lations having a variety of socio-demographic and socio-
economic backgrounds. Few studies took place in what
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can be considered rural areas, while the majority of stud-
ies was located in urban neighborhoods, districts or
cities.

With regard to the six types of interventions men-
tioned above, we found notable differences in the num-
ber and combination of these strategies. Sixteen articles
explicitly emphasized the component of networking and
partnership with local organizations (e.g. sport clubs)
and volunteers. Other strategies were rather traditionally
shaped, including some types of individual or group edu-
cation (18 studies), social marketing (11 studies) and/or
strategies to promote the “sense of community” (10
studies). Many studies used environmental change or
regulatory strategies in specific settings (20 and 8 stud-
ies, respectively). Only one of the programs contained el-
ements of all six strategies [16]. Six programs comprised
five strategies [22, 23, 25-27, 32], five consisted of four
[21, 23, 25, 28, 37], six of three [17, 19, 29, 33, 34, 36]
and five of two strategies [18, 20, 28, 30, 36].

Twelve studies aimed at the improvement of health
behavior (e.g. physical activity, F&V intake, and smok-
ing), eleven studies examined self-reported mental and
physical health, and five studies additionally examined
anthropometric outcomes.

Risk of bias

Included studies were assessed for risk of bias using the
“Quality Assessment Tool for Quantitative Studies”, de-
veloped by the Effective Public Health Practice Project
(EPHPP) [39]. Studies were scored against six criteria
(selection bias, study design, confounders, blinding, data
collection method, withdrawals and drop-outs), and the
number of weak ratings was summed up to give a global
quality score. Of the 23 studies reviewed, ten studies
were found to be of strong quality (43.8%) [23, 25, 26,
27, 28, 30, 31, 34, 36 39]. Nine studies (39.1%) were
moderate in quality [16, 17, 19-21, 23, 32, 34, 37], and
four studies (17.4%) were weak in quality [18, 28, 31,
36]. 52.2% of all studies showed poor ratings or could
not be evaluated regarding withdrawals and drop-outs.
An additional file shows this in more detail [see
Additional File 2].

Impact on health inequality

In the data extraction, we explicitly aimed to identify
studies which were carried out in socially disadvantaged
communities and/or conducted analyses of outcome
measures by subgroups of SES such as income, educa-
tion, and/or occupation. Out of the 23 studies that met
our inclusion criteria, 13 (56.5%) reported reductions of
health inequalities in the entire (deprived) neighborhood
or community [16, 17, 19-21, 25, 28-30, 32, 34, 35, 38].
However, this included one study in which there was lit-
tle impact on health equity, but even more negative



Page 5 of 13

(2020) 19:157

Nickel and Knesebeck International Journal for Equity in Health

(A]oAlDadsal sdnoib
JUSWISIAUL JBYBIY pue
SWodU| Jamo)) sdnoibgns
AQ sanijenbaur pasnpay

(]9A3] B2IE) SDUBIRYIP ON

(]on9) eale)
saljenbaul padnpay

(]on3] eale)
saljenbaul pasnpal ma-

(EUETRES RS RETIE]
9AIEDAU 310U UdAS INq
‘sall[enbaul padnpaJ Mo

yyjeay [eaiskyd
pue [eyuaw papodal-jas

yyeay [eaibojoydAsd yyeay
pauodal-49s ‘uondwnsuod
9|ge1aban pue 1N

(saullppInG OHM)
101ARYaq A1IANDE [BDISAYY

3J| Jo Aljenb ‘sioineyag
paie|a.-yieay ‘Ansuwodolyiuy

(swajqoud Bunuaied ‘K1ajes
e3le JO 32| ‘sSa415) swajqold
pa1ej2J-U1[eay ‘Yi|eay PaAladIad

x39|dwiod) abueyd [PIUSWUOIIAUT (&
(suapisal buipnpul

UON1BNSUOD SIaP|OyeIS)
diysiauped/bupiomisN (€
(sennenul

/SIDINIDS JOINRYS] [e1D0S-11Ue)
uoneonpa dnoib o [enpialpyl (¢

(1pewIadNS poo} Mau e Jo
uoisiroid) sbueyd [pIUSWIUOIIAUT (
(JuswasiRApe) bunayew [enos (|

(syed uoneyuao

uep1sapad 's121u3d AUNUWWIOd

1e AyAnDe edisAyd o1 ssedde pue
Buayo) abueyd [PIUSWUOIIAUT (i
(s1a1Jeqg Uo syuspisal bujuonsanb)
diysiauped/buppiomiaN (€
(Ananoe [esiskyd

UO S24NYd0IQ SAIBULIOJUI

pue SIaAl) bunsxiew [enos (|

(sd

nuoddo Avapoe |edisAyd
‘sjooyds ul buies Ayiesy

‘6:9) abueyd |eIUSWUOIIAUT (1
(S]opow

JO1BUIPIO-0D |00YDS ‘S99NIWILLIOD
Bulaals ‘syuswsaibe diysisuned
09) diysiouped/bupiomiaN (€
(s19pj00q ‘sabed

gam 13foid ‘sapie sadedsmau

‘s19119|smau “6'9) bunayew [eos (|

(samued pooyloqybiau
‘sbuieaw [einyndiNu)
AHUNWWOD JO 3sUdS (9

(jonuod paads)
suonuaAIIUl Alo1enbay (§

(punoibAeid suaip|iyd

no Bupy ‘sauis bupyjem bop
‘6'9) 9bueyd [PIUSWIUOIIAUT (
(Buppomiau

|euolssajo.d ‘sbuizeaul uoISSNosIp
09) diysiouped/bupiomiaN (€
(S]00Yds Ul SUOSS3|

Jiyjell ‘'sasioaxa [eaisAyd 69)
uonesnpa dnoib 1o |enpialpyl (¢
(Buiked ayes pue

Buipaads uo Jadedsmau [ed0)

Ul S9PDIUe) Bunaxiew [eos (|

(9001
:spooyioqybiou pabeluepesip
A[erusiayip 1 40 u) 3N

‘(dnoub j01u0d ou) 1591-150d-31d 6119107 “e 19 ueb3y

(01€ :dnoib uosuedwlod
+9| pabe e AUUNWILIOD
PaALIdap B Ul USWOM pue USW

O U) YN ‘[eauswudxa-Isen) [81] SO0Z “[e 32 sujwwin)

(Z1T pue
661 jpooyioqybiau awodul
-MOJ| B Ul S}Npe JO U) aduel4

‘(dnoib j013u0d ou) 1s331-150d-21d [£11 9107 "I 1@ |leasng

(S}npe g1 € ‘syuadsajope

pue uaIp|iyd €91 ¢ :dnoib

|0J1UOD !S}NPe |G 'SIUISI|opR
pue uIp|Iyd 80V :DbeIUBADESID
JIWLIOUOD3-01205 JO SeaJe Al JO U)

eleasny ‘feauswuadxs-1sen) [e€] £107 “Ie 32 uoyj0og

(¢¥€ || B2JR |01IUOD ‘Z7€ o] Pale
|01IUOD ‘g7€ eale paAudap e Jo u)

SpuepRYIaN ‘[eruswiLadxe-Isend) [91] +00z “[e 18 ewaqay

sbuipul4

9dA] awodINO 2dA| uonuanid|

50l
JO sy Aiunod pue ubissg Apnis

183 IoyIny

§35 AQ 19342 UOIIUBAIRIUL Ul Sapjenbaul uo sbuipul4 T ajqeL



Page 6 of 13

(2020) 19:157

Nickel and Knesebeck International Journal for Equity in Health

'|9A3| B3JE 18 3DUBISYIP ON

(]9A3] B31E) SDUBIRYIP ON

dnoibgns psbeiueapesip 1soul
QU1 Ul 191e21b ‘(]93] eale)
saiienbaul pasnpal Apybis

seale panldap a3y} Jo
1SOW Y3 Ul J3Jjews INg ‘]93]
eaJe 1e sanifenbaul paonpay

(193] 3JR) SDUBIRYHIP ON

(]9A3] 31€) SanIjenbaul paonpay

3Jl] pue yijeay paniodai-}as

L[esy eI

AuAnde |edisAyd ||esono
‘SadUBPULNIR WIMS PUB WAD

som 03 bupjjem/bulpAd

SIoUjW 0} 02JeCO}
Jo A|ddns |ie3as pue |elualed

eIl A3

'69) uoneonpa dnoib 1o [enpialpy| (7

(JuswuolIAUS pooyloqybiau
[PIDOS) AJUNWWIOD JO 3SUSS (9
(A194eS D1yjen

'SUOIIONPaJ XY pue DURISISSe 1gap
"£°3) suonuaniiul A1018|NH3Y (S
(susp.eb pue

syled iignd ‘Aenb buisnoy
‘69) 9bueyd [PIUSWIUOIIAUT (1
(swa)goud |ed0|

oypads 01 palojiel ueid uonoe
09) diysiouped/buppiomiaN (€
(saniAnoe

jooyas Arewd paseg-peolq H3)
uonesnpa dnoib o jenpialpyl (¢

(S9N1|12B4 24NSID| 01 SSIJB

931)) abueyd [PIUSWIUOIIAUT (17
(diysisunied suUNWILWLIOD

AyyjeaH) diysiauped/buppomiaN (€
(sJaulely yijeay JuajeAinba awiy ||ny)
uoneonpa dnoub o jenpialpyl (¢
(ssaualeme

3siel 0} sanIANDe [euonowold
3|geIapIsuod) bunayiew [e1dos (|

(so0e|dIOoM

1e spueis buppied 924> ‘saue|

92> "6r39) abueyd |RIUSWUOIIAUT (1
(s9bayj02

pue sjooyds Ul bujuies 924> ‘63)
uonednps dnoib Jo [enpiaipy] (7

(lomue

[PIDOS) AJUNWWIOD JO 3SUSS (9
(suopesado aseyound paj|0su0D)
suonuaaul Klolenbay (§

(@AQ 'pie2 19]jem

‘s13]1e3a1 03 ubjedwied uolewIojUl
|enuuelq) bunayew [eos (|

(S394IeW A'g4 s34y djiqow ‘sdud
JUN02sIP) aBUBYD [RIUSWUOIIAUT (

(UOREDNPS UOIIANU 1U3UOdWOD-[3NW)

uonesnpa dnoib o [enplaipy| (7
(s1uaA9 Bunsa1-215e1
/suopeisuowsp bupood ‘subledwied
[eUOnBAIIOW) BUdM U [BIDOS (|

(PIINg mau pue
uojjowap ‘syuswanoidul buisnoy

z eljleasny ‘[euswpadxa-1senD

(A1Unod JO 1531 3Y) 10} S6/ 7t

'P2JR |0JIUOD G| SDUISIP

paALIdaP 1SOW Of dY1 JO U)

| spuepsyiaN ‘[eruawiadxa-1sen)

(A13UN0> JO 1531 243 o} UOol||1W

G'l < :eaJe |01UOD (0919 eale

paALdap e JO U) yn ‘s19selep

4 OM] JO SISAjeue AIepUODaS

(509’696 :dnolb |013u0d

'/€€'997'| 1S9NID UONRUSAIRIUI 8|

Ul SI2INWWIOD JO U) YN ‘elep

4 SNSU JO SisAjeue A1lepuodas

(L£9 :B3JR |0IUOD ‘GHE eale
SWIODUI-MO| Ul U) puejesy
€ MIN ‘[eIURWILAXS-ISeND

(09/ :S21S |01UOD

/ /€8 :DW0dUl MO| UM SIS
UOIUSAIRIUL 8 Ul U) SN ‘et

| P3]|0J1U0D PaZILIOPURI JS1SN|D

[GE] 010T "[e 12 JayelSy

[¢2] 9107 "I 19 UswD-[eausbuor

[12] 8107 “[e 19 UOSISHOIH

[02] £10T "I 32 UPWPOOD

[¥€] #10T “[e 39 weine

l6¢] 810¢ e 18 sues

sbuipul4

9dA| swodINQ

2dA| uonuaA|

&S0l
JeRNH Aiunod pue ubissg Apnis

Je3A Ioyiny

(panuiuo)) S35 AQ 10949 UONUSAIDIUL Ul saijenbaul uo sbulpul{ g ajqel



Page 7 of 13

(2020) 19:157

Nickel and Knesebeck International Journal for Equity in Health

[BMEIPYIIM SUORUSAISIU
J9e pauanal Ing ‘(jan3)
eale) salijenbaul padnpay

(193] eale) sdn3Dayd [012153]0YD
Jo Aduanbauy ul aseanul
|ews AJUO IO 3oU3I3HIP ON

(19A9)] eale) salljenbaul
Ul UOIIdNPaJ B SPJeMO) pual)
|[ews Ajuo 10 9DUIBHIP ON

Ainnoe
|ed1sAyd parejau-uodsuely
10} 1dedxa SedURIaYIP ON

uonuAAIUI
3y Ul panjoaul buisq
o|doad Buowe aADaYS INQ

ul buiyoeod pue uonesnps ‘69)

uoneonpa dnoub o [enpialpyl (¢

(ssnjunyoddo

SS9ULL UO $2INyD0Iq

‘ubredwed nuaw Ayijeay

sa1es Alljepow pue Bupows Ueay ‘H9) bunayew [enos (|

s and 10y

Bujuaa.os ‘sdoysyiom uopnu
pue uonessad-bupjows "63)
uonesnpa dnoib Jo [enplAipy| (7

AuAnoe [edisAyd jo (51591U0D ‘SyurINEISDI
[9A9] ‘Uondwnsuod pooy 1ey 10| Ul bulege|-nusw ‘ubleduied
-ybiy ‘bupjows Jo spodal-§9s uonunu -69) bunayiew [e1dos (|

(JuswuolIAUS pooylogqybiau
[PIDOS) AJUNWWIOD JO 3SUSS (9
(sunseaw

AIN23s ‘saWaYDS Buiwied diyjesy
‘£°3) suonuaniaiul A101e|NH3Y (S
(90eds u2a1b 04

padojanap puel ‘Alijenb Buisnoy
‘679) 9bueYyd [PIUSWIUOIIAUT (f
(SIUSpISaI PUB SIBP|OYMNEIS
|ed0] Aq ueld uonoe-sieak

-¢ *69) diysiauried/BupomiaN (g

3sIDIaxa pue bupouws (s95IN0>
‘uonoejsiies | ‘yeay |euonednps pue Ayjigesojdws “69)
|ea1sAyd pue [eyusuw paes-J|s uoneonpa dnoib 1o jenpialpyl (¢

(9344 10j 3IN1y ‘1xpueW Bunes Ayesy

‘6'9) 9bueyd [PIUSWIUOIIAUT (

(s192d

pue sjeuolssajoid Ag uonowold

‘69) diysiouped/buppomiaN (€

(9914 10§ S21IAIDR

[ea1sAyd ‘Bunasw sjAisayl| ‘63)

uonesnpa dnoib 1o [enpiAlpul (7

(Usgem

Bules ‘spodau ssaud pue sjeouaApe ‘syods
Ayrjeay ‘Auanoe [edishyd  olpes ‘siaxsod “6-3) Bunasiew [eos (|

(dpud Aunwwod

paseaidul) AJUNWWIOD JO 3sUSS (9

(921M35 0}

S$S9DDP PISEaIDUl JUSWUOIIAUS [eDIsAyd

‘Buisnoy “H'3) abueyd [PIUSWUOIIAUT (1

(1obeuepy 06|

'SJuapIsal pue sapuabe [ed0] yim ueid

uonoe 69) diysisuned/bupomiaN (€

uonoeysies (Buluies| YuswAojdws parosduwl

(005766 ~ :S9UNOD
12410 '00%'CT ~ B2k
[eanJ paALdap 2Uo Jo u)
VSN 'SLOZ 01 | /6] wol)
4 e1ep JO SIsAeue A1epuodas (€] 6107 “[e 10 UOIUO

(618 :pooyioqybrau
AWUDISUUI 'SWIODUI-MO|
e Jo u) epeue) ‘(dnoib
€ |01U0D Ou) 1531-150d-ald [0€] 6661 “e 12 UYbNO1,0

(97/T :Seale |0U0d ¢
‘965 seale panldap 9¢ Jo u)
SN ‘sAaAINS [aued omy woly
| e1Ep JO SIsAjeue A1lepuodas [€7] 2107 “|e 19 ueyow

(€17 :dnoib |0u0d ‘SyNpe Jap(o Osh
AIuNwiwod pabelueApesip e Jo u)
4 spuepayiaN ‘|eruswuadxs-isen [S2] 910T “[e 12 usInT

(£1/ :S9US [01U0d
'6/171 S9US paALdap ¢ Jo u)

sbuipul4

9dA| swodINQ 2dA| uonuaA|

selg
womv_w_m Aiunod pue ubissg Apnis 1e9A loyiny

(panuiuo)) S35 AQ 10949 UONUSAIDIUL Ul saijenbaul uo sbulpul{ g ajqel



Page 8 of 13

(2020) 19:157

Nickel and Knesebeck International Journal for Equity in Health

S35 AQ 90URIRHIP OU ‘(]9A3)
eaJe) salljenbaul padnpay

(|]on9] eaue)
sanijenbaul pscnpay

(]2A9)] B3JR) SAUWIOIINO
Yi[eay Ul aduJayIp ON

(IoA3] eaJR) SDUBIDYHIP ON

10108 Sl
and “Auande jedishygd

UJP[IYD Ul S91ed ejusue
pue Juawaiul 1yblaH

uoIsayod

|e0s Dlawodolyiue
‘AuAnoe eaisAyd 1a1p

Ayrjeay ‘yyeay paniadiad-yas

S9WODINO [eID0S ‘Buleq
-|lom [eausw ‘Auanoe eaisAyd

‘uondwinsuod 3|geiaban pue 1ini4

Huowe uoleIOge||0> Bulpuerls
-buoy)) diysiouped/BuyiomiaN (€
(dnoub Bupjiem ‘sisrowoid
yyeay Aej uoddns pue bujuien)
uoneonpa dnoib Jo [enpiaipy] (7

(9duepuaie

|OOUDS puUe SYISIA [BIIPSUW YHM
Pa1e1D0SSe $3)|IUIR) 4O} SIdjSuel)
ysed ‘syuawa|ddns pooy

0°3) abuBYD [PIUSWIUOIIAUT (1
(uonednpa yyeay

pUB UOJIINU UO SUOISSaSs “69)
uolednpa dnoib Jo |enplAipul (z

(uoisnjpul [epos owold)
AHUNWWOD JO 35udS (9
(s2AneIUl A1IN23S pooy "63)
suonuanUl Klo1einbay (§
(suspieb Ayunwiwiod

‘s|iesy bulpA> pue Bupyjem
0'9) abueYD [PIUSWIUOIIAUT (1
(sbupsswi

U3} 's90U49jU0d-3|3) Jejnbal
‘69) diysiouped/buppomiaN (€
(A€ 3q 01 3|doad

abeIinodus 03 saniAe aunsis| 'H3)

uonesnpa dnoib 1o [enpliAlpul (7

(sayoeoidde |euopesausbiaiul pue

[eANYN2I3IU1) ANUNWUIOD JO 3SUDS (9

(pooy Aupjeay Jo Aujigejiene

'sooedsuaaib Jo Juawdojpaspal pue

suapleb Aunwwod ‘69)
abueyd [pIUSWILOIIAUT (1
(suoneziuebio apim-A1d pue
120 yum sdiysisunied 6°3)
diysiauped/buppiomiaN (€
(sassepd Buood Ayieay
‘suoIssas Alainoe [ediskyd 69)
uonesnpa dnoib Jo [enplAipy| (7

(seale UONeaIDAI I244-3HOUS
"£9) suonuaniaiul A1018INHBIY (S
(S211|1DB) [OOYDS O} $590P
'J91USD $S2ULY PUE Yi|eay mau
‘6:9) abueyd |RIUSWUOIIAUT (7
(uoleIOqER||0D YDR0D YljPay
‘diysispes| jeuoisssjoid pue Ae
69) diysiouped/buppomiaN (€
(S21SHIOM pue S|ooYDS

(pauiodai Jou :dnoib

|03U0D ‘s)uspISal djuedsiH pue
yoe|g dlueds|H-UON 69 eaJe
dWODU| 21RIDPOUI-0}-MO| B

JO U) SN ‘pazILiopuel JaisnD

(61 :dnoib uonuaAIRIU|
JOA0SSOID '8/ SaUNUIUIOD
QWODUI-MO| /€ JO U) ODIX3|A
‘leli) pa||011u0d paziulopuery

(S//6 'seale

|0JIUOD |9/} SeIe ISIDAIP
A][B2ILUIOUODI0ID0S INOJ JO U)
epeue?) ‘jeauswiadxs-1sen)

(9voz

:spooyloqybiau [0U0d 07
‘Synpe 190¢ spooyioqybiau
panudap 0z 40 u)

NN ‘PazIwopuel J91sn|D

[9€] 510 " 38 ZINYyd>S

[8€] #00T “[e 13 BIaAlY

[¢€] 0L0T |8 12 auley

[¥Z] 7102 “[e 12 sdijjiyd

sbuipul4

9dA| swodINQ

2dA| uonuaA|

S2Ig
O sy

Aiunod pue ubissg Apnis

Je3A Ioyiny

(panuiuo)) S35 AQ 10949 UONUSAIDIUL Ul saijenbaul uo sbulpul{ g ajqel



Page 9 of 13

(2020) 19:157

Nickel and Knesebeck International Journal for Equity in Health

(|9A8] eale) Yijeay |eIusud
ul sanijenbaul paonpay

535 ybiy

/21RJISPOU YUM $123[gns Ul
70D [elusW JO 3seaidsp INg
‘|oA3| eaJe 1e adualaylp ON

(]on9) eale)
Bupows pue yieay paiel
-J|9s Ul sanljenbaul pednpay

sy [erusiy

(100) 2411 Jo Aujend

Y1[eay JO siueuUIWISIBP [e1D0Ss
'JOINeYDQ BUOWS ‘Y3eay
[e215Ayd pue [elusw palel-jos

‘Buiuiy esul
‘puelaisem buidopnspai

pue a>ueuaiulew buisnoy

‘6'9) 9bueyd [PIUSWIUOIIAUT (f
(spteoq diysiouped

Adusbennw Ayunwiwod

09) diysiouped/bupomiaN (€
(Buuren syps sondwod
‘syuesisse buiyoes) bulpinold 69)
uonesnpa dnoib Jo [enpiaipy| (7

(seale 3214-ows

"£9) suonuaniiul A101eINHIY (S
(sgnp bulpAdig pue

Bupjiem buneald ‘buiisge| pooy
‘6:9) abueyd |RIUSWUOIIAUT (1
(uoneiogeyj0d areAud

-21|gNnd ‘S2811IWWOD Yieay [ed0|
‘69) diysiouped/buppomiaN (€
(sinoy 13yewliadns ‘uoneonpa
uonINU Palo|ie}-1andwod H9)
uonesnpa dnoib Jo [enplAipy| (7
(uonnquastp 19)ydwed
"Jadedsmau/o1pel/uoisIAS|}
[e20] uo ubreduwied bupows
-dois *63) bupaylew [ePos (|

(s109f01d AWUNWIWOD JO d5USS
6°9) AIUNWILLIOD JO 35USS (9
(suspiem

‘Butuybll 19935 ‘AlARde
SI9QUINU 95e310Ul 901|0d "69)
suonuaAIIUl Alo1enbay (§
(seo1M8S Yyjeay pue
1uswAoldws 01 ssedde ‘sededs
uado/usa1b ‘Aljenb Buisnoy
0'9) abueYd [PIUSWIUOIIAUT (1
(Ssutewop xis

ul sapuabe Jsuned buibebus
USWHWWOD Aunwwod 6'9)
diysiauped/buiomisN (€
(Buiutes) Ajiwey ‘s109foid

pooy ‘asnge [oyod|e/bnip
‘s309(01d 9s1219% 40 Wods H3)
uopeonpa dnoib o [enpialpyl (¢

(AuswuOIIAUS A13JeS ‘sAemusalb
pue syied 01 syuswaAoIdwl

‘6:9) abueyd |eIUSWUOIIAUT (1
(siayd1easal pue ‘siapiroid adInIes
yieay ‘sdnob Ayunwiwiod

(5699 :seale |0JIU0D G/
/61 seate panaudasp 150w G¢
JO U) )N ‘[eauswiadxa-isend)

(568 :uoibal U101

'000€ :SB2Je SWODUI-MO| 9%0S
Yim uolbal UuopusAISIUL JO U)
spuelayiaN ‘|eIuswiadxa-iseny

(000€ ~

'Seale |0)U0d € 000L L ~ Seale
panudap 6€ 4O U) 3N ‘elep apim
-UoIjeU JO SISAjeuUR AIBPUODSS

[£2] 910T "I 33 SUYM

[97] 110T "Ie 12 fi9ptap

(521 #10T “|e 13 pioyels

sbuipul4

9dA| swodINQ

2dA| uonuaA|

S2Ig
O sy

Aiunod pue ubissg Apnis

Je3A Ioyiny

(panuiuo)) S35 AQ 10949 UONUSAIDIUL Ul saijenbaul uo sbulpul{ g ajqel



Page 10 of 13

(2020) 19:157

Nickel and Knesebeck International Journal for Equity in Health

([6€] ddHd3 031 buipiodde bunes [eqo|B) Aujenb Apnis seam = ¢ ‘sresspow = ‘Buons= | ,

Aujenow

9|ge1uaAaId-ss3| Ul 10U
g ‘Alljenow a|geuanaid
ul sanijenbaul pednpay

Aljeyow ajgeiusnaid
-SS3| pUB 3|qPIUIASI

(S21]1984 41| ALUNWWIOD

*6'9) AIUNWIWOD JO 35USS (9
(S9DIAISS Y1jeay 0}

ssadde bunouwloid ‘o2eds djgnd
‘sbulpjing pue sasnoy 1jing-al
‘£'9) abueYd [PIUSWIUOIIAUT (1

(sa1)19e) Aunwiwod buipjing
*6'9) AUNWIWOD JO 3sUSS (9
(Auswdinbs syods

(C9¥'8 1 sealte |0U0d (G /EC'ShT

sbuipul4

9dA| swodINQ

2dA| uonuaA|

:seale paaldap 65 JO SJUIPIS) 8]
L uleds ‘jeuswuadxe-1sen) /10T ‘saueA ollenepN ‘eAoly eledez

50l
JeRNH Aiunod pue ubissg Apnis 1e9A loyiny

(panuiuo)) S35 AQ 10949 UONUSAIDIUL Ul sajenbaul uo sbulpul{ g ajqel



Nickel and Knesebeck International Journal for Equity in Health

effects [16]. In two further studies (8.7%), despite the
lack of evidence at the level of the entire community,
beneficial effects could be found in persons who
belonged to the most disadvantaged subgroup within the
area [27] or who were particularly exposed to the inter-
vention [37].

Among the remaining eight (34.8%) studies, no differ-
ences were found between intervention and control
areas [18, 23-26, 32, 35]. Only in one differential sub-
analysis a small intervention effect was found among
those with a low educational level for energy intake and
walking/bicycling [40]. No other studies except the two
mentioned had analyzed the outcomes by socio-
economic subgroups within an area to search for a spe-
cific social gradient in health. These results seem to be
rather sobering and inconsistent, involving both large-
scale (e.g. [25]) or smaller (e.g. [23]) programs with a
very diverse mix of intervention strategies and outcome
parameters. An important point in this context, how-
ever, is that there was, with one exception [16], no evi-
dence that community-based programs included in our
review resulted in any widening of health disparities
(“intervention-generated inequalities” or IGIs) at
community-wide level.

Discussion

Our review shows that complex community-based inter-
ventions can contribute to reducing socio-economic in-
equalities in health behavior and health status outcomes,
or at least do not increase inequalities, respectively. The
findings suggest that multi-level, multi-component inter-
ventions can be effective due to synergistic effects be-
tween multiple intervention components; besides this,
complex interventions reside in the degree of flexibility
or tailoring of the intervention permitted [41, 42]. Our
results are also congruent with existing summaries of
what is known about the effect of different categories of
interventions on inequalities, particularly “upstream” in-
terventions in the wider social (policy level) determi-
nants: e.g. reducing price barriers, fiscal interventions,
and housing [1, 3]. Similarly, there is suggestive evidence
that large, long-lasting urban renewal programs may
positively affect physical and mental health, but the ac-
tual effects may be small [28, 29].

However, there was no consistent evidence to support
the impact of such interventions in reducing the social
health gap within an intervention population. To achieve
an equity impact, healthy lifestyle interventions as well
as activities to create a healthier environment need to be
delivered in an adequate “dose” to stimulate or support
health changes [9, 43]. Thus, it has to be kept in mind
that both the reach (significant proportion of the popu-
lation being affected) and the intensity (frequency and
duration of intervention components) of a neighborhood
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program are important. In many community interven-
tion studies there is a high demand for process evalu-
ation in order to assess the degree to which the
intervention was implemented and met the dose as
planned [41]. For example, we found some evidence for
a dose-response association between length of residence
in a regeneration area and a “higher" level of investment
during the study period, and improvements in mental
and physical health respectively [19, 28, 44].

White et al. described additional factors in the imple-
mentation of an intervention which may impact upon
differential effectiveness by SES, including stages of the
provision of, and responses to a health intervention [8].
Compliance may be higher among more advantaged
groups due to better access to resources such as finance,
time and coping skills. According to Roger’s theory of
diffusion, interventions may therefore (at different times)
be more likely to be taken up by those persons who are
of higher SES and are more likely to widen the health
gap [8, 45]. Conversely, the less educated or affluent
groups are less able to access the intervention, under-
stand it or engage in it. For this reason, interventions
that are provided in the same way to all residents may
result in differential outcomes. This is likely another
characteristic of complex interventions that may widen
inequality. Tailoring interventions need new ways espe-
cially for low socio-economic groups [46, 47].

Many community-based programs reviewed here re-
lied on participation as a means of community involve-
ment in the program planning and implementation.
Thus, intervention-generated inequalities could have
taken place, for example, when a community survey is
used to assess the need for intervention. Socio-economic
variations in response rates may lead to underestimation
of need in the most socially disadvantaged groups [48].
Similarly, low SES groups are often less well represented
in follow-up studies, leading to an attrition bias in the
assessment of outcomes [49]. To address imbalances in
power between socio-economic groups, the interventions
need flexibility to ensure that they will be suited to the
needs and perceptions of specific sub-groups, thus in-
creasing participation and intervention effectiveness
[41]. More community involvement increases the
amount of time needed for intervention planning and
implementation, and may have implications for the cost
of such studies. In the long term, however, application
of these methods is likely to contribute to improved
intervention effectiveness and equity [41, 50].

Limitations of the review

There are a number of limitations concerning the
present review. Initial searches of databases identified
several thousand references, but the small number of eli-
gible studies suggests that few health outcome



Nickel and Knesebeck International Journal for Equity in Health

evaluations of complex community-based interventions
have been published in peer-reviewed journals in the last
20 years. Thus, the review described here is possibly not
exhaustive and does not cover studies from low income
countries. Our search strategy may not have revealed a
complete list of all studies describing intervention effects
by SES due to limitations of the Pubmed and PsycINFO
databases. Single interventions and/or sub-settings (e.g.
school, kindergarten) were excluded. Finally, the vast
majority of studies identified targeted on effects at a
low-SES population level, and did not explore differen-
tial effects on inequalities by SES sub-groups.

Conclusions

Despite the limitations described above, our review sug-
gests that multiple community-based interventions in
health promotion and prevention may contribute to re-
ducing inequalities at area level, but their potential is
not fully realized. Thus, based on this review, no final
recommendations can be made for national policies.
However, there are national and international initiatives
that support the notion that health inequalities can be
reduced by such interventions. For example, the German
cooperation-network “Equity in Health” [51] mentions
the community as an important setting for health pro-
motion and defines criteria for good practice of
community-based health promotion activities. There are
similar initiatives in Europe highlighting the importance
of complex health promotion interventions on the com-
munity level to reduce health inequalities [52]. Further
studies should examine in more detail whether there is a
change of health inequalities within an intervention area
which affects the overall change in population health.
Likewise, the results highlight the importance of includ-
ing at least some measures of process evaluation in order
to appropriately assess the benefits of these interventions
on equity in health.
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