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Abstract

Identify and categorise different models of community-based fruit and vegetable prescription programs, to determine variation in terms of methodology,
target population characteristics, and outcomes measured. Applying the scoping review methodology, ten electronic databases were utilised to identify com-
munity-based fruit and vegetable incentive programs. Results were evaluated by two independent reviewers, using Covidence software. All full-text reviews
were completed and documented using the PRISMA-ScR guidelines. Search results were stored and reviewed within the Covidence software. Thirty full-
text articles were utilised from the 40 206 identified in the search. Target populations were predominantly female, non-white, and low-income. Considerable
heterogeneity was found in both study design and quality. Fruit and vegetable vouchers were utilised in 63 % (# 19) of the studies. Prescriptions were
primarily provided by community health centres (47 %; # 14) or NGOs (30 %; # 9) and could be redeemed at farmers” markets (40 %; # 12) or grocery
stores (27 %; n 8). When measured, diet quality significantly improved in 94 % (# 16), health outcomes significantly improved in 83 % (» 10), and food
security status improved in 82 % (# 10) of studies. Providing financial incentives to offset the cost of fresh fruits and vegetables can increase consumption,
improve health outcomes, and improve food security status. The majority of studies showed significant improvements in at least one outcome, demon-
strating the effectiveness of community-based fruit and vegetable prescription programs. However, the diversity of measurement techniques and hetero-
geneity of design, dosage, and duration impeded meaningful comparisons. Further well-designed studies are warranted to compare the magnitude of effects
among different program methodologies.
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Introduction mortality by 11 % and consuming up to 250-300 g of fruit

®

It has been well documented that individuals residing in the
United States do not consume adequate amounts of fruits
and vegetables (F&Vs). = According to the Dietary
Guidelines for Americans (DGAs), adults should consume
approximately 1-5-2 cup-equivalents of fruits (approximately
120-160 g) and 2-3 cup-equivalents of vegetables (approxi-
mately 160-240 g) daily.”) Presently, 10 % of adults meet
the vegetable recommendation and 12:3 % of adults meet
the fruit recommendation.® Adequate intake of F&V may
reduce the risk of developing obesity, cardiovascular disease,
and diabetes.”) Schwingshackl ¢ al. found that consuming
up to 300 g of vegetables per day decreases the risk of

pet day decreases the risk of mortality by 10 %.

Many factors contribute to the inadequate intake of F&V
among Americans, however the most prominent bartier
cited is cost.” Tt has been shown that a 10 % decrease in
price of healthful foods increases consumption by approxi-
mately 12 %, and specifically increases consumption of F&V
by 14 %.7” Multiple programs have been created at the state
and municipal levels to increase consumption of F&Vs by
reducing costs.*'” The most widely used program focuses
on increasing F&V dollars for Supplemental Nutrition
Assistance Program (SNAP) recipients by doubling or match-

ing®”!"""1? or providing rebates"” on dollars spent on F&Vs.
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These programs often require participants to purchase F&Vs at
farmers’ markets.®”'"™'? The findings are encouraging as all
have shown an increase in F&V putchases and/ot consump-
tion among participants.®*~'? Similar results have been seen
in programs aimed at increasing consumption of F&Vs
among Supplemental Nutrition Program for Women, Infants,
and Children (WIC) participants."*'> Additionally, programs
have been developed to offer direct vouchers of varying

18 o1 rebates™”

amounts to participants. These programs
have resulted in an increase of F&V consumption across the
United States."*'” These data support that decreasing costs
may increase purchases and consumption of F&Vs.

The U.S. government has allocated $25 million to pilot add-
itional produce prescription programs which provide F&Vs as
well as education.®” At the present time, there are multiple
models, but no clear consensus on which produce prescription
programs are the most effective. This in part may be due to
the different settings in which programs are administered.
Engel and Ruder conducted a scoping review to identify
F&V incentive programs for SNAP participants, documenting
the different program structures.”"” Whereas Veldheer ¢ al
conducted a scoping review of the different types of program
healthcare organisations implement to improve F&V
access.” These reviews provide great insight into two import-
ant populations; however, there are still many other produce
prescription programs that are not classified into one of
these two groups. Therefore, the objective of this scoping
review is to identify and categorise the different models of
fruit and vegetable prescription programs offered in a
community-based setting, in order to understand how they
vary in terms of methodology, population characteristics,
and outcomes measured.

Methods

This study utilised the framework for scoping reviews pre-
sented by Arksey and O’Malley® along with the recom-
mended enhancements from Levac ez al.®? The five stages
of the framework include: (1) Identifying the research ques-
tion; (2) Identifying relevant studies; (3) Study selection; (4)
Charting the data; and (5) Collating, summarising, and report-
ing the results.*” The research objective was defined prior to
data collection; however, following Levac ef . @Y tecommen-
dations, the objective was slightly altered after the relevant
studies were identified (stage two), as the original objective
was deemed too broad.

Data collection

Data collection was completed between June 2021 and
September 2021. To ensure a robust review, the researchers
sought the assistance of the university research librarian. The
librarian assisted in developing search streams using text
terms and Medical Subject Heading (MeSH) terms. The text
terms included: fruit, vegetable, produce, veggie, presctiption,
health promotion/s, health campaign/s, wellness program/s,
incentive*, food vouchet/s, food assistance, food stamp/s,
school meal/s, school lunch/es, food pantry/ies, food

bank/s, and the MeSH terms included: fruit, vegetable,
crops, agricultural, health promotion, prescriptions, and food
assistance. The researchers used these terms in seven elec-
tronic databases including PubMed (Medline), Scopus,
Google Scholar, CINAHL, USDA website, and Cochrane
Database. Additionally, the Gray Literature Database,
OAlIster, ProQuest, and MedNar were used to ensure a com-
prehensive search. In order to capture all possible literature,
date parameters were not set for the search.

Due to the nature of a scoping review, the inclusion and
exclusion criteria were broad. To be included, the article
must describe a community-based program that incentivised
F&V consumption, must be written in the English language,
and the full-text article must be available. Community-based
programs were defined as any F&V prescription being distrib-
uted or redeemed within the community setting. During the
screening process, F&V prescription programs were defined
as an intervention delivering a repeated prescription for
F&V to address a diet-related health risk including food inse-
curity. There were four key elements that determined if a “pro-
gram’ qualified: there must be a prescription for F&V, must
requite redemption or receipt of F&Vs, there must be a
repeated dosage, and participants must have a diet-related
health risk including food insecurity. Exclusion criteria
included duplicate articles, non-intervention studies, and
F&V prescription programs administered exclusively by a
healthcare organisation as defined by Veldheer e al®?

All articles from the original search were imported into the
Covidence software, which is used to manage systematic
reviews.®” This software removes duplicate articles, maintains
accurate count of articles, and allows inclusion and exclusion
criteria to be used to categorise articles. Covidence allows
for multiple researchers to complete title and abstract screen-
ing and full-text review independently of each other by cate-
gorising articles as relevant or irrelevant. Additionally, any
discordant vote is categorised as a conflict. The initial step
of this review consisted of the title and abstract screening,
the second step included full-text review, and the final step
consisted of data extraction. The two independent researchers
met on a weekly basis to discuss all conflicts and reach a con-
sensus on the relevance of the disputed article(s), as well as
determine that all necessary data had been extracted.

Data analysis

There were eleven unique variables collected, most of which
were categorical. The variables included duration of interven-
tion (weeks), number of participants, model of F&V prescrip-
tion program (F&V vouchers, cashback rebates, F&V delivery
or collection, or combination), education provided during
intetvention (none offered, cooking skills/classes, with nutti-
tion professional, handouts, or combination), F&V prescrip-
tion provider (community health centre, school, federal/state
program, NGO or charity, or other), F&V produce provider
(food bank/pantry, farmers market, grocety store, or combin-
ation), targeted age group of intervention (children, adults, or
families), target population’s health status (overweight/obese,
diabetes, hypertension, multiple health conditions, or no health


https://doi.org/10.1017/jns.2023.81

https://doi.org/10.1017/jns.2023.81 Published online by Cambridge University Press

condition), recipient of government assistance (yes or no), diet
quality measured (yes or no), health outcomes measured (yes
or no), and food security status measured (yes or no).
Extracted data was compiled in a Microsoft Excel spreadsheet.
Duration of community-based F&V prescription program and
number of participants were reported as means (SD), and fre-
quency distribution was used for the remainder of the
variables.

Results

The search identified 27 302 unique records after the removal
of duplicates by Covidence software, see flow diagram in Fig. 1
detailing the study selection process for community-based
F&V prescription programs. A further 27 056 were removed
following title and abstract screening against the inclusion cti-
teria, leaving 246 for full-text review which yielded 67 articles
for data extraction. During the review, researchers further
refined the search parameters to include the definition of ‘pre-
scription program’ as an intervention delivering a repeated pre-
scription for healthy produce to address a diet-related health
risk including food insecurity. Following this refinement, thirty
articles were included in the final review. A summary of the
study characteristics of the community-based F&V prescrip-
tion programs is presented in Table 1.

The thirty studies included in this review comprise twenty-
seven unique interventions taking place in the USA (n 25),
France (# 1), and Australia (# 1). The mean (sD) F&V program
duration was 35-2 (25-0) weeks, with the most common length
being 26 weeks. The number of study participants ranged from
109 to 2,859,°"*" with a mean (sp) number of participants
of 366 (713). Table 2 shows the frequency distribution of cat-
egorical variables within program methodology, population
characteristics, and outcomes measured in the community-
based F&V prescription programs.

Program methodology

The most common F&V prescription intervention model was
F&V vouchers (# 19), which provide vouchers to participants
to be redeemed for fresh fruit and vegetables.®’' =35
A2AAT05 The second most frequent model was delivery
and/ot collection (# 8), with fresh F&V delivered to partici-
pants or made available for collection,@®282%34:43:45:46.5)
Lastly, two studies used a cashback rebate on F&V purchases,
via EBT card and associated with enhancement to SNAP ben-
efits.***) In addition, one study employed a combination of
these models.®”

Another vatiable within program methodology is provision
of education, ranging from simple distribution of information,
cooking tips and recipes via handouts®**"*" (4 3), to cooking
classes®? (# 1), to regularly scheduled education sessions led
by nutrition professionals®®***” (4 3). The most common
approach (#z 14) was to employ a combination of for-
mats, (28-3033-36,40,42,44.45,51-53)

Providers of both prescriptions and produce varied
depending on the program. The most common provider of

F&V  prescriptions (# 14) was community health

(26,28,29,32,33,38,41-47,50,52)

centres, followed by non-

governmental organisations, other non-profit, and charitable

30,30,20,46,48,49,51.54,55 :
(0039,40.46,48,49.51.5459) (, 9). Other providers

39

foundations
included federal/state prograrns(27’3l’37’53) (7 4) and schools

(n 1). The produce mainly came from one of three sources:

30,32,33,39,41,47-53 27—
Farmers’ markets®*32333%41 ) (

29,31,37,40,44,54) (” 8)
>

(n 12), grocery stores

or food banks and pantries<2{”45’4(’> (n 3),

: o L (34-36,38,42,43,55
with several (# 7) utilising a combination,®*%>%4343%

Population characteristics

The majority of F&V prescription interventions exclusively
included adules@27323338-4143444647.51-55) 19y 30 0, tar.
geted families®"243744849) (1, 9y and children made up
the target population for the smallest proportion of the stud-
ies@H2712°0) (4 4). Exactly half of the studies targeted popula-
tions with a specific health status, most commonly type 2
diabetes®>?> 143925459, 7y followed by overweight and
obesity % (4 3) others included hypertension® and
HIV-positive status.*” Participation in a government
assistance program was required in 27% (# 8) of
studies,®* 147739 although all of the studies described
one or more indicators of low income or food insecurity
measurement.

Other trends were seen within the target populations; how-
ever, these could not be collated as frequencies due to the dif-
ferences in reporting between studies. Target populations were
(26.27,30,3233,3536, 3940444755 "0 paiority

where specified.

majority female,

. (26-30,32,33,38,39,41-44,48,49,50,53-55)
non-white,

Study designs

There was considerable heterogeneity in the design of the
different studies, with three main study designs used. The
first being non-randomised observational study designs
(n 24);207023438.397505299) he second, randomised controlled
trials (# 5);°">7°77 and the third, non-randomised clinical
trial (n 1).6

Outcomes measured

Change in dietary quality was measured in the majority of stud-
jes@72030335ITAA6AII0SLEY () 1) oaly one of which
reported no statistically significant improvement in diet qual-
ity.®" The number and type of instruments used to measure
diet quality varied widely, as did their levels of reliability,
these included food frequency questionnaire FFQ)® (n 1),
validated 24-hour recall methods®****V (, 4), HEI
scores®Y (z 2), and nutritional biomarkers®” (# 1). Several
of the studies used externally validated screeners to measure
F&V intake, including NCI dietary screener™*"*” (4 3), the
Block screener® (# 1), and the Behavioural Risk Factor
Surveillance System (BRESS)™® (# 1), in addition to other
instruments not often cited in the literature®**>? (4 3).
Internally designed, non-validated surveys were used to assess
F&V intake in the remainder®>**349 ¢, 4,

Outcomes related to health status were also measured in ele-

. (2832,33,38,42,43,46,47,52,54,55) ___
ven of the studies,@3?%3338:42434047.525455) wirh  all but
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l— Duplicates removed by Covidence

Records screened (title and abstract)

References identified from databases:

n = 40,206

n =12,904

n = 27,302

=) Records excluded not meeting inclusion criteria  n = 27,056

Records screened for eligibility (full text review) n=246

— Articles excluded n=179

Articles included for data extraction n =67

Articles removed that did not fit Prescription

| I Program definition

Articles included in Review n=30

n=37

[Inclusion] [ Refinement] [

Fig. 1. PRISMA flow diagram detailing the study selection process for community-based fruit and vegetable prescription programs (separate document).

one® reporting a statistically significant improvement in at
least one health measure. All outcome measutes were con-
ducted by a trained medical or research staff, or retrieved
from medical records, none relied on self-report. The different
health outcome measures included frequency of sick visits to
healthcare provider and/or hospital attendances™ (z 1), num-
ber of oral antibiotic prescriptions(zs) (n 1), iron status®® (n 1),
weight@244759) (, 4) BMIEBA24647.5459) () ) lood pres-
surePHIHATIE 0, ) glycated haemoglobin (HbAlc)

32,3343,46,52,54,55 o 43,47,35
lOF334346:525455) () 7y st circumference™ Y (4 3),

lev
glycaemic control (continuous glucose monitor and fasting
blood sugar measurements) > ***) (4 3), and antiretroviral
therapy adherence™® (x 1).

Food security status was also an outcome of interest in ele-
ven of the studies,?*?1?430424345469830.59) Wi only one
study not reporting a statistically significant improvement in

food security status.°” There was less variation in the

measurement instruments compared to diet quality measure-
ments, with the majority using the widely used USDA
18-item Houschold Food Secutity Survey®'?%*#59) (; 5),
Others used the 2-item® (# 1) and G-item“>***” (4 3) ver-
sions which have been shown to have high sensitivity and spe-
cificity when compared to the original Household Food
Security Survey tool.®**” Two studies used internally
designed, non-validated surveys.®**”

Discussion

The results of this review show encouraging outcomes for
individuals who receive and utilise produce prescriptions
from community-based organisations. Similar to previous
studies that showed increased consumption of F&Vs when
financial incentives are provided,” SNAP benefits are
increased,@km) WIC benefits ate increased,<l4’15) or when


https://doi.org/10.1017/jns.2023.81

panunuon

syuedioied
‘dnoub Jayys o} NG 10 dF aewsy ‘oluedsiH
ul sebueyo jueoyubis Ajjeonsiels oN aWOooUI-MO| S}99M G| JOAO sjuaned
(900-0=4) dnoib Auolely ‘9% 0-8< uoneonpa ENIEL] susiA g 01 dn ‘N4 oneqelp uo weiboid leu}
uonudNIBIUI 10} % G1-6 O} 696 INg ‘dg OLVQH pue gzl uonnu yyeay e As4 aseyoind uonduosaid AR JO pajjoiuod vsn ‘(12oe)
UOJJBAJUBOUO0D O | \ygH Ul 8sealoaq OLYOH  UYum sieak gL< synpy  ‘sowsap Bupoo) 19)jew Siawie Aunwwo) 0} yeam Jad 01§ FAR SSOUBAIJ0BYD SSaSSY pasiwopuey (€e22M8
sjuedioiped
olewsy ‘oluedsiH BAlUBdU| azlL
RUSET BWOOUI-MO| uopedioed 6§ PajjouoouN yum
pue 4g ul sebueyo jueoyiubis oN dga Aolel % G-9< ENE] SN|d "S¥eam g Jano sjuaned uo weiboud
(L00'0>d) % €88 O} ¥56 wboM 2|VyaH 4o gzl uiesy N4 e seseyoind uonduosaid Apnis VSN ‘(£102)
UOIJBAJUSOUO0D O \ygH Ul 8sealoaq OLlYOH  yum sieah gL< synpy  sowsap Bupjoo) 19)Jew Siowie Aunwwo)  A®4 10} deem Jad 0L$ G9 A%4Joioedwisuiwexy  Hoyood jsod-aid (z?ohig
'syjuow
81 Je paulelsns jou ‘(jojjuod
‘A % 8-2—) syluow g| 1e (200-0 Anoasul pooy
=4) paonpai Apueoyiubis |4 ynpy Syjuow Gg I1ano p1yo uo weiboud leuy
‘sdn-moj|o} S[eaw [00yds 991} sjnopuey J9YoNoA AR S1$ Kianijop Jayonoa pa||0u0d qvSN
YluoWw-g| 10 -Z| Je |0Iu0d ‘A |4 10} 3|qib1je sieak < uoieonpa Buipuny Buipnjou; Aianliep N84 PUB X0q poo} pasiwopuel ‘(0202)
Py ul Juswanoidwi Juediubls oN SNjels [4  UaIP|IYd Yum saljiwe uonuINN sai0ls A1eool)  erelg/jelopa4 x0q pooj Ajyiuopy 6582 Jo 1oedwi ayeblsanu| Ja1sn|o (eloseug
Awey sad weiboid aouejsisse
sieak sjnopuey pue 021$ 01 dn ysIA pay} juswuianob
*(S00:0 =d) Aep/sewn 21> pIIyo | ises| ‘spJeo adioal AK1ana 10y snuoq uo pajjoJua saljiwe}
1-0— uondwnsuod epos paonpay 1 yum weiboud ‘uoneonpa Areyo 02$ snid ‘puads Ul uouBAIBUI
(500-0=d) Aep/sown gz-0+ a)ejl Bpos d0UBJSISSE POO} uopuInu Jo ‘woud N4 uo 8reqal % Ot pooy Auyeay Apris VSN (9102)
uondwnsuod a|qejaban paseaiou| el A4 ul pajjousd saljiweq  ‘sowap Bupjoo) 19)JeW Siawie -uou ‘09N ‘pJEMaI BOUBPUSHY 98l jo Aoeoyye ssassy  poyoo ysod—ald (osPUliMog
‘uondwnsuoo
N84 Ul saseaiou| Juediubls oN s[euolssajoid Inoineyaq Atejaip
(% L+ ‘I/lowu g-6€) uonuinu Aq syjuow g pue sisxiewolq
ujyiuexeaz—uiain| pue (% g+ pa| suoissas Jano payddng "09$ Jeuonunu
‘l/loww L-0}) O UIWeNA ‘(% gL+ oMeul A9 sal|lwey [eulbuoqy uoieonpa aJ)usd +G ‘0p$ :uaIpliyo sanoidwi wesboud Lelensny
‘|/lowu 6-8g) ulyuexoydAio-q slaylewolq ‘aWOooUI-MO| uonunu yyeay p—| ‘slayonoa Apisgns A4 Ul Apnys poyoo ‘€102)
ul (S0 >4) seseasoul Juedubls JeuonuinN Ul sJeak £| >ualp|iyD /Bunjoo) saio}s A1eooin Aunwwo) 1o sexoq A4 Apeap GLL  uonedioed i eyeniens aAjoadsolley (62p0EIg
‘NG 10 susIA aneluanald
Jo Aouanbaly ul ebueyod Jueoyiubis oN s[euolssajoid sal|lwey [eulbloqy
(S0-0>d) I/B L-€+ gH oseasou] Ing uonuinu Aq syjuow g pabejuenpesip
(500>d) SUSIA [IBM pa)| suolssas Jano payddns "09$ ut yeay pliyo
Jreak/suonduosaid G-0— sonolqnue snjeys uoll/qH sal|lwey [eulbuoqy uoleonpa aJ)usd +G ‘0p$ :ualpliyo uo Apisans A%4 Selensny
[elo uj asea109q ‘(S0:0>d) asn onoigquuy ‘aWOooUI-MO| uonuNu yleay —| ‘SI19YdNOA jo syoedw yyeay Apnis Hoyoo ‘€Log)
1eak/9-0— SUSIA IS Ul ases109Qq SUSIAMOIS Ul sleah /| >uaipjiyd /Bunjoo) saio}s A1eooin Aunwwo) 1o sexoq A4 Apeap vl wie)-Hoys arebisanul aAjoadsoley (gzpioBIg
s8I0 JusIByIp
Tdd mojaq awooul pouad yuow-9 omy ul Ayrenb
uelpa|\ "ojews) B JOAO [[BW BIA 121p pue ayejul
(1000 >d) duleseq ‘yoe|q Awlofew Sjoy ew Ssiawiey Buipuny Alyluow pasaniep anoidwi s18ydonoa Apnis vsn ‘(1202)
‘A "ba dno Ajrep zz-0+ ayel A4 el A4 ‘sieak |g< synpy pue saiols A19001n  Blelg/[elopa SI9YONOA G X 129 A%4 Jl sulwIgldg  MOY0D Jsod—aid (zNsed
sweiboid
aouejsisse weiboud
poo} Ul % 2Zve uonduosaid
‘21 9ajqissod ‘9- ployasnoy spieo adioal syuow 9 1oy pooy jo 1oedwi pue
0 1no G-9 uondwapas abelany ajel ues|\ -oluedsiH pue sjapjooq a1uad uo1399)|09 Apybiupoy 4509 ‘AjIgeldasoe Apnis poyoo
(L00>d) uondwapay ‘alewsy Ayofew uoneanpe yiesy 1o} papiroid JyBrom ‘Aunqisesy spoyew vsn (6102)
aulloseq A 9sealodp |4 % L6 snjess |4 ‘sieak g|L.< synpy uonuINN Anued, yueq pooq Aunwwo) ul sq| 0g 0} dn A4 e ojesjsuowag  paxiw jsod-aid (0zyAIv
synsay painseaw uonduosep papiroid Japinoid aonpolid Jopinoid uonduosaid azis aAoalgqo/wie urep ubisep Apnis  Aunod ‘(1esk)
S8W02IN0 uonejndod Apnig uopeonp3 uonduosaid a|dwes Joyne jsii4

sweiboid uonduosaid sjgelebean pue 1inl} paseg-Ajunwiwod o Alewwns *| ajgeL

ssald Ausianun abpriquied Aq suljuo paysijand Lg'€z0z'sul/zL0L'0L/BI0"1op//:sdny


https://doi.org/10.1017/jns.2023.81

6

‘papodal a1em ejep
uondwnsuoo uonuanisiul-ald oN

‘A8 jo uondwnsuod u sabueyd sjuedioiped
ansod papodas syuedioiped Jo 9, 68 ueduaWY UBdLyY
"% €9 Aq Ayauen pue % 0L ‘alews} Ayiofepy pouad yuow-9
Aq Amuenb pasealoul syuedioped ‘SHyousq presipsiy B JAN0 AR UMoIB Buiseyoind
dVNS "Aleuen pasealoul Jo/pue ‘QIM ‘dNINH Ajjeoo| aseyoind A4 Buiseasoul uo
% 99 ‘weiboid sy} Jaye A9 alow aMEIul ARH ‘dVNS bBuinigoal 0} papinoid yeam weiboid aAjusdul Jo Aenins vsSn ‘(£102)
paseyoind syuedioiyed e Jo 9% €9  oseyoind ARH sieak g|< synpy sjoew siowieq -uou ‘OHN Jad suodnood $$ x g 96 SSOUDAIJOD)JO SSOSSY  [BUOI}D9S-SSO0ID (6e)PUBLIPIOS
200 =d jueolyubis
os|e sdnoib usamiaq soualayig
(L0000 >d) sajeqelp J10 s[euolssajoid 193eWw A% 9Iqow
sdnoib (16-1) ;w/B Ge-0 /pue ‘uoisuapuadAy uonuinu Aq 1e uondwsapai NG Buionpai ul
|03U0D pue (2£-g) ;w/BY #2-0— ‘Asaqo pa| suoissas a1u8d 10} SI19YONOA Ajjoem aAoaYe s weiboid
Juswieal; yjoq uj uonuanaul-isod Jo sisouBelp yim uoleonpa 1oxIeW yyeay /$XEL pPaAoal uonduosaid Apnis poyoo vsn ‘(2102)
‘A -a1d yuaiayip Apueoyiubis (NG INg S}npe aWooul-MoT uonuinN aonpoid ajiqoN Ayunwwon dnoib yusuwiess| 801 A4 Jl sulwsleg aAnoadsoney (gubeUBABD
"(L00-0>d)
190 A €/:0 surelb ajoym 0-1 Spjoyasnoy awooul
‘A GO-L se|qelelen (021 A Gzl -MOJ O UaIp|Iyo
SUNJ} 1G2-g A GE-¢ PaUIqUIOd AR syjuow Gg Isno ur Ayrenb jeip [eu
:dnoif |03u09 A Juswieas) ul S[eaw [00yds 921} sjnopuey J9YoNoA AR S1$ sanoidwi JoYyonoa pa||0u0d qvSN
Jaybiy Apueayiubis axejul (‘ba zo) 10} 9|qibije sieah y < uoneonpa Buipuny Buipnjour Aianiep A% UM X0q poo} pasiwopuels ‘(0202)
utelb sjoym pue (‘ba dno Ajiep) A4 el AR4 uaipliyo yum saljiwe uonuInN saiols A1eooi)  elelg/jelopa4 x0q poo} Ajyiuopy 6582 Jayleym arebisanul Jaisnn ollgeD
Jeak | pue
syjuow 9 ‘suleseq
1e saireuuonsanb
*dnoib |osuod 424 "seljwey pouad Jeah-|
Y} Ul 90UBIBYIP ON "€0-0 =4 Jedk Buiredioed © Jano Ajunoasul
| 1oye (12) % 8:19 A (62) % €58 aul| Auanod mojaq SUOISSaS yyesH 0} 1sod ®eln (uosiad pooy ancidwi leuy ,90ueI
14 auleseq :panoidwi Ajueoyiubis aWwooul pjoyasnoy uoneonpa sjoylew siawie} j0 Ansiuiy Jad /¢ "xoidde) SI8YoNoA A4 pajj043u0d “6102)
dnoib uonuanialul Ul AJINdes poo sniess |4 yum saljiwe uonuINN pue saiols A19o0i youai4 $19YonoA Alyluop ) Jayleym auiwialeg pasiwopuey
'S00°0=d

(5€8 ‘6'6% 1D % S6) % £°99
|OJ}U0D “A uOoUBAIBIUI Ah.iu ‘LvL
1D % G6) % t°62 SIOWNSU0d AR

MO| SE pauljap uaip|iyd jo uoiodoid Jeah | pue
'20:0=d syjuow 9 ‘suleseq
(0°2 ‘S0 1D % G6) 6°1 A sBuinies Je salleuuonsanb spjoyasnoy
(02 ‘G0 1D % G6) 0-€ SsUnpy 4¢d ‘saljlwey SWOJUI-MO| WoJy
1000 >d (0°G ‘6010 % G6) 22 A Bunedioed usJpjIyo Ut AR Jo
sbuinies (0°9 ‘b1 1D % S6) 0 aul| Auanod mojaq SUOISSaS yyesH 0} 1sod eln (uosied uondwnsuod Ajpow leu} ,90uRI
:[0J}UOD ‘A uolUBAIBIUI Ul JBYBIy awooul pjoyasnoy uoneonpa sjo)lew siawie} j0 Ansiuiy Jad /¢ "xoudde) SI8YoNoA A4 paj|04ju0d “8102)
uondwnsuod AR ‘plIyd Jedk-| 1y el A4 yum saljiwe uonuINN pue saiols A19o01 youai4 $19YonoA Alyluop 9 Jayleym auiwialeg pasiwopuey (ce)llBOSNG
Ausaqo s|euoissajold pouad yjuow-g e
Yllm pajeroosse uonuinu Aq JOAO UON08]|09 [BO0]
‘papiodai sisAjeue [eonsiels oN 9seasIp 21UoIYd pa| suoissas 10} paIdAlldp AR + sal|lwey [eJns uo
Jaye ‘A 810j8q |4 Ul uoonpay wouj %su 1e pliyo uoneonpa G 10} G2$ ‘v 10} 02$ weiboid uoneonpa
SA\R4 210w Bulwnsuod snjess |4 QUO ISes| Je yim uonLINu uonesiuebio ‘e Jo Alwey Joj Ipald pue uonduosaid Apnss jo;1d vSsn ‘(0202)
pauodal sjuedioiued 1sop aYelul ARH Sal|IWe) 8WOoUI-MOT /Bunjood Aunwwod 100Yos aulluo Aeam GL$ 0l A%d4joloedwisuiwexy  Hoyood ysod—aid weyuolbuLINg
painseaw uonduosep papiroid Japinoid azIs Anunoo ‘(Jeak)
synsay SBWO0IN0 uone|ndod Apnis uoneonp3g Japinoid aonpolid uonduosaid uonduosaid s|dwes aAvalgqo/wie urep ubisep Apnis Joyne isii4

psnupuod °I s|qelL

ssald Ausianun abpriquied Aq suljuo paysijand Lg'€z0z'sul/zL0L'0L/BI0"1op//:sdny


https://doi.org/10.1017/jns.2023.81

penupuoD

"(10:0>d) 822 O} v | dIqeIehon
(50-0>d) sBuinies Ajrep G-z
0} 0-g pasealou] yny {(wnpedisod
sYeam 9) Z1 A suljeseg (1000
>d) 6€-2 O v | dlqelebon
{(50-0 > ) sbuinias Ajrep
19-2 0} 0-g Hnyy ‘(A1anijop-aud)
L A 8uljaSeq pasealoul ayeul AR
‘(L00-0>d) % €1 0} GE wWoyy |19}
S Mo| AIdA 10 MO| yum syuedioiued
(ro0>d
‘% 686 0} #°26) panoidwi
1p/Bw 081—02 8bues ur swn
‘(0% U) eyep DD yim sjuedioied
(600-0=d ‘10— 0}
8:0—) % SE€:0— PaseaId9p OLYqH
% 02 <OLVAH Uim sjuedioiued uj
“uswom ul (620:0=d 00
—0}/:0—) B 10— pasea109p JybIom
"(L€0-0=d ‘820 ‘95v— 1D
% §6) BH Ww 22— paseasoap dgs
"(e20-0=d ‘20 ‘er't—
1D % G6) WO £/-0— pasea1dap DM
*(L000-0>d) ¥sod A aid % 05
0} G| pasealoul se|qelebon jo Aep
/Buinies |z Buiwnsuod uopodold
(1000 >d) (2-:82) k€L 0} (1-1)
9-G6 woyj Buiseasosp s|usvled
INg ueaw Jivy} (500 >d) pue
e 2109s-Z |Ng Auyyesy panaiyoe
% 8€ ‘(85 U) dullaseq Je 8s8qo IO
yblomiano se payisse|o uaipiiyo JO
"(L00-0>d) % S9
0} g8 Wolj pasealdap |4 ployasnoH
“(L000 > d) Aep/sBuinies (2-e)
89 0} (1-2) 2 woj paseasoul
uondwnsuod A4 (as) uesy
'(S6°€ ‘60" 1D % S6
‘202 HO) usyo aiow N4 Bunisia
pue (0-G¥b ‘GE'€ 1D % 56 ‘8-8E
HO) swAed se siayonon Ajuo
Buisn asoy} 1o} Joybiy Jeseaioul
ue Bulaq Jo SpPO "SI9SEBIOUI-UOU
pue (1L A g/21 e Aep/sbuinies
G-0<) siosealou| se pasiobajed
sjuedidiled (L00=d) &L
0} 6G ‘sBuinies AR UBBW Ul g1
0] || @sealoul yueoyiubis Ajjeuibiepy
‘leaw
Ayyeay e bBuiiquasse spiemo)
apnuye ul abueyd Jueoyiubls oN
‘uondwnsuod
a|geeban ul sabueyo oN “(L00-0
>d) sdnd 6/-0 Aq paseaioul
uondwnsuod ynJj 3sod A aild

el A4

14

|01u0d
olwarA|D
91VaH
yBrem
dd
oM
el A4

InNg
snjels |4

el A4

el A4

Bunes

Auyeay
0} sepmiy
oxYejul AR

sjuedioiped

oluedsiH

Auolepy "uswom
jueubaid ‘awooul-moT

SUOISSOS
uoneonpa
uonuINU N0}

al0)s A1@o015)

aelL
10 5{SU 1& JO UM SYINpY

SwiB Wwoly
108.Ip 8[ES8|0YM

S Mo| A1an 10 MO| SuoISsas
yim uoneN ofereN uoneonpa sjoylew slowle}
ul sieahk 9 suaipiyd uonuINN pue saiols A19ooi
spjoyasnoy
aWOooUI-MO|
woyy syuedioped
ueouawy
ueouyy ‘ejewsy
Aolew ‘seroqelp
yim sieak gL< synpy 1oyJew Siawie
SuoISSas
uoieonpa
sedioed sjewsy Buijooo pue

Aolew ‘sieak gL<
sjual|o Aiued poo4

‘sadioal ‘Inoy

alo}s A1aooln aloys Aidooin

a10]s Aigo01n)

wnyedisod syoam
9 0} Jeysawl} sily
woy} ‘yuswiuiodde

Saljued oujeIsqo Buipuape
yyeay uo SI8YdNOA
Aunwwo) N84 0v$ Alupuony

s Ajunwwod

wioJj Uolo8||09

104 Ban Ayoseys

-uou sBuines

Saljusd L2 40} ybnoua

yyesy suonduosaid
Aunwwo) N84 Appeam x 0|

pouad yuow-9

e Jono (Aep sod G¢

xew o} dn) Aep Jad

Selusd uosiad Jad | $ yuom

yyeay SIBYONOA A9
Aunwwon  Apeam uanb saljiwe

uonuaIaul

SYeam gz Jo (21)

a1uad odpiw pue (1)

yyeay auljeseq e uanlb
Agunwwo) SI9YoNoA A%R4 G2$

weiboid uoeonpa

uo pa|joIus

osje sjuedioiued

“Axeem 0g$ 10 ‘5L$

Rueyo ‘0L$ JO SI8YoNoA

1o ‘woid A% Buineoas
-uou ‘09N sdnoib uonuanisiul €

slaylow
juejoadxe awooul
-moj ul Ayjenb
Arejaip uo weiboud
uonduosaid AR4

Se Jo 10edwi sulwialeQg

dcL joXsu je lo ypm
S)inpe uj S8WodN0
olj0gelaWOoIpIeD
sanoidwiy
uonduosaid A4

Ly Jayleym ayebnsanul

weiboid
uonduosaid
N84 oueipeed jo
22t 10edwi 8y} ajebnsanu|

soheqgelp
‘leinJ ‘awooul-mo|
Buowe uondwnsuod
N84 Buiseaiou)
e oAy ale
SOAUBDUI [BIOUBUY
8% Jayaym ayenjeny

sol|iwey
BWOOUI-MO| 10}
weJBoid uopeonpa
pue 8ABuUBdUl AR
JO SSBUBAIOBYS
ozk ay) aulwIBleq

ssald Ausianun abpriquied Aq suljuo paysijand Lg'€z0z'sul/zL0L'0L/BI0"1op//:sdny

Apmis vsn (6102)
uoyod 1sod-aid (»meoege
Apnis poyoo vsn
anoadsold  (0202) (eryMON
Apris VSN ‘(0202)
Hoyod }sod-aid (zmSOUOP
Apnis yoyoo
sainseawl vsn ‘(€102)
pajeaday (1pUBWPSDI
Aprys vsn ‘(+202)
yoyoo jsod-aid (omPHed


https://doi.org/10.1017/jns.2023.81

(L000>d

'S0 ‘020 1D % G6) HSIA d1uljo
Jeuonippe yoes Joj sdnd ge-0+
% 98 A % 8/ ‘SUOIepuUBWIWOI)
Bunesw 1sod A ald

"(L00-0>d ‘6€°0 ‘€10 1D % S6)
1s0d A aid sdno 9g-0 pasealoul
el A4 UBBW paulquio)
(L00-0>d ‘420 ‘900 1D % S6
(1+1) €1-0) sdno g-1—g-| axeul

WbBIamiano 1o
9S970 Sk palisse|o
9q 01 p|iyd suo

syuow
9—¥ J8n0 |\H [e00]

Je pawaspal 8q
0} Aep Jad uosiad

weiboid
uonduosaid

a|qeleboan {(L00-0>d ‘120 ‘S0-0 I1Se9| je ‘sieak gl1—g SuoISSas Aeyo Jad s1ayonoa A%4 oujelpaed poyoo
1D % G6 ‘(e+) €1-0) SAnd £:1-9-} pabe uaIpiiyd yum uoneonpa Jo ‘youd 00+$ 01 05-0$ laye pue ai0jeq aAoads0seI VSN ‘(6102)
‘1sod ‘A a1d exejul ynuy (as) ues|y el A4 S9|IWE) SWOdUI-MOT uonuINN 19)Jew Siawie -uou ‘09N panigdal saljiwe €88 o¥ejul AR SSOSSY 1sod-aid (6mP1eaprd
(G00>d ‘740
‘100 1D % G6) SHSIA g—| Buipuape
9soy} A 8100s abueyo g4 L0+
pey sysia g-g Buipuaye saijiwe
(100-:0>d) syjuow
% L—6 Aq paseaosp S4 bramiano 1o 9—¥ Jano N4
mo| Aan pue (1000 >d) % 22—€E [e00] Je a|qewaapal weiboud
Aq paseaiosp S4 mo| (L00:0>d) aq 0} pJIyo auo Aep 1ad uosiad uonduosaid
% 9/—8G pasealoul snjejs 1se9) je ‘sieah gl1—g SUoISSaS Aueyo Jad s18yonoa A4 dujelpaed Jaye Hoyoo
S4 reuiBrew 1o YbiH “(100-0>d) pabe uaip|iyo yim uoneonpa 1o ‘yoid 00°1$ 01 05-0$ pue 8lojeq snieis aAoadsosnal VSN ‘(81L02)
18:0—2/-0 Pasealoul 8109S S4 Ued|\ snjes |4 Sal|lWe) WOodUI-MOT uonuINN 19yJew Ssiawie -uou ‘0OHN panigoal saljiwe 8/G Anoas pooy ssassy 1sod-aid (enPeapid
pouad yjuow-9
ybiem Jo ‘|INg ‘dg ul sebueyo Aisaqo B JSAQ "uonedioiued
weoyubis oN (L00-0=d) J0/pue uoisuauadAy Apnis 1o} uonendod
sayoul (£1-0) 92:0— paseaid9p DM ‘sajeqelq 2$ 10 ‘HH ui uosiad aWOoUI-MO|
(€20-:0=4d) Ip/Bw (9¢-G) dg ‘wbiom jo sisoubeip sanuad 1ad Aep Jad 1§ Ul SBWOo2IN0 Yyeay
26'8— 1sod A aid paseaioep ‘INgG “OM Uum sieah gL< yieay N4 e s|qewaspal uo wesboid sayonon [eluswiiadxe vsn ‘(6102)
g4 (as) uesw sjuedoiued g4 S)NPE SWOodUI-MOT] 19¥ew Ssiawle Ayunwwo) SI9YONOoA ABH 80€  INH Jo 1oedw ainsespy -ald (U
(9%0:0=d) % 0-0L 0% L-9F
pasealoul % G62 doUsIBYPE | HY
(L0000>d)
% G*} | 01 965G paseaIdsp SHIA
(9000 "pouad yuow-9
=4) paseaioap uondwnsuod B JONO Yoom sinoineyaq
Jebns jo Aouanbaly ‘salagelp Jad xg uonos|j0o yyeay pue ‘yyeay
yum ajdoad Buowy *(110-0 soualaype sjuedioiped 10} sjuswaiinbal |ejusw ‘uonuINu
=4) pasealoul A4 uondwnsuod 1HY afew Aulofew Aueyo ouoles Ajrep % 001} anosdwi o} weiboid
Aousnbayy ((£00-0 =) pasesaloap snjels |4 ‘ael lo/pue AIH 1o ‘yoid Buiyyny syoeus uonuanelul Apnis poyoo vsSn ‘(£102)
sje} Jo uondwnsuod jo Aouanbai4 Aenbieig  yum sieah gL< synpy Anuedpjueq poo4 -uou ‘09N pue sjeaw AyyesH 2S  pooy jo yoedwi ssassy aAnoadsoid (ovyeled
panoidwi |4 jo suondaoiad
‘uondwnsuod ajgejeban
ul 8oualayIp Jueayubis oN (500
>d) QL L FLL2 0} 1L F 16T
nnuy ‘uapiyd (500 >d) 260 sjuedioied xoq Jad AB4 $l|lwe} swodul
F 912 0} /6:0 FG0-2 In44 (1000 anym Auolep suolsses gl G2—G | Buiureuod -MO| 0} ueloueIpaed
>d) €0l F¥p2 Ol v2 L F222 ‘J)Inpe yBiamiano uoleonpa Saljued 901Jj0 ,S10}00p BIA palayjo weiboud vSsn ‘(0202)
sa|geleban ynpy :1sod A aid (Aep snjels |4 10 UBIP[IYD g2 Yyim uonunu yyeay woJ} pajos||o0d uonduosaid Apnis (eUHWS
/sBuinias) exejul A4 Ul saseaiou| el A4 S9l|IWE) SWOdUI-MOT pue Bujoo) Anued, yueq poo4 Aunwwo) saxoq A4 Aluiuopy 2 A%d elenjeAg  Hoyoo jsod—-aid -ebesIO
painseaw uonduosep papiroid Japinoid azIs Aunod ‘(1eak)
s)nsey S2WOoINO uone|ndod Apnis uoneonpy Japinoid @onpoid uopduosald uonduoseld  o|dwes aAIj0a[qo/wre urep ubisap Apnis Joyne isii4

ssald Ausianun abpriquied Aq suljuo paysijand Lg'€z0z'sul/zL0L'0L/BI0"1op//:sdny

psnuiuod °I 8|qelL


https://doi.org/10.1017/jns.2023.81

"UOIUSAIBIUI BLUES B} UO N0 PaLIBD SBIpNIs 8jousp sisls] 1duosiedns, g,

"JaJSUBI} SHJBUSQ D1U0IDBIe ‘1 g3 ‘uoisuspadAy ‘N1H ‘@soon|b poolq bBunse ‘©g4 ‘spioyasnoy ‘HH ‘Adeiayy [esinonieinue ‘1 gy ‘Aiinoas pooj moj A1aa ‘S4TA ‘SnIIA Adusioyapounwiwi uewny ‘AJH ‘JoHuow asoon|b snonuiuod
‘INDD ‘@ouaiajwnoilo 1siem ‘DA (Anoes pooy ‘S ‘weiboid uonuinu [eyuswalddns [eroads uaiplIyo ‘siueyul ‘uswom ‘DI ‘wesboid uonuinu Jex ew Siawle) ‘dNINH ‘weiboid aouelsissy uonuinN [ejuswa|ddng ‘dyNS ‘9oe} 0} 908} ‘4z ‘einssaid
pooi|q ‘dg ‘uiqojbowsaey paredA|B ‘0L yaqH ‘snijjlew saaqelp g 9dA} ‘gz ‘uonesiuebio [eyuswuianob-uou ‘OHN ‘19xew siawie) ‘N4 xapul ssew Apoq ‘|G ‘uiqojbowsey ‘qH {|aas| Auanod [e1apa} “1d4 ‘Aiindasul pooy ‘|4 ‘sajqeisban pue yniy ‘AR

"01YQH 10 DM ‘Wblam
u sabueyo yueoyubis Ajjeonsiels oN
‘sjuedioiued Jo % /G ul panosdwi |4
(L0-0=d) dg dloiselp pue
(€0-0=4) dg dllosAs ui uononpey
'SaWOoIN0
yyeay pue uonesinn weiboid
uaamiaq sdiysuolejas Jueoyiubis oN
"(L00-0>d ‘2&-e = g) seseyond
A% enbiun ajow pue (2000 =d
‘o, £-€ = g) aleys ainypuadxs
A8 10ubly (L00-0>d ‘22-8$=8)
Buipuads A4 Joybly :siepuads
SawWIBWOoS A siepuads juanbai4
"100-0>d (0°}) £:0 O} (1)
€1 pasealoap sbuinas pooy-ise
'100:0>d ‘(1) 52 01 (k1) L'}
pasealoul se|qelebap 1000 >d
‘(e'H) 2 o1 (e}h) 91 1sod 4 aud
pasealoul Jinyy (as) sbuinies uespy
'900°0=d O1VaH Ul
9sB2109p (72 ‘S0 1D % S6) % V|
yum pajeroosse suopdwapal
Ayuow abesane ur eseasoul 0L$
B pPaMoys [apow Jeaur ‘¥000-0
=d (1L0'}— ‘692 10 % S6)
% 68| OLYJH Ul asea1oap abelany
*(S0-0=d) seseyoind AB4
ul 8sealoul (200 =d) uonesedaid
N84 jo abpajmouy pasealou]
*(S00:0=d)
2100S [JH pue ‘exejul s|qeleban
uaaib yuep ‘oxejul sjqeleban
1ejo03 3sod A a1d dnoib uonuaniBiul
sasealou| '20-0 =d (66:0)
Ge-0— A Aepsbuinvies (16:0) 18-0
{l0J3U0D ‘A uonuandu| Ul Jaybiy
el A9 1sod—aid (as) uespy
'snjejs |4 ul abueyo yueoiiubis oN
uondwnsuod ajgejeban
J0 ‘@aInf ynuy ‘unuy [ejol ur sebueyd
jueoyubis Ajleonsiyels oN ‘6200
=d (¥9:0) 180 0} ‘(69-0) 29-0
Syjuow 9 ‘A auleseq pasealoul
Hnyy sjoym sbuiniss Ajrep (as) uespy

oM
‘IINg *OLYaH
snjels |4

dd

dd
‘ING OLVaH
(Axoud
Sse ejep
Buiseyoind)
el A4

oEIUl ABS

OLVaH

axelul A9

snjels |4
axelul A9

sjuedioiped
alewsy Aylofew
‘deL yum synpe ourje

sleah g| z pabe
sHnpe a|qibiie dv¥NS

sjuedioiped
aewsy oe|q
Awofen “synpe
anisusuadAy
pUE 8INdasul Poo-

sedioed sfewsy

‘apym Auolep

"% 0L <91VYaH

pue dgLl yim
S)inpe 8indasu| oo

ejwaepidipadAy Jo
/pue ‘uoisuauadAy
‘sajaqelpald
‘sajeqelp
‘Aisagoybiamiano

UM s)npy

sieak

81—/ pabe uaipiyd

swuej ojuebio
[eo0] woyy 10a1Iq

saiols A1eooin

suoisses
uoneonpe

uonuInN 9jJew sisulie4

suoisses
uoneonpa
uonuINu

pue Buoo) 1oIBW Siauweq

suolsses
uoneonpa
uonuINu

pue Bujood 19)Jew siawie

19yJew Ssiawie

Aueyo
10 ‘Woud
-uou ‘09N

Aueyo
1o ‘woud
-uou ‘09N

Buipuny
sjejg/elspay

a1usd

yllesy
Aunwwo)

Aueyo
10 ‘youd
-uou ‘09N

aluad

yiesy
Ayunwwon

‘pouad yeam-g |
B Jano sjuedioiped
Aq uonoa||0o
10} LE€$ OnjeA
‘xoq N84 Apteem

pouad Jeah-| e
J9A0 AR panoidde
OIM J0} pJed 2101S
10 pred 193 dVNS
0} pappe Ajyuow ov$

[AE]
[e00] Je a|qewaapal
‘021$ 01 dn ‘syuow
€ 1o} s18yonoA

N84 01$ Apteem

wesboud

yuowl-g Jano

N4 1e uondwapal

Jo} Jaquiaw HH Jad

Kep sad 1$ yuom
$19YonoA A4 Aluiuopy

syjuow 9 Ioj}
Jaquiaw pjoyasnoy
Jad Aep Jad 1§ jo

slayonoa A4 Alyluop

W4

e pawaspal aq 0}

‘SHsIA uelouyelpaed

1e paquosaid
JayonoA A4 G1$

aclL yum
sjnpe oune] Buowe
welboud jopd oy
Jo} Buiwiey jo yoedwi
12 pue Ajjiqises) ssassy

SBWO9IN0 Y)eay
pue ‘saseyoind
pooy Ayyesy
‘uonesin weiboid
uonduosaid
669 oonpoid ssessy

NLH yim
S})iNpe 8Ind8sul pooy
Buowe uondwnsuod
pue uondwapai
vee N84 8renjeAns
acL
yum syuedioiped
2In2asul pooy
ul sjgAs| 91vgH
slamo| weiboid
uonduosaid A4
L Jayleym auiwialeq

yieay oluoiyd
UM SHnpe awoou|
-moj| uo weiboid
uonduosaid A4

ve 10/1d Jo Joedw ssassy

ualpjiyo
ul uondwnsuod
ynyy uo weiboud
uonduosaid A4
v J0 10edwi BulWIB}RQd

Apnis poyoo

annoadsold

Apnis poyoo

annoadsold

Apnis

Hoyoo jsod-aid

Apnis

Hoyoo jsod-aid

[el} [0U0D
pesiwopue)

-UON

Hoyoo
[eupnyBuol

1sod-aid

vsn ‘(1202)
(c9”HOA

vsn
(1202) (521X

VSN ‘(8102)
Ammv_am‘_._.

vsn (6102)
(ge/'@IlBUS

VSN ‘(1202)
|1obe|S

(19)

vsn (6102)
(0sP1OBISNO
-9Xeg

ssald Ausianun abpriquied Aq suljuo paysijand Lg'€z0z'sul/zL0L'0L/BI0"1op//:sdny


https://doi.org/10.1017/jns.2023.81

https://doi.org/10.1017/jns.2023.81 Published online by Cambridge University Press

Table 2. Distribution of variables within program methodology, population
characteristics and outcomes measured in community-based F&V
prescription programs

Frequency
Variable description (%) (n)
Model
F&V Vouchers 63 (19)
Delivery and/or collection 27 (8)
Cashback rebate 7 2)
Combination 3 (1)
Education
Session with nutrition professional 10 3)
Handouts or leaflets 10 3)
Cooking skills or classes 3 1)
Combination 47 (14)
None offered 30 9)
Prescription provider
Community health centre 47 (14)
NGO/charity 30 9)
Federal/State program 13 (4)
School 1)
Other 7 2)
Produce provider
Farmers’ market 40 (12)
Grocery store 27 (8)
Food bank/pantry 10 3)
Combination/other 23 7)
Target population age
Children 13 (4)
Adults 57 17)
Families 30 9)
Target population health status
Diabetes 23 (7)
Overweight or obesity 10 (3)
Hypertension 3 1)
Multiple health conditions 13 (4)
Not a selection criterion 50 (15)
Dietary quality outcome
Significant improvement 53 (16)
No improvement 3 1)
Not measured 43 (13)
Health outcome
Significant improvement 33 (10)
No improvement 3 (1)
Not measured 63 (19)
Food security outcome
Significant improvement 33 (10)
No improvement 3 (1)
Not measured 63 (19)

(16-18) )

direct vouchers or rebates"” are provided, the majority
of community-based produce prescription programs showed

an increase in F&V consumption when a financial incentive

27,34,35,37,41,42,44-46,49,51,53 .
d.G7A4I5ITALAZAHCANSLIN A minority of the stud-
(30,43)

was offere
ies only showed increases in vegetable or fruit consump-
tion,<40’50> with even fewer showing no statistically significant
increases in overall F&V intake.®>*? Also, two studies
showed an increase in F&Vs purchased but did not report
pre—post consumption data.®”” These results further sup-
port the benefits of providing financial assistance to offset
the often-cited barrier of purchasing F&V, which is cost.®
The community-based produce prescription programs are in
fact assisting individuals increase F&V consumption moving

them closer to meeting the DGA’s recommendations.®)

Lessening the financial burden associated with purchasing
groceries may directly lead households or individuals towards
improved food security status. This trend was consistently seen
(26,34,36,37,42,43,45,46,48,55)

espe-
cially among individuals classified as very low food secure
(34699 Tnterestingly, the article that did

not find statistically significant improvement in food security
0)

in ten of the articles reviewed,
and low food secure.

status also did not see an increase in F&V consumption.
Whereas, all other studies that measured both food security
status and F&V intake showed statistically significant improve-
ments in both indices.®**>*¥549 These results indicate a
possible correlation between the two variables.

As previously discussed, increasing F&V intake may reduce
the risk of developing certain chronic diseases and decrease
overall mortality risk.*” Although many of the studies
health-related indi-
only four measured health
indicators and actual F&V intake.">"**Y  Additionally,
only Jones e al.*? (BMI z-score) and Kerr e al.*” (waist cir-
cumference, systolic blood pressure, HbAlc, glucose, and

reviewed measured certain
(28,29,32,33,38,42,43,46,47,52,54,55)
ces,

weight in women) showed statistically significant improve-
ments in health outcomes with an increase in F&V consump-
tion. Diabetes management was a focus for many of the
studies, O 447299 Gith five showing improvement in
HbA1cP>4%2 and fasting blood glucose levels” during
the produce prescription intervention timeframe. Though
encouraging, it is difficult to determine what specific factors
contributed to improved glycaemic control during these inter-
ventions, as dietary data was not reported.

There are cleatly opportunities to utilise community-based
incentive programs to improve both dietary quality, food
security status, and health outcomes, which has been sup-
ported by previous scoping reviews exploring the application
of F&V prescription programs in other areas.*'? However,
they too have made similar comments regarding the variety
and heterogeneity in design and quality of programs.
Focusing specifically on healthcare organisations, Veldheer
et al.*® found most studies assessing dietary quality showed
improvements, although health-related outcomes were more
mixed. Engel and Ruder found some measure of positive
impact in all but one of the studies in their review of F&V
incentive programs for SNAP participants.”” The current
review adds to the literature that providing produce prescrip-
tions in a variety of community settings, outside of healthcare
organisations and SNAP, improves the overall intake of F&V,
food security status, and certain health outcomes. The similar-
ities among the programs could provide a standardised pro-
duce prescription blueprint to be implemented across
different settings.

This scoping review has some definite strengths, it was con-
ducted using the methodological framework from Arksey and
O’Malley™ with enhancements from Levac ez o/ ®?, and was
conducted following the PRISMA-ScR guidelines and check-
list.°® The comprehensive database search was guided by a
specialist, and all screening, data extraction, and mapping
were conducted by two reviewers independently. There are
some limitations, the search revealed several abstracts that
met the criteria but were unable to locate the full-text article
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and therefore not included, this may have meant some relevant
data could have been missed. In addition, following the broad
format for a scoping review may have meant that search was
too wide, a more targeted research question may have helped
reduce the heterogeneity found across the interventions.
Finally, no meaningful statistical analysis could be completed
due to the lack of experimental design of most of the studies,
plus the limited comparison groups in the non-experimental
study designs.

Conclusion

This scoping review of community-based interventions deli-
vering a repeated prescription for healthy produce to address
a diet-related health risk found that most studies showed a sig-
nificant improvement in one or more of the outcomes mea-
sured. However, the diversity of measurement tools made
meaningful comparisons of the effectiveness of the different
programs impossible. In addition, the heterogeneity of pro-
gram design, dosage and duration, and the format and fre-
quency of education, also make meaningful comparisons
difficult. So, while most outcomes showed statistically signifi-
cant improvements, these limitations raise questions as to
the strength of the evidence.

In summary, further study is warranted to compare the
magnitude of effects with the different program methodolo-
gies, and the education component requires further investiga-
tion to understand its contribution to program effectiveness.
Most of the studies included in this review were non-
randomised and did not have a control group, more rigorously
designed and adequately powered RCT's are required to accut-
ately evaluate these types of intervention. Additionally, there
are other barriers to the intake of fresh fruit and vegetables
besides cost, including access and acceptability, these also
require further research. After completion of this review,
recommendations for next steps would be to conduct larger
randomised control trials to determine the effectiveness of
produce prescription programs.
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