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ABSTRACT ARTICLE HISTORY
Objectives: To evaluate levels of uptake and retention in Received 14 March 2025
community-based dietary interventions for low socioeconomic sta- Accepted 6 August 2025

tus (SES) populations, to identify barriers and facilitators of uptake KEYWORDS

and retention, and to compare the characteristics of interventions Socioeconomic status;
with optimal and suboptimal uptake and retention. dietary interventions;
Method and measures: Databases were searched for relevant uptake; retention;
records published before March 2024. N=114 papers met the community-based
inclusion criteria. Data were narratively synthesised, and interven-

tion content was coded for behaviour change techniques (BCT).

Results: Uptake and retention were suboptimal at an average of

80 and 71%, respectively. Interventions with higher uptake and/or

retention were shorter in duration, more likely to be group-based

and more likely to include the BCT ‘providing information about

health consequences. A thematic analysis of barriers and facilita-

tors identified that logistical challenges, socioeconomic factors, and

low motivation hindered uptake and retention, while social sup-

port, practical assistance, and the provision of tailored interven-

tions facilitated it.

Conclusions: These results highlight the need to improve partici-

pant engagement and retention strategies in dietary interventions

targeting low SES individuals by, for example, implementing differ-

ent behaviour change techniques, altering the duration, setting or

delivery of interventions and tailoring interventions to align them

with the unique needs of this population group.

Main text introduction

Low socioeconomic status (SES) is a risk factor for obesity (Allen et al., 2017; Stringhini
& Bovet, 2017) and associated non-communicable diseases such as cardiovascular
disease or type Il diabetes (Everson-Hock et al., 2013; North East Alliance, 2022). This
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arises from a complex interplay of individual (income, education, and employment)
and systemic (cost of living, food access and social norms) factors, resulting in reduced
access to financial, educational, social, and healthcare resources compared to those
living with higher socioeconomic status (Chen & Miller, 2013). In high-income coun-
tries, socioeconomic disparities and level of deprivation play a key role in shaping
differences in health outcomes (Davies et al., 2019). For example, individuals living
in the most socioeconomically deprived areas of the UK are approximately 60% more
likely to be obese and 40% more likely to have type 2 diabetes compared to those
living in the least deprived areas (Connolly et al., 2000; Stringhini et al., 2013). While
diet is a key modifiable determinant of body weight and disease risk, changing diet
is difficult and may be particularly challenging for low SES individuals as a healthy
diet has been shown to be unaffordable for the majority of low SES households
(Gonzalez et al., 2019; Scott et al., 2018). As the cost of ‘healthy’ food items continues
to outpace the cost of ‘unhealthy’ foods, a nutritious diet is becoming increasingly
challenging and disproportionately difficult for people in socioeconomically deprived
areas to attain (Anderson, 2007; Clark, 2022; Hoenink et al., 2024; Larsen & Gilliland,
2009; Wood, 2022).

Dietary interventions designed for, and delivered in low SES communities try to
offer a practical and cost-effective means of improving diet for those living with
limited resources (Hagger & Weed, 2019). Some community-based dietary interventions
try to support healthier eating, whereas others primarily aim to increase food access
and food security (Gittelsohn et al., 2012; Maugeri et al., 2021; Mayén et al., 2016).
Interventions in this setting are diverse and include dietary health information pro-
vision (Eicher-Miller et al., 2022; McKee et al., 2023), provision of food directly (e.g.
emergency parcels), and provision of the equipment and resources needed to access
healthier food, or offer practical training and demonstrations (such as affordable
cooking classes) (Gittelsohn et al., 2012; Maugeri et al., 2021; Mayén et al.,, 2016).
These approaches can help to improve dietary health by targeting a wide range of
relevant environmental, physical, and socioeconomic factors associated with dietary
behaviour (Eakin et al., 2007).

Community interventions offer a promising solution to dietary health issues in low
SES communities, but their success depends on attracting and retaining participants.
Inconsistent and suboptimal uptake and retention are common challenges in behaviour
change interventions. For example, a review of recruitment and retention in weight
management interventions in the UK found that uptake varies from 1 to 99% and
retention from 35 to 98%, with retention lower in diet focused programmes relative
to those combining diet and exercise (Gidlow et al., 2018)

These challenges are even more pronounced in low SES populations, who are more
likely in general to drop out of interventions (Birch et al., 2022). Factors such as
participation costs (e.g. travel or childcare) contribute to higher dropout rates and
lower participation among low-income households (Ligthart et al., 2017). Consequently,
it is possible that specific aspects of an intervention’s delivery or content may either
encourage or deter participation from low SES individuals.

The delivery of behavioural interventions can be characterised by their mode,
frequency, and setting (e.g. face-to-face, online, weekly, daily, in the community, or
within healthcare settings). In addition to delivery, interventions are defined by their
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content, particularly in terms of the behaviour change techniques (BCTs) they contain/
employ. The Behaviour Change Technique Taxonomy (Michie et al., 2013) provides an
extensive hierarchical classification of the different techniques which can be used to
promote behaviour change in interventions. It consists of 93 distinct techniques,
which represent the ‘active ingredients’ of behavioural interventions. Each BCT offers
a possible method of changing a chosen behaviour, for example setting dietary goals
to increase healthy eating. While there is some evidence from weight management
studies that interventions which include a larger number of BCTs in total, and/or
certain specific BCTs (self-monitoring, feedback, social support and problem-solving)
have higher retention rates in general (Gidlow et al., 2018), it is currently unknown
whether particular BCTs are related to uptake or retention in community-based dietary
interventions designed specifically for low SES adults. Similarly, while there is evidence
that in-person methods may be preferable to virtual or distance interventions (Davies
et al,, 2020), little is known about how intervention delivery modes influence uptake
and retention in low SES individuals.

Given the potential of community-based dietary interventions to support healthy
eating among low SES individuals, it is crucial to assess current rates of uptake and
retention in this group and to determine whether specific intervention content or
modes of delivery are associated with higher or lower uptake and retention. Currently,
there is a lack of robust evidence identifying factors that influence intervention uptake
and retention in dietary interventions targeting low SES (Hagger et al., 2020; Hagger
& Weed, 2019). In this context ‘uptake’ refers to the number of participants who enrol
into an intervention study, while ‘retention’ denotes the number of participants who
complete the intervention or remain engaged for the duration of the intervention.
Identifying intervention features associated with higher uptake and retention among
low SES individuals could inform the future design and delivery of more effective
and engaging dietary interventions.

The current review aims to answer three research questions.

In community-based dietary interventions targeting individuals from low SES areas:

1. What are the levels of uptake and retention observed in the current
literature?

2. What intervention techniques (BCTs) and/or modes of delivery are associated
with high rates of uptake and retention?

3. What barriers and facilitators of uptake and retention are identified?

Materials and methods
Search strategy

This systematic review was conducted following the guidelines highlighted in the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA).
Literature searches were carried out on Scopus, Medline, APA PsycArticles, Web of
Science, Embase and, PsycINFO for studies published before October 2022. The
search has since been updated to March 2024. The review protocol was pre-registered
with PROSPERO (ID: CRD42022376484). The search strategy and screening process
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aimed to identify community-based dietary interventions targeting low SES individ-
uals. Search terms included keywords and MeSH terms covering: the population of
interest (low socioeconomic populations), the intervention of interest (dietary
behaviour change interventions; defined as interventions, which aim to support
people to adopt new or modify dietary behaviours), the context of interest
(community-based), and the outcome of interest (uptake and/or retention). The full
search strategy is available as a supplementary file. Hand searching was also used
to search reference lists of systematic reviews that were identified during the initial
search. Pre-specified inclusion criteria required studies to include a behaviour change
intervention with at least one dietary component; recruit participants from exclusively
low socioeconomic areas/populations (including individuals from geographical areas
of deprivation, users of services designed for low SES individuals and low-income
individuals); be set in the community; be conducted in high-income countries and
be published in English. Formal cut-offs for what constituted ‘low’ SES were not
applied as definitions vary widely depending on social, cultural, economic and
geographical context. Instead, studies were included if authors explicitly reported
that target participants were socioeconomically deprived, and details of the defini-
tions used in each study were extracted. All primary empirical research designs were
eligible for inclusion.

Screening

Search results from each database were combined in RefWorks (Proquest LLC, Ann
Arbor, Michigan, USA), where duplicate articles were removed before importing into
Rayyan (OQuzzani et al., 2016), a systematic reviewing software program for title and
abstract screening. Titles and abstracts were independently double screened: the first
author (AS) screened all records, and each remaining author (JA, JK, FT, OP) second
screened 25%. Full texts of all retained papers were obtained and double-screened
for eligibility (AS — 100%; JA, JK, FT, OP — 25% each). Agreement between reviewers
was high at both screening stages (99.2% for title and abstract and 95.3% for full-text
screening). Any conflicts were resolved through discussion with the option of esca-
lating to a third reviewer if a resolution was not reached.

Data extraction

Key data extracted included rates of uptake and retention, mode(s) of engagement,
mode(s) of intervention delivery, barriers, facilitators, study characteristics, population
characteristics, intervention description, and intervention content. Data extraction was
completed by the first author (AS — 100%), with 20% of papers double extracted (JA,
JK, FT, OP — 5% each) as an accuracy check. Double extraction identified that while
agreement was consistent for most variables, the level of detail extracted for inter-
vention description, mode of engagement, mode of delivery, and barriers and facili-
tators varied between reviewers. Consequently, upon completion of the main data
extraction, these variables were revisited and subject to full double extraction by
three members of the review team (FT, JK, OP) to ensure completeness.
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Data coding and synthesis

Where possible, uptake rate (%) was calculated using the number of participants
enrolling in comparison to the target sample size, and the retention rate (%) was
calculated using the number of participants completed versus those enrolled.
Descriptive analysis was completed using SPSS v29 (IBM Corp, 2023).

Data relating to intervention content and delivery were coded using different
behaviour change taxonomies and ontologies. To identify the ‘active ingredients’ of
included interventions, two trained Behaviour Change Technique (BCT) coders (AS,
JA) independently coded the content of all included interventions using the BCT V1
taxonomy (Michie et al., 2013) to determine the BCTs used in each. Mode(s) of inter-
vention delivery and intervention setting were coded using the Behaviour Change
Intervention Ontologies (BCIO), specifically the Mode of Delivery Ontology and the
Setting and Source Ontology (Marques et al., 2023). These ontologies provide a system
to code intervention characteristics that help to describe and compare the data in a
narrative synthesis.

Due to the heterogeneous nature of the included studies, meta-analysis was not
possible. Instead, data on uptake and retention, intervention content (BCTs), mode
of delivery, timing and frequency of delivery and general intervention characteristics
were narratively synthesised, following published guidance (Popay et al., 2006). This
narrative synthesis included a four-way Venn diagram illustrating the shared and
differing characteristics, content and delivery of interventions with higher and lower
uptake and retention. For this, high uptake and retention interventions were defined
as those that recruited 100% of the participants invited to the study and retained
80% of their participants throughout. The 100% threshold for high uptake was
selected to reflect studies achieving their target sample sizes. The 80% retention
threshold for high retention was derived from the existing literature (Crombie et al.,
2018) which suggests that an uptake rate of 80% is sufficient to ensure a study’s
methodology is efficient and valid. Interventions were grouped into four subcategories
based on these thresholds: high uptake, high retention, low uptake, and low reten-
tion. The BCTs for modes of delivery and for characteristics of interventions in each
subcategory were counted, converted into percentiles and divided into quartiles. This
quartile system was used to subcategorise the frequency of each characteristic’s
presence within interventions, indicating whether they appeared in <25% of inter-
ventions, 25-50% of interventions, 50-75% of interventions or >75% of
interventions.

Thematic analysis of barriers and facilitators

Any barriers and facilitators to uptake or retention that were explicitly described by
study authors in intervention reports were extracted and thematically analysed to
identify themes and patterns. The extracted data were imported into NVivo (Lumivero,
2023) and coded following Braun and Clarke’s six steps of thematic analysis (Braun
& Clarke, 2006). Generated codes were grouped into themes, each accompanied by
descriptive summaries to capture patterns within the data.
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Case studies

Interventions with perfect (100%) uptake and retention were studied in detail and
summarised as case studies to provide an in-depth overview of the content and
characteristics of exemplar interventions that succeeded in optimising participant
engagement in our target population.

Quality assessment

Each included study was quality assessed using the Standard Quality Assessment
Criteria developed by Kmet and colleagues (Kmet et al.,, 2004) (AS — 100%; JA, JK,
FT, OP — 20%). Due to the inclusion of both qualitative and quantitative papers, a
formal risk of bias assessment was not appropriate for this review.

Results

Of the 3903 studies initially identified, 114 publications (containing 103 unique inter-
ventions) met the inclusion criteria and were eligible for this review. The screening
and selection process is outlined in Figure 1. The full extraction table is available as
a supplementary file.

Study characteristics

The study characteristics are summarised in Table 1. Intervention studies had an
average sample size of n=226 participants (SD: 304), with participants having an
average age of 41.0years (SD: 9). Most studies recruited predominantly female par-
ticipants (94 out of 103 records), while only 7 studies had mainly male participants.
Twenty-eight studies recruited mostly Black/African American participants, 21 White/
Caucasian, 1 Native American, 5 Asian, 29 Hispanic/Latino and 30 other or unknown.
Most studies were conducted in the USA (N=81), followed by the UK (N=14).
Interventions focused on improving general healthy eating behaviours (N=41), weight
loss/management (N=31), increasing fruit and vegetable consumption (N=29), reduc-
ing the risk of obesity-related diseases (N=10), or alleviating food insecurity (N=3).
The duration of interventions ranged from 2 to 288 wk, with a mean (M) duration of
28 wk (median: 16 wk).

Intervention uptake and retention

Of the 114 included records, 88 reported or provided sufficient information to calcu-
late the rate of intervention uptake, while 110 reported or allowed the calculation of
the rate of retention. Twenty-seven records that did not include this information were
feasibility and/or pilot studies, which typically do not report sample size.

Overall, most interventions had suboptimal uptake and failed to reach their target
sample size. The average participant uptake rate was 80% (SD: 46) (Figure 2), while
only 28% of interventions (25 out of 88) achieved or exceeded their target sample
size. Similarly, most interventions did not have optimal retention. The average
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Identification of studies via databases and registers

Records identified from (October
= 2023):
o Medline (n = 546) Records removed before
§ APA Psycarticles (n = 283) screening:
= APA Psycinfo (n = 78) > Duplicate records removed (n
|- Embase (n = 472) =413)
k) Scopus (n = 155)
Web of Science (n = 2768)
L Handsearchina (n = 10)
"
Records screened. » | Records excluded.
(n =3899) (n =3084)
Y Records not retrieved. Records
Full text in foreign language obtained
Reports sought for retrieval. (n=3) through
(n =815) Full texts unavailable reference list
(n=21) searches.
(n=11)
Y
Records assessed for eligibility. [
(n=2802) .
—»| Records excluded:
No healthy eating intervention (n = 155)
Wrong publication type (n = 90)
Clinical group or pregnant (n = 53)
o Passive intervention (n = 48)
£ Studies identified Abstract only (n = 25)
& (n =114 records from 103 Primarily school based (n = 95)
S unique interventions) Not explicitly low income (n = 114)
«n Recruitment and retention rates not
included (n = 62)
¢ Child focussed without family input (n =
20)
Search updated (March 2024) Not primarily a dietary intervention (n =
(+ n=94) 11)
Low-income country (n = 10)
v Duplicate (n = 5)
Records screened
(n=94) Records excluded.
¢ (n=81)
Records sought for retrieval L » | Reports not retrieved
(n=13) Full texts unavailable
* (n=6)
Records assessed for eligibility
(n=7) s
— * Records excluded:
— No healthy eating intervention (n=2)
= Studies included in review Duplicate (n=1)
g (n =114 records from 103 Not primarily a dietary intervention
3 unique interventions) (n=3)
2 Not explicitly low income (n=1)

Figure 1. PRISMA 2020 flow diagram.

retention rate across the 110 included records was 72% (SD: 20%) (Figure 3), with
only 33% of studies (36/110) retaining at least 80% of participants to the end of the
intervention.



—
<<
[
1]
=z
w
T
o
i
[
2]
<

(panupuod)

(TeF£6) uaipiyd

Aindas pooy anoudwy  Aseuqyl ayy e younT vsn ‘(YN F S¥E) UnpY N Apnis spoyidw paxiN- £L0Z  (£L0T “|e 33 9dnug) adnig
|ely
Ayjenb fieyo1p saliwey Ayyeay uoludAIRUI SIsKjeue (9102
pue uoninu anoidw| ‘spooy Ayjeay vsn T8F Vi dlew Hz djewsd) LY Koeoyys ‘Apnis Aujiqisead 9107 “le 19 buimog) Buimog
uondwnsuod 3|qeaban
pue 1inij pasealdu] N dduely UN F 'S SleW g dews] [el1 |0U0D pasiwopuey  ZLOZ  (ZTLOT “|e 12 ueylg) ueyig
uondwnsuod
a|qe1aban pue uny aseaiu N vsn SLFCLY SleW 6§ 9jews] /11 |el} |o3u0d pasiwopuey  610C (6L0T “|e 19 nseq) nseg
sa1aqelp ubisap dnoib (z00T
I 9dA} jo ysu anpay |IoM 31| ‘|]am 18] vsn 7'6F0°8¢E 9lewsa4 g€ josju0d [PlUBWILIRAX]  ZOOZ “|e 19 JIpue|sny) Japue[sny
awn
U33IdS pasealdap pue
uondwnsuod abesanaq
pasebns paseardap
‘S|9A3| 3SIDIDXD dSeadU|
‘uonndwinsuod 3|qelaban leu1 Ayjiqisesy (5L0T “|e 1@
pue 3niy paseasdu| Jayebol sdais bupjel vsn TSFYOE dlew g dJewaq Sz ‘|leL} UOIIUDAIDIU|  GLOZ  UOSIdpuy ‘g °f) uosidpuy
(M-dMHd) 40 awn
pied eia poddns
SUSHIOM YUM
swweibold wbiapm 10z “|e 19
9dueUIUIRW/SSO| 1YBIaM Ayyeay 1uaied vsn UN F S'6C dlews 9y |el1 1o0|1d pasiwopuey {107  UOSIdpuy |\ ") UOSIIpUY
HS344 13l0id
/ dwuweiboid
uondwnsuod 3jqeaban UoINN 19 |BL} UOIIUAIDIUI (L00Z “Ie 1@
pue unJy aseaidul o] Sslawleq uebiydip vsn 08F 18Ty 9lew? S pasiwopueiuou wae-iyny  L00T uosIapuy ‘A °f) uosIapuy
(dwoy
@4494W) snojnqeq |BLI} UOIJUSAIRIUI
sso| yb1am pue 14 Apog AW eisejey L'ELF8Y dlewad /91 [e3uswLadxa-1seND  8LOT (8LOT “[e 39 Yequuy) yequy
uondwnsuod 3jqeaban Jeu (£00T
pue nJy paseasou| yieay o1 skemyied vsn TTLF80S dleW € dJ_WS{ 89  |0JIUOD pasiwopuel JAISND  £00Z “|e 19 ellemn|yy) elemnjyy
(QIdvy)
salaqelq ul
(se19qeIp 7 adA) jo ysu S9SEAIDU| JUIAIJ dlew 0/ |BLI} SSDUIAIDAYD (5L0T “|e 1@
s9dnpal Yd1ym) ssoj ybisp 01 1nQ bBuiyoeay vsn LOLFSTS dlew4 /8l aAneledwod pasiwopuey 10T UuRWIDY DY) UueWIdDY
uonedpiyied (@S ¥ ueaw)
UOIIUSAISIUL JO WY 9WeU UOIIUSAIRIU| Jo A13uno) (s1eak) aby X3S ubisap Apnis JLEY (424) Joyine 3su14

"SUOIIUSAJDIUI PapN|PUl Joj SIfIsIIRIRIRYD ApNls Jo Alewwns *| 3jqe]



PSYCHOLOGY & HEALTH 9

(panupuod)

sa|qe1aban
Jo uondwnsuod aseanu|  sjeaw 104 dj3y PPIND vsn LTLF98Y dN wawuadxa pRI4  LLOZ  (LLOT “[e 19 axlepD) e
salaqelp
Z 9dA3 Jo s 9dnpas
pue axejul Aresaip (0zoz
‘Auindas pooy anoidw| UN vsn UN Slew gl djewad4 ¥/1 Apnis 1oild  020C “le 12 aukay)) auhkayd
Saljlwey ssaawoy |BLI} UOIJUSAIDIUI
JO sinoineyaq Aieiaip Pa)|[0J1u0d-35Bd (8107
pue A111ndas pooy anoidw| Ayriomisea vsn C6FS oV dlew { djewa{ 9| Aupqiseay ‘Apmis 10l 8107 “[e 1@ 93l1sneyd) asfianeyd)
Apms
1apuabsueny 1591-150d 1s31-aid “Apnis (1z0T
sso| yb1am 31D 3dVHSNI vsn S9+0¢ L 9ew ¢ 9jews ¢g Aunqiseay ‘Apnis 10jld  LZOT “|e 13 O||eAeD "N Q) Of[eAe)
(910t
sso| ybiam adeysuj vsn LTLFTY alewsd o Apnis J0|ld/AM1Iqisea] 9107 “|e 13 OjjeAe) Q) O||eAe)
9dUIPYUOD suosedwod
Buiyood asealou) of sia)ew bupyoo) vsn N dlew 9 dJewdS 6 3sod-ai1d yum Apnis 10)ld /10T (£10Z “Ie 19 1dse)) 1dsed
(sLot
juswiealy (d79H) awweibold “|e 39 UOSIY|IM-Uosed)
Ausaqoy/sso| 1ybram buiniy Ayyesy vsn 6'LLFELS SleW 7 djewd ¢ Apnis aAnenend  §10z UO0SISY|IM-uosed
splayafised
uondwnsuod ur yjeay pue Apnis 1op1d (¥L0T “|e 1@
3|qeiaban pue 1nyj asealnu| pooy bundauuoday AN VeLFLLY 9lew G¢ ajewsS 68 ‘ApNis UOIURAIDIUI JoLg 107  43dunpjnhng) Jadunpinkng
e1ep |edulp jo
swuweiboid uosuedwod [euoleAIdsqo
juswabeuew (9°0F§'S) uaspiyd ‘3n3dadsoinal
sso| yb1am Wbrom ad10yd> AW AN (98 F 6'C€) SUNPY 9w 9 dJewa] 98¢ ‘pasiwiopuel-uoN 10T (#10T “|e 19 ysng) ysng
Auseqo (TTF1'8) ua1pyd (610
ul uonINPal/sso| WBIdM yyeay o1 doy-diy vsn 7’9F86E) SHNPY dlewW | dJewWdS 68 lel1 [euswiRdxa-1seND 6107 “|e 19 1Wdshg) 1wddsng
(9w Qg ‘Slewsy
uondwnsuod (WV14) uosiew $2) uaJpiyd ‘(dew
9]|qe1aban pue ynuy asealnu| e| e sswnby| 19 syni4 duely LOLFL'EY | ‘sjewsy ) synpy |el} |0J3u0d pasiwopuey  8LOZ (8L0OT “|e 19 |1edsng) |ledsng
swuwelboid
uondwnsuod (uonuaAIRUl dlew
3|qe1aban pue 3nyy asealdu| 193d) Aeg e g vsn 96F oY LYSL 3lewdd pyS [eu) pasiwopueY 6661 (6661 “Ie 19 43||ng) J3|Ing
10108}
YS1 dljogelawolpied
pue 3duaJWINdID Apnis uonuaAIuIl (£10T
1SIEM Ul 9sea1dd( WITSIDN  SpuelIayiaN N dlew zy dewd) €/ |eyuswadxa 1send /10T “le 39 uewyng) uewyng
uonedpiyed (@S F ueaw)
UOIIUSAIBIUL JO WY WU UOIIUSAIRIU| Jo A13uno) (s1eak) aby X3S ubisap Apnis JLEETS (494) Joyine 3s114

‘panunuo) ‘| 3|qe



—
<<
—
1]
=z
w
T
o
i
[
%2
<

(panupuo))

s J3duRd 1sealq 3dnpal

uofINu

Apms

pue sso| 1ybiam s10woid o) uo .eq ay} buisiey vsn 6'0LFL0F Slew (L dewsS €9 (pajjonuod-uou) 3sod-aid €107 (€107 "o 39 uuA4) uukj4
uswom ybramiano
40 sniels [euoninu (Lo
pue yyeay ay3 anoidw| UN |1zeig 99LF8'LS dlewa /91 Apnis UONUAAIAU|  $10T “|e 19 eJ191194) IS
uonesnpa UOIUSAII| SINS
yyeay Aesaip buinoidwy  sbujuuibaq Ayijesy vsn 8SF 608 Slew 9 3jewdd |6 Apnis 10lld  TT0Z  (CTOT “|e 33 sueA3) sueaz
Aujenb Aieaip panosdwi (,wioy ul, 03 Apnis Ayjiqeidanoe (610T “Ie 19 odwe) |3Q
/SU Je[ndsenolpled padnpay  S9le|suel)) euwlio4ul vsn GFEE dlewd 9¢ pue Ayjiqises{ 610z epesisy) odwe) |3 epesisy
£>uapyynsu; pue (INS4) uoneosnp3 159} 3s0d aid ‘jewy (600T “Ie 12
Andasur pooy ad>npas o) uonInN dweis pood ¥sn SOTFS LY slews /€1 pasiwopues puilq 3|buls 6007 J3|IIN-43Y213) J3|NIN-1YdI3
Auanoe [edisyd aseasnul
pue 131p dA0idwi O] Y}edH 404 S32UN0SIY ¥sn ELT8Y dlew £p deWd4 /GL  [eM} [0AU0D pasiwopuey /00  (£00T “|e 39 upje3) upe3
(ss0] Jybram “63) (Yaey
SSWODIN0 pue SINoIAeYSq ybnoiyy yiesH) Kpnis Ayjiqeidasoe
91A1say1| Ayyjeay panosdu) ojojuazau oldw|  edY Yinos dUN F 9°G€ dlew €7 dJeWdS |9 6107 (6107 “Je 19 4adeiq) 4adeig
(,buimolb s
Auanoe edisfyd pue 1a1p 3Je 1ey} sainsealy,
Buipnpaul ‘sinoineyasq 0} saje|suely)
Ayyjeay sjowoud o] e|nyyesy nbnbewy  eduyy yinos N dlewd 0g 6107 (6107 “Je 19 4adeiq) 4adeig
(ozoz “e 19
sso| ybiam S9U0IS JO Bwen puepods TYLF60S 3[e Y01 ‘lewy |013U0D pasiwopuey  0ZOZ  Bismoiquioq) psmoiquiog
ayeydn (610
a|qelaban pue uny anoidw dN vsn €EF00L ua4pIIyd dlews i/ |el} uonuaAR|  610T “le 12 eloN Q) eloN !d
swwelboid
sso| Jybrom/Ausaqo dnpay  symeH AyijesH ayL vsn §SFOE dlew /6 dlewdd €11 [Pl UORUAAIR| €107 (£L0T “[B 33 siAeQ) sineq
ubisap 10y
sso| ybiam 19M YB1aMm puepods 98FGLE lewsd 67 ue Buisn Apnis Ayjiqisead 110z (LLOT “[e 19 aibies)) aibies)
9ew 6 ‘olewsy
(HSHH) Ayjeay €€) uaIpiyd (3jew (010t
uofluanaid sayaqelq ¢z adAL  Aeis symeH uomoH vsn N F 8¢ T '9]ewdy 08) siualed |e} UOUIAIIU|  0LO0Z  “|B 39 URWSI|0D) URWIIO)
sinolAeysq (94nq) sxong
Bunes Ayyeay anoidwi of poo4 dn 3jgnoq vsn (CTF0'8) Uaipjiyd  9Jew 9z sjewsy |G| [euy [eyuswiiadxa-isend /10T (£10T “|e 32 uayoD) uayod
(HLTY3H)
SHQeH awi] (3w £z ‘Slewsay
3y17 4oy AuAdy S7) uaIpiyd> ‘(3jew
uopnuanaid Aisaqo pue bune3 yijeay vsn 4N € '9|ewsy Gy) sinpy [el} uonuaAsul - 0L0T (0L0z “Ie 18 ssn|D) ssn|D
uonedpiyed (@S F ueaw)
UOIJUBAISIUL JO WIY SWEeU UOIIUIAIIU| Jo A13uno) (s1eak) aby PEIS ubisap Apnis 1e9A (J21) Joyane 15114

‘panunuo) ‘| 3|qe



PSYCHOLOGY & HEALTH 11

(panupuo))

s|eaw
Ajiwey jo Adouanbayy ayy
9seasdu| pue sianIbased

ul S9W02INO UoNKLINU

(zeot

pue 1a1p w>o_QE_ o] m._mQQ:m w_QE_m YsSn UN ¥ ¥'LE olew | o|ews} 9 eyl _mucwc.__\_waxm-_mm_go fadr4 :_m Jo m:_v_QOIv mc_v_QOI
(13d0Yd) eueisinoy
ul aie) Arewd
ur sso7 ybiam [euy (1zoz “|e 32
SSO| ur_m_m>> |NJss93dng m:_uoc\_o\_n_ YsSn VeFLly olew G 9jewoa{ 86¢ |0J3UOD pasiwopuel Jaisn|D Lcoc ccmc._m:u@_._v uuewsysoH
oIm)
soyejul weiboid uonnN (800C
3|qe3aban pue yny dseanu|  [ejuswdlddng enads vSn LTLF88Y dlewa] LSy [E1] UONUSAIIU|  800T “le 33 UPWIRH) URWIRH
(33foud
510108} Hs aseasip NYWOM3ISIM ©) (oLoz
le[ndseAolped adnpal 0f  Ajiweq 3y} Jo suesH vsSn 8GFGS /T dewsd €€¥ |ely |043u0d pasiwopuey  010T “le 39 1ysekeH) 1ysekeq
co_«QEJmCOU uoljowold
9|qe1aban pue Hnly dseadu| Kep-e-G JIM vsSn VOFQLS UN Apnis J9A0SSOI)  000Z  (000T “Ie 19 SeAeH) seAeH
(s1sAjeue
Auanoe [edisAyd pue elep K1epuodas) (6L0T "I 1®
uonInu panoidwi ajowold AyyjeaHgzaxal vsn N YN |eul siskjeue |eAIAING  §LOZ  J9YDRWZINID) JSYdeWZINID
sp Apnis Aujiqisesy
juswabeuew ybiapy  Ayyeay ‘spep Ayyeaq  Hn ‘puelbul N 9lew 67 ‘lely |0J1u0d pasiwopuey 6107 (6L0Z “[e 19 uyuD) uwun
Apnis 101d (£10T
$0| 1yBlam dj0wWoid swow-3 vsn COFV6E 9lewa) 07 ‘|euy |ouod pasiwopuey /107 “|e 19 2I0W(ID) dIoW(ID
(SAS-THA)
o)ejul m_QmHmmw> pue o9|gepnjes epIA olew
HNJy 3SIDUI PUB 1B} JISMOT  NS/341T AYljedH noA vsn TSFT v/T dlewsq /951 [e1} |013U0D pasiwopuey 6007 (600C “|e 19 suen) suen
9yejul ajqelaban
pue )Ny paseanu]  udlg BAIA ‘||9M OAIT vsn 6TLF OV Slew GLZ djewa4 7z9  [eu} [0U0D pasiwopuey  8LOT (80T “|e 19 suen) suen
(o1eW L€ ‘sjeWay
(IWg Aq painsesw) (LOFt'p) uaIpiyd  Lg) udippyd ‘(3jew
Ausodipe @>npai of jued M vsn (9°9F9°Z€) SUNPY T '3]ewd) 09) SHNPY [eu} [ed1UID pasiwopuey  7Z0Z  (TTOT “[e 19 433504) 131504
-131p snonunu
e pue Asuow Joj anjea
ulelqo 0} s3bpnq pooy
Jlews abeuew 031 moy (8661
SI9UJed AWOdUI-MO| MOYS O] $1U3) poo4 eljensny UN F S€S dew /€ 9jewaq €97 Apnis 1o|1d Jo M3INSY 8661 ‘piejjod 1 A3|04) A3]04
uonedpiyed (@S F ueaw)
UOIIUdAJIRIUL JO WY SWeU UO[IUSAIRU| Jo A13uno) (s1e3A) aby X3S ubisap Apnis JedA (424) Joyane 31sa14

‘panunuo) ‘| 3|qe



—
<<
—
1]
=z
w
T
o
i
[
%2
<

(panunuo))

(13Y-d13H)
swwelboid
uteb jybrom juanaid o]  3A1sayT AyyesH ayL eljessny N 9lewsa 619 [el) |0J1U0D pasiwopuey  SL0Z  (SLOZ “|e 19 edIZOY|) edIZoy
(3417 4oy pasedaid
9JUBIBJWNDID IS[eM uswopp AyijesH)
padnpaJ pue sinolAeyaq seplnedaId (SL0T “|e 1
yieay Aieyaip anoidw K seueg sarslnpyy vsn L'9F96E Sjewsq L1 [BlI) |0JJUOD PASIWOPURY  GLOZ ULJLD-YBIUOY) ULJlD-YeIuoy
uondwnsuod 3|qeaban
pue 1inJj paseanu] Sepiwo) sesisanN vsn VLIFEEY Slew | 3Jewd4 6€ |euy uonuaAiRl 1s0d-ald 9107 (9107 “|e 19 0Y)) oy
(£00t
9SI2J9X3 0] UONUSIAI “le 19 uewya1-ayoyy)
pue sad10yd pooy anoidw| dN vsn SOLFSLE dlewsa 16 Apnis uonuaAIdU| /00T uewyal-ayoly
1d9(oid
191p panoidwi pue NYWOM3SIM (800
Auanoe [edisAyd paseannu| pasueyug vsn INFUN dlewsd gl [el) |0J1UOD pasiwopuey  800Z “|e 19 Buiiashay) buijaskay
Ayjenb (3)ew
A1eyaip pue fuanbayy (0F L'y) UIPIIYD ST ‘dJeWdy §pT)
[eaw Ajwey aseanu| Jduulp Aldwig vsn (89F8'67) SUNPY  UIPIYD (YN) SHNPY  [BL} [BLIOIDRY PISIWOPURY  ZZ0Z  (TTOT “[e 19 J9AIBY) 1OAIDY
abpajmou (Amd) (8661
uonunu panoidw| poo4 yum spuati{ wopbury panun L0F¥S dlewsaq 6¢ Apnis spoylaw paxiy 8661 “le 13 Apauuady|) Apauuay
(dwoyd44a4w)
SINOIARYSQ ISIIDXD swoy 1e snojnge4
pue Aie1aip anoidwi of pue 14 si1 Apog AW eiskejey UN F TLT dlewsd gl |eu) [eluswiLRdXe-I1sen)  £10Z (£10T “[e 19 wissey]) wissey|
(3191dwo) sanin)
pue siaydiepm uonen[ead (6102
$s0] JyBIIM  1YBIIM) NYIWOMISIM vsn 6LFTEY SolewaS 95 SSOUSAIRYD 150 610C “|e 19 uosuyor) uosuyor
(zeor
juswanoidwiy alh1say) Kpnis “le 13 ulIS3[d)-WIyYdeor)
Uieay [eluaw pue [edisyd Buinil azeyd |iny vsn 86F0S alewad 66 Angisesy ‘“Apnmis 1011 7Z0Z unsafE)-wiydeor
ss0| (@>ueUIUIRW
wb1am snoinaid Butureutepy  yb1aM) NYIWOMISIM vsn 8'CL+09 dlewsy 70¢ uonuaIRlul dn MOJIo4  $00T  ($OOT “[e 39 sqoder) sqoder
(¥SD) a1nyndouby
sa|jqeiaban jo ayeiul pauoddng Kpnis
pue 0} ss32de 3sealul o] Aunwwod vsn N F 65 Slew | djewd €7 uonuaadul 3sod-ald  810T (8L0Z “|e 19 lwnz|) |wnz|
(dTHVY)
sinolaeyaq buiddoys pue swuweiboid
9S1249%3 191p Ul sabueyd sa[A159417 UOIJUBAI}UI (5102
9|qeuleisns ajowoid o] Ayyesy 9ddy pay eljesisny ELF LYY dlew €€ djewd L 1s9)-1s0d 1s91-31d  S10T “|e 13 UleSSOH) UIRSSOH
uonedpiyed (@S F ueaw)
UOIUBAISIUI JO WY SWEeU UOJIUIAIDIU| Jo A1uno) (s1eak) aby PEIN ubisap Apnis 1e9A (J21) Joyane 15114

‘panunuo) ‘| 3|qe



PSYCHOLOGY & HEALTH 13

(panupuo))

(218 @dUBIBJWNDID
1siem ‘|Ng) uonisodwod

(dwoy
®449AIN) snojnqe4

(8L0T “|e 19

Apoq anoidwi of pue u4 Apog AW eisejey 80LF LSy dlews 691 [euy [eyuswiiadxa 1send 8107 ez pYow) ez pyow
abueyd unoineysq yijeay
ybnoiyy sswodno yijeay swuweiboid
paiejas Heay panosdw) yjjeaH 1eaH vsn SFV Iy UN pue Ayjiqerdany 910z (9L0Z “|e 19 SUUB) SUUIW
Juswabeuew (dVM) dwweiboid (6102
ybram/sso| ybiam uondy ybIam AN INFUN dlew 09 sjewad L9l [el] [01Ju0d pasiwopuey 610 “|e 19 SIqQOYdIIN) S1qYOoYdIN
Apnis (0zot
sso| ybiam S3U0IS JO awen  HiM ‘puepods 0'SLF99% 9leN SOl dn mojjoj dAneNEND  0ZOT “[e 39 PRUOQDIN) PlRUOQIW
Apnis (€10
A1INd3s pooy asealdul of 9de|dysal4 vsn I'ELFTTS dlew {i djewa{ 69 dnoib [9jjesed pasiwopuey €107 “|e 19 UIMB °S ")) Ullep
elul 3|qe1aban
pue }iniy asealdul pue yoieasas Kioyedpipied (z10T
Ayndas pooy anosdwi of 9de|dysal4 vsn ZLF8LS dlew /¢ djewa 89 paseq-Auunwwo)  710Z “le 39 uidepy y) uew
dwwesboid
X0q pooj poob
e pue ‘suayduy ‘susapieb
Anunwwod ul uonedpiyeyd UN epeue) UN F LS UN SM3IAIDIUL dANRMEND €107  (8L0T ‘essdooT) ensdooq
(9ew
(T1F6'9) 0€ ‘9Slewsy ) Kpnis Ayjiqeidasoe
(Yr-4Ny) Jowung uaJpIy> Jabunoj ualp|iyd Jabunop pue Ayjiqisesy
SSaUlI4 U SpIy pue (€TF9LL) ‘(dlew S ‘ajeway ‘Apnas 1o)1d dnewbeld (czoz “le 1
$SO| JYBIOM  (4NM) Ssaulld u spiy vsn ualpjiys 49pio 99) UaIp|1y> 13p|0 [e3udwiadxa-1senD 7207 ebul-uoydr) ebuj-uoid
uondwnsuod
9|qe1aban pue Ny aseadu| (AA) uep a1bbap vsn N dlew G dj_Wd) 69 |euy |oiu0d pasiwopuey 8107  (8L0OT “|e 19 2u037) JU0aT
($+1m4N
SIAIIUIDU|
YHM 1USWIRI|
sso7 ybom S|eu} pasiwopuel ¢
sso| JYBI9p\  [eAnOIARYDY 1DUIRIU| vsn 6VLF6 LY dlewad 19 o sisAjeue eiep Aiepuodas 8107 (8107 “Je 1@ Aoyea) Asyea
pooy snonunu
pue 3jgepioye 0} ssadde (396bpnq e uo |]PM
paywi| aney Aew oym Hune3 :ybnoy)
8- Jo sabe ay) uaamiaq 10} poo4 5133115
uaJp|iyd jo syuaied WesaS Woly (s19n163102) (zzot
a1eonpa pue poddns of paidepy) p3-d¥NS vsn SLLFL6E 3lews4 Gz Apms Aupaiseay  zzor “le 33 uoymeq) uomeT]
uoninu anoidwy pue (LM) (zeoz
Ayuanoe [edisAyd aseanul o) 4ayaboy |19 bulan vsn VY FLE VN Apnis 10]ld  Z0T “e 13 3yd04e7) dydose]
uonedpiyed (@S F ueaw)
UOIIUSAIBIUL JO WY WU UOIIUSAIRIU| Jo A13uno) (s1eak) aby X3S ubisap Apnis JLEY (494) Joyine 3s114

‘panunuo) ‘| 3|qe



(panunuo))

(1ea160ojo1sAyd
pue 131p ‘AuAnde)

—
<<
—
1]
=z
w
T
o
i
[
%2
<

(800t

yyeay ajk1say| panosdu) W Ajiweq N N UN Uol1eN|BAD UOIIUIAIDIU| 8007  “|e 19 Aoyquaad) Aoyqiaad
Aunnde (314159417 YIHH)
|ed1skyd snoiobin 0} jeu] 3A1say
9leIdpow paseanul pue jueA3jay Ajjed1uyl3 (LL0Z “|e 1@
9yejul 1) Aeidlp pasnpay pue AyyesH mesy vsn 86FELS dlewaq 9¢| |el} |0J3UOD pasiwopuURY |07 BUIPIN-RIIR]) BUIPIIN-BlIRYd
sad11deud burjood
Ay3jeay jo ssauaseme
95e3IDUI PUR INOIARYD( Apnis poylaw (610T
K1eya1p anosdwi of UN s}ewuaq CILFESH dlewa 051 paxiw ‘Apnis Aufiqisead  61L0C “l|e 19 uds3||ed) UIS3||ed
bunes
Ay1jeay pue 3duU3pYUuod
Bunjood ‘abpajmouy
Jeuoniinu aseanu]  (1M3) d417 4oy [ami1e3  HN ‘puejbug 4N dN UOIBN[RAD SPOYIBW P3XIN - £10Z (£10T “AS|wedd 7B 110) MO
uaJp|Iy> pue
siaylow jo juawdojaArsp S1DY 7 woliy eyep
pue yieay |ejusw (1) Buisn Apnis 1i0yod (810
‘yyeay ayy yoddns o] Kqeg ayy buipuipy vsn 8TFo6L dewaS 76 |euipnybuo| aandadsold  810T “le 319 AempiQ) KempiQ
(8661 “le 19
syiqey bunes anoidw| UN epeue) UN dlew /67 dJewd /7€ |el} |0J3U0d pasiwopuey 8661 uljlybnoi,0) unybnoi,o
uaJp|Iyd (9w G| ‘Slewsy
pue Iayiej ul uonuaAdid sa|qepnjes SouIN (€'TF8'8) Uaipjiy>  9L) ualpjiyd (3ew [el} P3[|o13u0d-3sijem (0zoT
Ausaqo/sso| 1yBram s9|qepnies sedeg vsn (9°£F89€) sUNPY 61 ‘9]ewsy ) synpy pasiwopuey  0Z0Z  “|e 19 JOuuo),0) Jouuod,0
uondwnsuod 3|qeaban |eu}
pue 1inij pasealdu] yijeaH 01 skemuyieq vsn CTILF¥6E 9BW 6€ 9eWD) 89  |0JJUOD pasiwopuel JAISN)  800Z (800T “[e 19 UIJ|ON) USJ|ON
uondwnsuod dlew
a|qe1aban pue uny aseaiu N vsn L'ELF8Y 98/ 9lewaS 8erl [el] [o1juod pasiwopuey /00T (00T “[e 19 94ZUN) 2N
pooypiiys
buunp siaylow Aq
papinoad sjeaw jo Ayjenb (je1>ads sawiyes|y (1102
Jeuoninu aroidwi of  Uno Bujep) SWOW vsn 89F /LT alews 161 Apnas jeuipniibuo]  LLOZ “[e 39 UOS|OYDIN) UOS|OYdIN
yelul 3|qeiaban
pue 1nJy se ysns (€10t
sinoiAeYaq Yyeay paie|dl “|e 39 J9puUBMYISUININ)
uonINu Ul Jusawanoidu) UN vsn UN F 90T dlew 7| djewsaq L1 |ely pasiwopuey  €10C 1apuemydsuanan
yejul Aielalp anosdwi o) UN  SpuelayIaN N dlew 7§ djewdq L1 |el} |0J3U0D pasiwopuRY  0Z0T (0Z0T “Je 19 1913N) J919N
1afoig sadndeld (£10
9)ejul 3|qeIsban asealdul o) 3sI219X3 pue 11q ueder 6'CLFESE dlew 9L dewd} /S| |el} |0J3UOD pasiwopueY /107 “|e 19 einweyeN) einweeN
uonedpiyed (@S F ueaw)
UOIIUSAIBIUL JO WY WU UOIIUSAIRIU| Jo A13uno) (s1eak) aby X3S ubisap Apnis JLEY (494) Joyine 3s114

‘panunuo) ‘| 3|qe



PSYCHOLOGY & HEALTH 15

(panupuo))

dlew
Juswabeuew 1ybram SSO1 934Uty AN 8ELFI8Y L9G djews 89¢€| siskjeue aAidadsondy  £10T  (£L0OT “[e 12 3931S) 3|93S
Auanoe
K1ejuapas pasnpal
pue sinolaeyaq buijes (43dns) 61y (UN F 6) uaipjiyd (810t
panoiduit ‘sso| ybiam 1e3 pue dn adeys vsn (YN ¥ €€) sunpy VN Apnis 10]ld  8LOZ “|e 19 BARISEALIS) BAB]SEALS
(03-HDLVD)
pooypiiys
UOIUDIDI ISIDIAXD pue Ajde3 yyesH
bunes Ayyeay snosdwi pI1yD 01 yoeouddy (610T
's9103s |G dnoidw) pa3leulpioo) vsn 69FCLE dlew /€ djewd4 G€9 lel1 [euawadxa-1seND 6107 “l|e 19 ewJeys) ewleys
(€102
“|e 39 3abpoH-jonwes)
$s0| 1yBrom I 3SIM-3ybIaM vsn L'0F80S dlewsa4 9zl Jeus [edjuip dnewbeld €107 abpoH-janwies
Wbram Apoq (39NVHD)
pue ainssaid poo|q se Aunb3 431031 (0z0T
Yons si01de} ysu Iseasip 10} BuppIOMIaN “|e 39 3abpoH-jonwes)
1e[NJSeAOIPIRD 3dNPaY  dduel|ly MesH eujjole) vsn SOLF619 dlew 6| dewa 98 0202 9bpoH-|anwes
Aundas pooy aseanu P3-dV¥NS vsn SLLFSTE Slew 9z s|ews4 79t [el) [043U0D pasiwopuey 910 (9107 “|e 19 BIDAIY) BISALY
(susaned Ausago
Buojay bunyby
sinoineyaq bunes ‘ssaiboad ul
Ayyeay |esousb anoxdwy  Buiall 314) dOT4-dIT4 vsn N F /¥ Slew ¢ sjewsq ¢\ Apnis 1s0d-aid 9107 (9107 “[e 39 uany) udnly
IApE [eUOHLINU (8102
pue Buyood Buipirold 192NN dduely YOFSTY dlewa g Apnis aAneUEeND 8107 “le 19 J21ubYy) Ja1ubay
(Lzoz “|e 18
wawabeuew Ausaqo/aybiam Wbramsand vsn 9TLF09Y Slew / sjewsq ¢t Loz JuIND) luelnuing
Bunyew
uoisiap Ayijeay anoidu| P3-dV¥NS vsn YyLFELY dlewsd 06 [el} |ou0d pasiwopuey  £70C (€20 “|e 19 uID) UID
SeAIDY Jeu
$s0| yb1spm SeweA/SWoN 4 vsn UN dlews /1 |0J1U0d pasiwopuel 1SN) 6107 (6107 “|e 19 4amod) Jamod
(6'ELF 1 0P) (Glew vy ‘sewdy
uonesedasd $0L) uonesedaid
(ELFESY) (Slew £z ‘sjewdy
yelul 3|qeiaban uone|dwaluod £7) uone|dwaiuod (5002
pue yiniy buiseanul WELFLLY) (3w € ‘Slewsy |eu} |0J3u0d “le 13 selod-supjiad)
01 SJ314Jeq SWODIIA0 O] UN )N ‘puelbug uone|dwaiuod-ald  G¢) uoneidwaluod-ald pasiwopues dnoib |9jeied  S00T Se1104-SuIad
saseydind pooy jo (£102
Ayjenb |euonuinu anoidw| s3s4n0213dQ dduely L'LF¥8y dlew 9| dews} 08 |el1 uoneneAy  /10Z  “|e 19 uoubuad) uoubuad
uonedpiyed (@S F ueaw)
UOIJUBAISIUL JO WIY SWEeU UOIIUIAIIU| Jo A13uno) (s1eak) aby PEIS ubisap Apnis 1e9A (J21) Joyane 15114

‘panunuo) ‘| 3|qe



—
<<
—
1]
=z
w
T
o
i
[
%2
<

S|9Ad|
Auanoe [edisyd aseasnul
pue uondwnsuod

(9]ew gz ‘alewsy
618) 2insodxa ybiy
(9]ew G66 ‘Dleway

(L'YLF98Y)
ainsodxa
ubly (L'vL F6'9%)

Kpnis
|eyuswadxa I1senb

9|qe1aban pue ynyy aseanu|  jeuan) Is! pnjes np vsn 2Insodxa mo7 $%9€) ainsodxa mo ‘lely 1s93-150d 1591-31d  7ZOT (ZZ0T “I2 13 Y3A) YA
(1v3H) (31eW | ‘djewsdy
Aepoy Auandy (LF€0p) sUnpe  €7) synpe (3jew
IWg p3>npay pue bune3 AyiesH vsn (E€LF6°0L) UIP(IYD  GL ‘SeWS) 6) UIP|IYD e} [013u0d pasiwopuey €107 (€10 “[e 32 WYBUM) yBLm
spoylaw uopnesedaid
poo} pue 3duUIPYUod uonen|eAs swuweiboid (£00T
Buyood aseanul o] swweibold [[SM00D)  HN ‘pPuepRodS TOLFETCE Sajew €| Sajewa4 00l spoylaw paxiy  £00T “le 19 UIpaLA) USPALM
(d¥NS)
swwelbold uondy |euy Jaisnpd (£661
aejul ey A1esaip bupnpay uonInN plojuels vsn UN F €€°T¢€ Slew g¢ sjews4 /0¢ pajjonuod pasiwopuey /66l  “[e 33 AGIPUIM) Agapiuim
(SYvY1S)
9OUIJWINDII ISIeM $S9IdNS |edy 0}
pue 1ybramApoq adnpas o] uondy Bunel sIBisIS vsn TLF98¢ 9lew?4 08 |euy pasiwopuey  LLOZ (LLOZ “[e 39 XOJ|IM) XOD[IM
si01ed1pul
yjeay pue Inoireyaq
f1e3a1p ur sabuey) Buisty ssaujiam vsn UN dlew €7 djewd4 €11 Apnis 10lld  1Z0Z  (LTOT “Ie 33 SSIIM) SSISM
s|elalew
0} 2Insodxa Jo ||edal (DHE) spi WLFLLL) (31ew 06 ‘slewdy
pue saijAIde uonuaraid 10} sanluNWwWo) uaJp|Iyd 601) UIp|Iyd (3jew (810T
Ausaqo ur uonediiyied AyyjesH asow,g vsn (L'6F¥'67) SUNPY L1 ‘S|ewsy g8L) synpy [el] |o1juod pasiwopuey  8LOZ “|e 19 apniL ‘g "D "Y) ApniL
buiseyound pue (MDHQ) spiy
uondwnsuod 3|qeaban 104 SaRIUNWIWOD) (8102
pue 1inJ} paseaidu] YijesH aI0. 9 vsn UN dlew LgL dews) 67l |el} JoJuod pasiwopuey  810C “le 19 apniL ) "y) apniL
(S'0F96) (Slew 0 ‘s[eway
sinoineyaq Kieyaip sn|d Arewd uaJp|Iyd 9%) synpe (sjew (810T
pue 3s119xa panosdu| me AyijesH vsn (UNFYN) SHNPY  +E ‘SJewsdy 71) uaIpiyd [e1} UORUIAIRIU|  8LOT  “[e 33 oiyddidi) oryddiduL
Koedyje-jjas pue
SINOIARYI(Q 3SIDISXD pue (310w 08 ‘djewsay |el1 pasiwopuel
191p ‘smiels ybiam 1jnpe wey buois (6'0F0Y) uIp|Iyd> /) ualp|Iyd (3jew ‘yaseasal K1oieddnaed (9102
pue pjiy> ur spuswanoiduwj ‘ua1p|iy> Ayiesy vsn (S8FETE) NPy G ‘dlewdy GyL) Synpy paseq-Anunwwo) 9107 “|e 33 ojAewo]) ojfewo]
swoldwAs
aAIssaidap dnpay (Adr) noj Jo4 1snr vsn 9F€9C 3lewsay €0¢ [el) [011U0D pasiwopuey  ZLOZ (CLOTZ “[e 19 ueyInS) uexyins
J1a1yyeay 1ea o3 Aedyys
J|9s pasealdul pue
uondwnsuod ajqeaban (00T
pue nJy paseasdu| UN pue|bug PYLFS Y dleW pi WIS $9 |el} |0J3UOD pasiwopuRY  £00T “le 39 203da1s) a01dalsg
uonedpiyed (@S F ueaw)
UOIIUSAIBIUL JO WY SWeU UOIIUIAIU| Jo A13uno) (s1e3A) aby X35 ubisap Apnis JLEETS (494) Joyine 3s114

‘panunuo) ‘| 3|qe



PSYCHOLOGY & HEALTH 17

Optimal uptake
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Frequency

——————
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Figure 2. Distribution of uptake rate (%) of included records.

Optimal retention
20 threshold

15+

10+

Frequency

0 25 50 75 100

Retention Rate (%)

Figure 3. Distribution of retention rate (%) of included records.

Characteristics of optimal and suboptimal interventions

Tables 2-5 provide a summary of intervention characteristics within each classified
group of interventions (high uptake, high retention, low uptake, low retention).

Venn diagram showcasing shared and differing characteristics of included
interventions

An illustration of the shared and differing characteristics and delivery modes of the
included interventions included is shown in Figure 4. This figure shows a Venn dia-
gram summarising components from the BCIO and BCT taxonomy. Components high-
lighted in green appeared in over 75% of interventions. For instance, the BCT 4.1



4} € 14 X Aoam 9L Il 9SIM-3YBI1aM €10 9bpoH-janwes
6 ¥ S X AP12am 8 (dvm) dwweiboid uondy ybiam 610 3lqqoyd
41 3 9 Ayauow 149 (19y-d79H) dwweiboig ajkisay Aysjeay ayy SL0T edI1Z0Y|
2 4 € X Aproam 4 P3-dVNS [44\14 up
€ 4 4 X Apt2am 4 P3-dvNS 910C eIaAY
6 12 12 X APeam oL siaddng ajdwis Teoe supidoH
s31dUINbaLy JUIIIY! (a1dvy) se1eqelg
6 l [« yum syusuodwod jualdylg 14 Ul S3SeaIdU| JUdARId 0] IO Buiydeay 510 uuewsxdy
4 3 4 X 4N ¥00T 201da15
6 14 4 X AP12am 8 N 610 eloN
6 14 S Alyauow 143 uN £00T MZUN
6 4 L Alyauop 174 (dwoy@44gA) snojngeq pue 314 Apog AW 810z ez
L 4 L Alyauow 44 (dwoyd@44gA) snojngeq pue 14 Apog AW 8107 yequy
sapuanbaly JuaIYIP ($+IMd1) sAUdU| Yum
/ l € X yum spusuodwod juaiayiq 4! JUdW)eaI] SSOT IYDBISM |eINOIARYDG JDUIdI| 8107 Aayea
(323foad
8 14 4 Apuanbayu 14 NYWOM3ISIM ©) Ajiweq ays Jo syiesH 0L0Z 1yseAey
Ll 4 14 X Apuanbayu LL sal|iweq AyyjeaH ‘spood AyijesH 9102 buimog
L S 4 X Ajre@ 43 S9UOIS JO dwen 0z0C pPleuo@W
vl S 4 X Ajre@ 143 S2UOIS JO dwen 020T pismoiquog
8 ¥ L X AP12am 8 31A1sa417 BuiAr aieid N4 [4d\)4 unsaja)-wiydeor
0 4 3 X Aeam-1g 143 ave|dysaly £10T unep
9 4 € X Apppam-1g 43 ade|dysail4 710t untep
6 14 4 i 14 Ajnweq 800C Aoyqiaad
6 14 14 X 143 wafoid NYWOMISIM padueyul 800C Buipashayl
oL € € Apream 9 SWOW-3 £10C alow|in
sapuanbaly uaIayIp
/ € € X yam syusuodwod jualaylq 9L 119M 3AI1] ‘||9Mm 1e3 00T Iapue|sny
4! 4 € X Apream €C (¥$D) anynouby panioddng Ayunwwo) 810z wnz|
6 4 4 X 44 swuwesboid (uoruanidul 13ad) Aeqg e g 6661 19)|ng
3 uoIIUdAIRIUI pasinn sbumas pajuswa|dwi (pauynuspl Kouanbai4/buiwi) uollUdAIRIUI dWeu UoIludAIRLU| Jea) (431) Joyine 1s1i4
< ul payluap! uawinIdal K1an19p jo SAIIURDU| Jo uoneing
m sanbiuyday Jo JaquinN Sopow Jo JaquinN
z abueyd
w
W Inolneysq
_._ﬂ._ JO JaquinN
< ‘9yeidn ybiy yum SUOIIUSAISIUI PIPN[DUI JO SIIISLIDIDRIRYD UOIIUSAISIUL JO Alewwng °Z 3|qe]




PSYCHOLOGY & HEALTH 19

‘instruction on how to perform the behaviour’ and weekly intervention sessions were
common across all subcategories. However, BCT 5.1 ‘information about health conse-
quences’ was most frequent in interventions with high uptake and retention but also
appeared in over half of lower interventions. This helped inform the following narrative
syntheses.

Intervention setting

The environments in which participants were recruited were coded using the BCIO
ontology for intervention settings (Marques et al., 2023; Norris et al., 2020). Identified
settings included healthcare, research and various community facilities. In all four
subcategories (high and low uptake and retention), community settings - such as
local community centres and community hubs - were used in 50% or more of inter-
ventions, suggesting they are the preferred setting in this context. Healthcare settings
were used in fewer than 50% of interventions. No specific settings were uniquely or
predominantly linked to interventions with high uptake or retention. Interventions
with higher retention employed a similar number of settings (M=1.5) compared to
those with lower retention (M=1.7). However, interventions with higher uptake rates
used, on average, more settings (M=2.7) than those with lower uptake (M=1.5).

Frequency and timing of intervention sessions

Across all four subcategories (high/low uptake and retention), over 75% of interven-
tions implemented weekly sessions. The average intervention duration ranged from
24 to 33 wk. Interventions with higher rates of uptake and retention were, on average,
shorter (28 wk in the high uptake group; 24 wk in the high retention group) than
those with lower rates of uptake (30 wk) and retention (33 wk).

Mode of intervention delivery

Interventions were delivered through a range of modes across all subcategories, but
more than 50% of interventions used in-person, face-to-face delivery (BCIO:011003).
Group-based intervention delivery (BCIO:011057) was used in over 50% of the studies
with higher retention but in fewer than 50% of the interventions with lower uptake
and retention. Less frequently used modes of delivery included at-a-distance
(BCIO:011004, interventions not delivered face-to-face), audio calls (BCIO:011022,
interventions primarily delivered via phone call), printed publications (BCIO:011008,
interventions delivered using printed materials such as posters, diaries etc.),
individual-based (BCIO:011055, interventions where users are independent and do
not take part in a group setting) and ‘pull’ interventions (BCIO:011063, where users
are encouraged to seek their own information as opposed to being given information).
None of the less frequently used modes of delivery were positively associated with
uptake or retention, but many were included only in a single or small number of
interventions.
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Quartile System for
\X\Qh Rate of UPta/(e Frequency of
Characteristics

BCT6.1 BCT12 BCT9.1 75% - 100%
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50% - 74%

D *calculated mean for

duration of
intervention across
included records

o W Rate of Rete’"ioh

Mode of Delivery
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3.1 Social support (unspecified) Healthcare Facility HF
B2} Social support (practical) Research Facility RF
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[i28 Adding objects to the environment Incentivisation
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Figure 4. Venn diagram showcasing shared and differing characteristics of included interventions
techniques and mode(s) of delivery.
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Behaviour change content of interventions

Interventions were coded for behaviour change techniques using the BCT Taxonomy
(Michie et al.,, 2013). Giving instructions on how to perform the behaviour (BCT 4.1) was
identified in over 75% of the interventions across all four subcategories. Other fre-
quently identified BCTs, appearing in 50-75% of interventions regardless of group,
included unspecified social support (BCT 3.1), goal setting for behaviours (BCT 1.1) and
problem-solving (BCT 1.2).

Providing information about health consequences (of engaging with the target
behaviour) (BCT 5.1) appeared in over 75% of the interventions with high uptake and
high retention, indicating this may be a useful component for encouraging and
maintaining participation. Similarly, around 50% of interventions with higher uptake
and retention utilised behaviour substitution (BCT 8.2) a technique where participants
are encouraged to replace an unhealthy behaviour with a healthier substitute. Vote
counting tables illustrating the BCTs identified in interventions with higher uptake
and retention are shown in Tables 6 and 7.

Reported barriers and facilitators to uptake and retention

The thematic analysis of barriers and facilitators to uptake and retention, as described
by the study authors, identified three themes. This analysis is based on all 114 records.

Theme 1: logistical and financial challenges

Logistical issues such as lack of reliable transportation, scheduling conflicts, and
financial constraints were frequently described as hindering participants from actively
participating in and engaging with interventions. Regardless of their motivation to
attend, participants were often restricted by the timing or location of the interven-
tions. Factors like having a low income, job changes and competing life stressors
were also described as contributing to a challenging environment for intervention
engagement. Participants generally were restricted by the ‘lifestyle burden’ of living
with low SES, for example, experiencing stress associated with food insecurity or
having to work multiple jobs or extended hours. These stressors were exacerbated
by additional challenges, such as finding affordable childcare during intervention
sessions and the cost of travelling to interventions, such as the cost of a bus ticket.

Several types of practical support were identified as facilitating engagement. These
included interventions that provide financial support to offset costs, provide logistical
support to attend, and enhance accessibility by ensuring sessions are held in a loca-
tion accessible by public transport. Interventions were more likely to retain participants
when they actively addressed these barriers, providing practical support that made
participation easier and more accessible.

Theme 2: motivating individuals and communities;
social support and goal setting

Challenges such as lack of personal motivation, family resistance to dietary changes,
and social norms were described as negatively impacting participants’ willingness to



PSYCHOLOGY & HEALTH 29

X X X X X X X X X X X X €L0z  3bpoH-janwies

X X X X X X X X X 6L0T 319904

X X X X X X X X X X X X SL0Z ©31Z0Y|

X X X X 770t urp

X X X 9107 eIBALY

X X X X X X X X X Te0t supydoy

X X X X X X X X X S10T uuewXdY

X X X X 00T 201da1g

X X X X X X X X X 6l0 eION

X X X X X X X X X £00T MNZUN

X X XXX X X X X 810z ez

X X X X X X X 8.0 Yequiy

X X X X X X X 8107 Aayea

X X X X X X X X 0L0C 1ysefey

X X X X X X X X X X X 910T Buiimog

X X X X X X XX X X X 020T pleuo@w

X X X X X X X X X X X X X X 020C pismoiquiog

X X X X X X X X TTOT unssj@d-wiydeor

€10C unJep

X X X X X X 414 unJep

X X X X X X X X X 800C foyquazg

X X X X X X X X X 800¢ Buiiaskay

X X X X X X X X X X 10T alow|in

X X X X XXX 700T lapuejsny

X X X X X X X X X X X X 8L0Z wnz|

X X X X X X X X X 6661 13|Ing

aqaqnu88888888888888888888888uauauauauauauauauauauawm_mw> loyine 1sii4
N NN O NN N NN NN NN 00NN N0 N0 N0 4
- _l _l _l _l _l _l _l _l _I. _I_ _I_ _l _I. _I_ _l _I. _I_ _l _I. _I_ _l _I. _I_ _l _I. _I_ _I_ _I_ _I_ _I_ _I_ _I_ _I_ _I_ _I_ _I_ _I.
= 2 o a0 a2 VPPN UTUVUAE DD WW WNNNNNNS 2 o

ﬂﬁﬂﬂﬂﬂﬂ%wwm,I../_Z,I..I..Z.I..99,I...VZ.I.C..Z.l./.r:uvrc?.lr:uvrc?

sanbluyday abueyd Inoireysg

sonsuadeIeyd Apnis

'9yexdn ybiy yyum SUOIUSAIDIUL Ul pash s,1)g 3yl JO

9]ge1 bununod 310A ‘9 3jqel



30 A.STEPHEN ET AL.

X X X X X X X X XX X X X X X X X X X X 110¢ X0J[IM

X X X X X X X X (4414 JoNIS)

X X X X X X X X X [44\14 supjdoy

X £00T unje3

X X X X X X X X 600C sue

X X X X X ¥00¢C sqodef

X X X [44\14 YA

X X X X X X 1661 Agapjuim

X X X X [4dir4 uomer]

X X X X X X X X XX X X X X X X X X X X 1l0¢ X0J[IM

X X X X X X X X [44\14 19AI9)

X X X X X X X X X ceoe supjdoy

X £00¢C ubjeg

X X X X X X X X X X X SLoc ulessoH

X X X X 2oz UueWSYd>0H

X X X X X X X X X X XX X X X X X X X X X X X 800¢ Us||ON

X X X X X X X X X X X X X 910¢ o)

X X X X 00T s01da1s

X X X 020T 1213\

X X X €102 es1sdoon

X X X X (414 ueyig

X X X X X X X 8l0¢ Jequy

X X X X X S10¢ ugjun-yeluoy

X X X X X X X 810¢C Asyesq

X X X X X X X X X X X X X X X X X X X X X X X 610¢ lwedsng

X X X X X X X X GLOZ UOSIY|IM-UOSe)

X X X X X €107 Wbum

X X X X X X [4K14 uipep

X X X X X X X X X 800C foyquasg

X X X X X X X X X 800¢C Buylizshay

odwe)

X X X X X 610¢C 9@ epeiys3

X X X X X X X X X X /10T alow(in

X X X X XX X 00¢ Jspuejsny

X X X X X X X 120z lueluInD

X X X X X X 610¢C ewueys

X XX X X X XX X 6661 131Ing

JTes) Joyine 1sIJ
WO W DD EEDDDEIDREDTDDD 5w w WD DD DWW HD DD W H IO DWEHDEODWEHI DD DD @
_m _D _D_ _D _D _D_ _D _D _D_ _D _D _D_ _D _D ! _D _D _D_ _D _D _D_ _D _D_ _D_ _D _D_ _D_ _D _D_ _D_ _D _D_ _D_ _D _D_ _D_ _D _D_ _D_ _D _D_ _D_ _D _D_ _D_ _D _D_ _D_ _D _D_ _D_ ,D
PN N R PRI NP PRS0 S0000P©PVV™MMMEONNONUIUIEDRWWWNNNNNND = = 5o = o
mcrc.l,wc“vTh.l..c._“Vm.c.-c.I,mc?,moogVmc.l,CcZI_/_57._lSI_I,9£I,ZI_€ZI_/_S.V€ZI_8/_95.V£ZI.

sanbiuydal abueyd inoireyag sonsuaeleyd Apnis

"UOIIUSIDS MO| YUM SUOIIUDAIIUI Ul Pasn s,1Dg Syl JO 3|gel bununod a10p °/ 3|qe]



PSYCHOLOGY & HEALTH 31

engage in healthy eating interventions. Participants in included studies reported, for
example, that their families were resistant to change, and this consequently limited
their motivation to participate. Tailoring interventions to participants’ specific needs,
preferences, and cultural backgrounds - such as including bilingual content, culturally
adapted programs, and personalised approaches - was described as a key facilitator
of engagement. Additionally, motivational messaging, goal-setting practices, and
positive reinforcement from setting and achieving health goals were all identified as
helpful strategies. Social factors, including social connections, community engagement,
and peer support were described as facilitating engagement in healthy eating inter-
ventions. The role of group dynamics, shared knowledge, and supportive networks
was also emphasised, with participants being described as more likely to engage with
interventions when they had the support of others.

Theme 3: environmental and systemic obstacles

Factors like the ready availability of fast food in the surrounding environment, incon-
venient shop hours, and challenges relating to the fidelity of the intervention (i.e.
whether providers adhered to the protocols and design of the programme) contributed
to lower program uptake. In some cases, interventions offered discounts for markets
with unsuitable operating times for participants, limiting their uptake, whereas fast
food was described by some participants as more readily available and an eas-
ier option.

Case study of optimal interventions

Two interventions (Leahey et al., 2018; Peerbhoy et al., 2008) were identified as having
optimal uptake (100%+) and optimal retention (100%). Interventions recruiting above
their targets could obtain an uptake score above 100%. The features of these interven-
tions are fully summarised in Table 8. In terms of shared characteristics both interven-
tions were relatively short in duration (12 and 14 wk) compared to the other interventions
reviewed, which had an average duration of 24-33 wk. Both interventions used BCT
4.1 (instruction on how to perform the behaviour) and BCT 5.1 (information about health
consequences) reflecting the fact that they provided participants with the information
needed to perform a specific behaviour such as consuming more fruit and vegetables
or cooking healthier meals. They also both gave participants explicit information about
the possible health outcomes associated with maintaining their current health behaviour.
However, it is important to acknowledge that there is some overlap between the char-
acteristics of the most and least optimal interventions, as identified in Figure 4. For
example, the optimal interventions both include self-monitoring which is also a pre-
dominant characteristic of suboptimal interventions.

Standard quality assessment

The mean quality score (maximum score of 1) of all included records was 0.77, ranging
from 0.39 to 0.96. The median quality score was 0.79, indicating that the quality
scores are evenly distributed. Most studies (69%, 79/114) received a quality score
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above 0.75, indicating good quality (34) and few (3%, 4/114) received a quality score
below 0.5, indicating medium quality. Common factors which limited quality scores
were related to inadequate reporting of sampling strategy and data collection methods.

Discussion

Community interventions have the potential to improve dietary behaviours in low
SES groups (Everson-Hock et al.,, 2013; Hagger et al., 2020; Hagger & Weed, 2019;
Maugeri et al., 2021; Pirotta et al., 2019), but this depends on successfully attracting
and retaining participants. This review aimed to quantify uptake and retention rates
in community-based dietary interventions targeting low SES individuals and to identify
key intervention characteristics, barriers, and facilitators influencing these outcomes.
Our findings indicate that while uptake and retention in low SES groups are moderate,
they vary widely and are often suboptimal. Most interventions reported retention
rates below the 80% threshold typically required for study validity (Crombie et al.,
2018; Fewtrell et al., 2008; Schulz & Grimes, 2002). This aligns with previous research
showing that uptake and retention vary widely across diet and weight focused inter-
ventions (Gidlow et al., 2018) and that retention is often suboptimal in low SES
populations (Birch et al., 2022; Pirotta et al., 2019).

This review also highlights key differences between interventions with high and
low levels of uptake and retention. Interventions with higher retention rates were
generally shorter in duration, suggesting that less intensive interventions may be
more feasible and appealing for low SES participants. However, it is important to
recognise that while shorter programmes may be associated with better retention,
they may not provide sufficient exposure to intervention content to drive meaningful
behaviour change (Franks et al., 2012). This points to a potential trade-off, where
shorter interventions may keep participants engaged but could limit their long-term
effectiveness. As interventions can only be truly effective if they deliver adequate
levels of active content and are successful in attracting and retaining their target
population, it is likely that any intervention duration must be long enough to ensure
essential content is delivered but short enough to ensure participants do not drop
out. Our findings suggest that a 24-26 week intervention (based on the average
duration of the optimal interventions) may be the optimum duration for recruiting
and retaining participants, as well as achieving meaningful outcomes. However, this
would need to be evaluated in future research. The findings also indicate that inter-
ventions using multiple recruitment settings were more likely to report higher uptake.
This observation, however, is inconsistent with previous literature; Gidlow et al. (2018)
found no relationship between the number of recruitment methods used and uptake
rates in weight management interventions within the general public. It is possible,
however, that lower SES individuals benefit from greater exposure to multiple recruit-
ment pathways, such as word of mouth and seeing flyers in their local community
centres, as they may have fewer opportunities to encounter information about research
studies in their daily lives. Additionally, group-based interventions were more fre-
quently observed among those with better retention, suggesting that social support
may play a role in sustaining participation. Borek et al. (2018) found that group-based
dietary and physical activity interventions were associated with greater engagement



34 A.STEPHEN ET AL.

and clinically meaningful weight loss. While our review does not establish causal
relationships, these findings suggest that future interventions for low SES populations
may benefit from multiple recruitment sources, shorter programme durations (where
duration is sufficient to deliver adequate content), and a group-based approach to
enhance uptake and retention.

In terms of intervention content, both high and low uptake and retention inter-
ventions employed a similar number of behaviour change techniques (BCTs). However,
one technique—providing information about the health consequences of a target
behaviour (e.g. highlighting how consuming certain foods can lead to poor health
outcomes)—was notably more common in interventions with higher uptake and
retention. Implementation of this BCT is designed to change participants’ behaviour
by increasing knowledge and beliefs about the consequences of changing (or not
changing) behaviour to strengthen intentions (Ajzen, 1991) and/or increasing perceived
susceptibility or vulnerability to poor health outcomes (Carey et al., 2019; Johnston
et al., 2021; Rosenstock, 1974). Analysis of data from 122 healthy eating and physical
activity interventions revealed that interventions which combined information about
the links between behaviour and health with information about the consequences
of acting [or not], along with follow-up prompts, were the most effective in bringing
about change (Dusseldorp et al.,, 2014). It is possible that the effectiveness of such
interventions is enhanced because these BCTs help retain participants long enough
to ensure adequate exposure to active content. ‘Information about health conse-
guences’ is a BCT that has been found to be less frequently included in diet and
activity interventions aimed at weight management, but when included, appears
exclusively in interventions with higher rates of retention (Gidlow et al., 2018), sug-
gesting that it may aid continued participation. It has also been identified as a key
BCT for engaging and promoting behaviour change within interventions in broader
contexts such as diabetes care (Presseau et al., 2015) and chronic condition manage-
ment (Lin et al, 2022). This suggests that while providing information about health
consequences may be an effective strategy for engagement and retention, its impact
likely depends on how it is integrated within the intervention. The presence of
behaviour change techniques in all interventions such as self-monitoring, for example,
could hinge on the presence of complementary elements like goal setting, feedback,
or social support. When implemented with additional guidance and support these
techniques may enhance participant uptake and retention. Conversely, in the absence
of social support or in the presence of external challenges—such as competing life
priorities or socioeconomic barriers—their effectiveness may be limited. This highlights
the importance of not only selecting effective BCTs but also ensuring that interven-
tions are designed and delivered in ways that align with participants’ needs and
contexts.

Thematic analysis of potential barriers and facilitators of uptake and retention in
this review identified overlapping socioeconomic and logistical factors as key barriers
for low SES populations. Logistical barriers included travelling to interventions due
to financial constraints and coordinating childcare which in itself presents complex
challenges related to cost, sourcing reliable providers and scheduling. This aligns
closely with existing literature highlighting that pragmatic, logistical challenges relating
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to the cost of participation, such as childcare or transport negatively impact partic-
ipation (Ligthart et al., 2017). The thematic analysis also suggested that factors such
as social and practical support act as facilitators to uptake and retention by counter-
acting barriers identified. Overall, the barriers and facilitators identified appeared to
operate by influencing participants’ perceived ability or opportunity to participate
(e.g. where timing and location made it difficult to schedule attendance vs. flexible
scheduling was offered) or by influencing motivation to participate (e.g. through
family resistance to change vs social support and encouragement from others). These
findings align with the Capability Opportunity Motivation-Behaviour (COM-B) (Barker
et al, 2016) framework which proposes that in order to engage with a target action,
people need to want to do it (motivation), feel able to do it (capability) and have
feasible opportunities to do it (opportunity). In future research, the COM-B framework
could be used to further explore the relative importance of different aspects of capa-
bility, opportunity and motivation for uptake and retention in this population.

Strengths and limitations

The present study is the first to our knowledge to synthesise the existing evidence
on uptake and retention in community-based dietary interventions targeting low SES
individuals. With an escalating cost of living crisis disproportionately affecting the
food choices and dietary patterns of low SES individuals (Townsend, 2006; Vazquez
& Cubbin, 2020), it is increasingly important that interventions are optimised in ways
that make them more attractive to, and more feasible for this population to engage
with. The review used robust systematic review methodology (e.g. double, independent
screening), increasing confidence that the included studies represent a comprehensive
picture of the available evidence. Similarly, trained coders used established classifi-
cation taxonomies to extract and compare intervention characteristics across inter-
ventions. Several limitations can also be identified in the evidence used in this review
and the review process. Uptake and retention rates were not reported for all inter-
ventions identified by the initial search, so the results reported necessarily reflect a
subset of interventions in this area. The identified studies varied in their design, target
outcomes, and participants. As a result, it was not possible to quantitively synthesise
the study data using meta-analysis. While most studies were of high quality, 30% of
included records received a quality assessment score below 0.75 and 3% below 0.5
indicating that the quality of some of the included studies was poor. Any factors
which may have influenced uptake and retention, but which were not explicitly dis-
cussed by study authors or readily classified from intervention descriptions were not
identified or explored in this review. This reflects broader challenges in the reporting
of behavioural interventions (Hills, 2004), which, due to their complex nature, fre-
quently encounter difficulties in reporting all relevant details within the restricted
word limits of academic journals. Reporting guidelines such as TIDieR (Hoffmann et al.,
2014) have greatly improved descriptions of published interventions where they have
been used. However, they are currently underutilised across the evidence base, limiting
the quality of intervention reports and inevitably the quality of evidence syntheses
based on these reports.
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The records included in this review were predominantly conducted with female
participants and based in Western, high-income countries. There are too few records
with primarily male participants and/or based in non-Western countries to make any
meaningful comparisons. The limited representation of non-Western contexts is likely
due to two key factors. First, our inclusion criteria required studies to be conducted in
high-income countries, which excluded much of central Africa and parts of South
America. Second, most of the current research on food provision and intervention in
the context of low SES is being conducted in Western countries. This may, in part,
reflect cultural differences in eating practices and responses to socioeconomic inequal-
ities. For example, in some non-Western countries, such as China, collectivist values
prioritise food sharing and communal meals which may shape both responses to food
insecurity and approaches to food provision, potentially leading to fewer individual-focused
interventions of the kind typically reported in Western literature. These cultural and
systemic differences may help explain the lower prevalence of non-Western studies in
our search. Future research should explore how such factors influence intervention
design, delivery, uptake, and retention, particularly in non-Western settings.

It is also possible that factors which improve uptake or retention could reduce
intervention effectiveness. For example, while shorter interventions might be more
appealing to and feasible for participants, this might reduce effectiveness by limiting
the amount or depth of content that can be delivered. The present study did not assess
intervention effectiveness as the purpose of the review was to understand the ways
in which interventions are delivered, and to identify possible drivers of uptake and
retention. Before considering the effectiveness of a given intervention, it is important
to ensure the intended population are engaging with its content. Effectiveness, however,
should be explored in future research. Finally, this review only studied low-SES inter-
ventions and so did not draw comparisons between high and low SES interventions.

Conclusions

In conclusion, in community-based dietary interventions targeting low socioeconomic
populations, both average intervention uptake and retention were suboptimal. These
results highlight the need to improve participant engagement with dietary interventions
for low SES populations. We identify several features of interventions that appear to be
associated with higher levels of uptake and retention in this population: interventions
being group-based, of shorter duration and using multiple recruitment methods. Future
research should test the utility of these features more robustly and further explore the
unique challenges faced by low socio-economic populations so that interventions can
be tailored further to their specific needs and circumstances. Tailoring interventions to
specific needs, utilising optimised content and delivery modes, and addressing the bar-
riers identified in this review could enhance the effectiveness of future interventions.
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