
Contemporary Clinical Trials Communications 19 (2020) 100626

Available online 16 July 2020
2451-8654/© 2020 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Contents lists available at ScienceDirect 

Contemporary Clinical Trials Communications 

A community - based positive psychology group intervention to promote 
physical activity among people with metabolic syndrome: Proof of concept 
results to inform a pilot randomized controlled trial protocol 
Rachel A.  Millstein a , c , * , Anne N.  Thorndike b , c , Sonia  Kim a , Elyse R.  Park b , c , Jeff C.  Huffman a , c 

a Department of Psychiatry, Massachusetts General Hospital, United States 
b Department of Medicine, Massachusetts General Hospital, United States 
c Harvard Medical School, United States 

A R T I C L E  I N F O  

Keywords : 
Positive psychology 
Intervention development 
Physical activity 
Chronic disease prevention 
Community - based research 
Multilevel intervention 

A B S T R A C T  

Background : Com mu nity - based phys i cal ac tiv ity in ter ven tions can off set the bur den of de vel op ing chronic dis - 
eases. Pos i tive psy chol ogy (PP) in ter ven tions may im prove health be hav iors, but lit tle is known about their ef - 
fec tive ness in com mu nity - based pre ven tion set tings. A mul ti level PP - based in ter ven tion has never been stud - 
ied in peo ple at risk for chronic dis eases. 
Purpose : The aim of the trial is to demon strate fea si bil ity, ac cept abil ity, and im prove phys i cal ac tiv ity. The 
pur pose is to de scribe the the ory, de sign, and ra tio nale of the ran dom ized con trolled trial (RCT) phase of an it - 
er a tively de vel oped phys i cal ac tiv ity in ter ven tion for meta bolic syn drome. The fea si bil ity re sults of the proof - 
of - concept phase are pre sented. 
Methods : Par tic i pants are adult pri mary care pa tients at com mu nity health cen ters with meta bolic syn drome 
and low phys i cal ac tiv ity (tar get n  =  64). The 8 - week group in ter ven tion con sists of weekly phys i cal ac tiv ity 
goal - setting and self - monitoring, pos i tive psy chol ogy ac tiv i ties, and neigh bor hood walks. Par tic i pants rate fea - 
si bil ity and ac cept abil ity of ses sions. Pre - post - intervention, and 24 weeks later, par tic i pants com plete ac - 
celerom e ters, ques tion naires, and bio met rics. 
Feasibility results : Eight par tic i pants en rolled and seven com pleted. The me dian num ber of group ses sions at - 
tended was 7 out of 8. Av er age ease and use ful ness of ses sions were rated as 7.0 (±0.5)/ 10 and 8.1 (±1.0)/ 
10, re spec tively, in di cat ing fea si bil ity and ac cept abil ity. Av er age pre - post phys i cal ac tiv ity in creased by 2152 
steps and 29.25  min of MVPA/ week. 
Discussion : This proof - of - concept trial demon strated high fea si bil ity and ac cept abil ity, with in creased phys i cal 
ac tiv ity. These pos i tive find ings sug gest that the RCT phase will show high fea si bil ity, ac cept abil ity, and ini tial 
im pact on phys i cal ac tiv ity. 

1 . Introduction 

Ap prox i mately 34% of US adults are at high risk for de vel op ing 
chronic dis eases, and preva lence is pro jected to in crease, par tic u larly 
in com mu ni ties with lim ited re sources [ 25 , 40 , 57 ]. Meta bolic syn - 
drome (MetS) is a con stel la tion of con di tions (e.g., obe sity, hy per ten - 
sion) that in creases the risk of de vel op ing chronic dis eases like type 2 
di a betes and car dio vas cu lar dis ease [ 52 ]. Health be hav iors, in clud ing 
phys i cal ac tiv ity, are crit i cal for re duc ing the de vel op ment of MetS 
and re lated dis eases [ 31 , 42 ], but most peo ple don't achieve rec om - 

mended ac tiv ity lev els [ 23 ]. Mul ti ple fac tors in flu ence phys i cal ac tiv - 
ity, from in di vid ual to com mu ni ties [ 47 , 49 ]. In ter ven ing on phys i cal 
ac tiv ity at mul ti ple lev els can re duce mor bid ity, mor tal ity, and health 
care costs [ 22 , 31 ]. 

At the in di vid ual level, emo tions and mo ti va tion are pri mary dri - 
vers of healthy be hav iors [ 53 ]. Pos i tive psy chol ogy (PP) con structs 
such as op ti mism, self - esteem, and pos i tive af fect are as so ci ated with 
lower risk of de vel op ing MetS [ 7 , 61 ] and ad her ence to phys i cal ac tiv - 
ity and health be hav iors [ 26 , 33 , 44 , 56 ]. PP in ter ven tions in crease pos - 
i tive psy cho log i cal states (e.g., op ti mism, pos i tive af fect) through 
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struc tured ac tiv i ties such as in creas ing aware ness of pos i tive events 
and cul ti vat ing op ti mism [ 6 , 18 , 51 ]. A re lated in ter ven tion is Mo ti va - 
tional In ter view ing (MI), a pa tient - centered ap proach to be hav ior 
change that clar i fies mo ti va tion, am biva lence, and goals [ 38 ]. MI has 
been used to help peo ple in crease phys i cal ac tiv ity and other health 
be hav iors [ 19 ]. Com bin ing PP and MI may lever age the com ple men - 
tary strengths of both strate gies to in flu ence change more than ei ther 
ap proach alone [ 26 ]. 

The eco log i cal model em pha sizes in ter per sonal (so cial) and built 
en vi ron ment lev els of in flu ence on phys i cal ac tiv ity [ 49 ]. Com mu nity - 
based chronic dis ease pre ven tion in ter ven tions can reach un der served 
pop u la tions [ 2 , 14 ] and of fer sup port for en gag ing in healthy be hav - 
iors [ 35 , 41 ]. So cial sup port is a con sis tent pre dic tor of sus tained phys - 
i cal ac tiv ity [ 3 , 36 ], whereas lone li ness is as so ci ated with an in creased 
like li hood of meet ing cri te ria for MetS [ 60 ]. Re la tion ships be tween 
built en vi ron ment fea tures (e.g., side walks, walk a ble des ti na tions) 
and phys i cal ac tiv ity are well es tab lished [ 3 , 8 , 9 , 45 ] and can be iden - 
ti fied us ing neigh bor hood walk a bil ity as sess ments to iden tify op por tu - 
ni ties for lo cal phys i cal ac tiv ity [ 10 , 48 ]. 

The goals of this study are to de scribe the de sign and de vel op ment 
of the Move More, Feel Well: MAPP (Mo ti va tion, Au dit, and Pos i tive 
Psy chol ogy) study ran dom ized con trolled trial (RCT). MAPP is a com - 
mu nity - based PP - MI mul ti level in ter ven tion for sub - optimally ac tive 
peo ple at risk of de vel op ing chronic dis eases (MetS). The in ter ven tion 
is an 8 - week PP - MI group - based walk ing pro gram in com mu nity clin - 
ics within a large health care sys tem. The re sults of the proof - of - 
concept fea si bil ity study that in formed the pi lot RCT are also pre - 
sented. 

2 . Methods 

2. 1 . ORBIT model and study development 

Fol low ing the pro gres sive Obe sity - Related Be hav ioral In ter ven tion 
Tri als (OR BIT) model for de vel op ing health be hav ior in ter ven tions 
[ 20 ], the first phase of MAPP de vel op ment (OR BIT phases 1a and 1b; 
see Fig. 1 ) was qual i ta tive re search to gather in ter view data on par tic - 

i pants’ ex pe ri ences of liv ing with MetS (re vised man u script un der re - 
view), which in formed the de vel op ment of the sec ond phase proof - of - 
concept in ter ven tion study (OR BIT phase IIa: pre lim i nary test ing of a 
proof - of - concept study). The in ter ven tion was fur ther re fined af ter the 
proof - of - concept study. De ter min ing study fea si bil ity and ac cept abil - 
ity were the pri mary aims of the proof - of - concept study. The pi lot 
RCT for which the pro to col is de scribed herein rep re sents phase IIb of 
the OR BIT model for pre lim i nary test ing of pi lot stud ies). The de scrip - 
tion of the stud ies will be pre sented in the fol low ing se quence: 1) de - 
vel op ment of the RCT in ter ven tion, 2) a sum mary of the proof - of - 
concept study meth ods and find ings, 3) a de scrip tion of changes made 
from the proof - of - concept phase to in form the RCT pro to col, and 4) 
the RCT data analy sis plans. Of note, the in ter ven tion con tent, re cruit - 
ment strate gies, and mea sures were largely the same in the proof - of - 
concept study (OR BIT IIa) and pi lot RCT (OR BIT IIb), with changes 
be tween the two phases de scribed fol low ing the proof - of - concept 
study re sults. 

2. 1. 1 . Intervention development and theoretical models 
The MAPP in ter ven tion for the pi lot RCT (OR BIT model phase IIb; 

Fig. 1 ) was de vel oped based on ex ist ing the ory and tai lored for the 
MetS pop u la tion us ing qual i ta tive pa tient in ter views (OR BIT model 
phases 1a and 1b) and the fea si bil ity/ ac cept abil ity of the proof - of - 
concept study (OR BIT model phase 2a). The PP ex er cises were 
adapted from ev i dence - based in ter ven tions and based on pre vi ous 
work with med ical pa tients [ 6 , 18 , 26 , 28 ]. The phys i cal ac tiv ity goal 
set ting and self - monitoring con tent was cre ated us ing a pa tient - 
centered MI ap proach [ 30 ]. PP and MI have been shown to in te grate 
ef fec tively in prior stud ies of med ical pop u la tions based on a pre vi - 
ously pub lished model [ 26 , 27 ] ( Fig. 2 ). Briefly, in creas ing pos i tive 
psy cho log i cal states through PP in ter ven tions, such as op ti mism and 
de ter mi na tion, may in crease mo ti va tion and ad her ence to health be - 
hav iors [ 51 ]. Si mul ta ne ously, MI helps re duce am biva lence, in crease 
self - efficacy, and com bined with be hav ioral goal - setting, al lows peo - 
ple to move to ward val ued goals [ 30 , 37 ], such as in creased phys i cal 
ac tiv ity and im proved health. Fur ther more, in creased salience of pos i - 
tive emo tions dur ing phys i cal ac tiv ity can in crease con scious and non - 

Fig. 1 . The OR BIT model of be hav ioral in ter ven tion de vel op ment [ 20 ], with ar rows in di cat ing the stages of de vel op ment in the pre sent study. 

Fig. 2 . PP - MI's ef fects on phys i cal ac tiv ity. Model orig i nally pre sented in Ref. [ 26 ]. 
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conscious mo ti va tion and re in force the be hav ior as de scribed in the 
Up ward Spi ral The ory of Lifestyle Change [ 56 ]. Build ing upon these 
mod els, the pre sent in ter ven tion ex pands be yond the in di vid ual level 
and broad ens its scope to in cor po rate the in ter per sonal tar gets of so - 
cial ben e fits in a group in ter ven tion, which are widely used in health 
be hav ior change pro grams, em pha siz ing so cial sup port, peer mo ti va - 
tion, and ac count abil ity (e.g., the Di a betes Pre ven tion Pro gram [ 21 ]). 
Fur ther ex pand ing through the lev els of the eco log i cal model of 
health be hav iors [ 49 ], MAPP also in cludes a fo cus on ed u ca tion, ex - 
plo ration, and as sess ment of each clin ic's sur round ing neigh bor hood 
built en vi ron ment and walk a bil ity ( Fig. 3 ). To as sess neigh bor hood 
walk a bil ity (fea tures that sup port walk ing, such as side walks and 
cross walks), dur ing the mid point of the in ter ven tion, par tic i pants are 
asked to walk a new route in their neigh bor hood and use the MAPS - 
Mini au dit tool [ 48 ] to eval u ate their walk ing en vi ron ment. Fi nally, to 
fur ther sup port be hav ioral re hearsal and self - efficacy [ 37 ], each ses - 
sion in cludes a 30 - min group walk around the clinic neigh bor hoods or 
equiv a lent in door ac tiv ity in case of in clement weather. 

2. 1. 2 . Intervention content 
Each ses sion is 90  min long, with 8 in ter ven tion ses sions plus one 

con sent ses sion prior to be gin ning the study. All par tic i pants re ceive a 
man ual to keep and record their weekly ac tiv i ties. The MI - based phys - 
i cal ac tiv ity ed u ca tion and goal - setting sec tion of the in ter ven tion 
( Table 1 ) was de signed to pro vide phys i cal ac tiv ity ed u ca tion and 
sup port for in di vid u al ized weekly goal set ting. Par tic i pants are given 
a Fit bit Alta™ (or equiv a lent wrist - worn Fit bit if mod els change dur - 
ing the study) to keep, to self - monitor their phys i cal ac tiv ity for the 
du ra tion of the study and there after. Each week, they are asked to 
track their steps and phys i cal ac tiv ity us ing log sheets in the man ual 
and set a SMART (Spe cific, Mea sur able, At tain able, Rel e vant, and 
Time - based) goal. 

The PP sec tion ( Table 1 ) was adapted from prior PP in ter ven tion 
stud ies [ 6 , 15 , 26 , 28 ] and fo cused on pos i tive emo tions achieved dur - 
ing and af ter pre sent and past phys i cal ac tiv ity. The PP ex er cises are 
or dered and paired with a rel e vant phys i cal ac tiv ity topic (e.g., per se - 
ver ance and set ting a SMART goal). Par tic i pants are en cour aged to 
use the PP skills reg u larly out side of the group ses sions by be com ing 
more aware of dif fer ent pos i tive thoughts and feel ings as they oc cur, 
ex pand ing their vo cab u lary of pos i tive emo tions, and notic ing pos i tive 
feel ings dur ing and af ter their phys i cal ac tiv ity. Based on feed back 
from the proof - of - concept study, the man ual in cludes ba sic nu tri tion 

ed u ca tion (USDA Healthy Plate, serv ing sizes, sources of sodium and 
sugar) as “bonus pages” for par tic i pants’ ref er ence, but these are not 
dis cussed in the weekly in ter ven tion ses sions. See Fig. 4 for the man - 
ual table of con tents. 

2. 2 . RCT participants 

2. 2. 1 . Study criteria 
Study cri te ria and re cruit ment are nearly iden ti cal for the proof - of - 

concept study and the RCT. Par tic i pants are el i gi ble if they have at 
least three of five MetS con di tions, in clud ing hy per ten sion (sys tolic 
blood pres sure ≥130  mm Hg and/ or di as tolic blood pres sure ≥85  mm 
Hg or be on blood pres sure med ica tion), hy per lipi demia (high - density 
lipopro tein (HDL) cho les terol <40  mg/ dL in men or <50  mg/ dL in 
women), high cho les terol (serum triglyc erides ≥150  mg/ dL), el e vated 
blood glu cose (fast ing plasma glu cose > 100  mg/ dL), or high BMI 
(≥29.1  kg/ m2 for men and 27.2  kg/ m2 for women) [ 52 ]. Par tic i pants 
can have two MetS con di tions if they have PCP ap proval. All par tic i - 
pants must meet the low phys i cal ac tiv ity in clu sion cri te ria of not 
meet ing na tional rec om men da tions, e.g., <150  min/ week of mod er - 
ate - vigorous phys i cal ac tiv ity (MVPA) [ 43 ], as mea sured by the In ter - 
na tional Phys i cal Ac tiv ity Ques tion naire - Short Form (IPAQ - SF) [ 34 ]. 
The IPAQ - SF mea sures self - reported aer o bic phys i cal ac tiv ity in the 
past 7 days in the do mains of vig or ous ac tiv ity, mod er ate ac tiv ity, and 
walk ing. Ex clu sion cri te ria based on chart re view and PCP con fir ma - 
tion in clude: hav ing di ag nosed di a betes (he mo glo bin A1c: ≥6.5 or 
blood sugar ≥126  mg/ dl) or car diac dis eases, hav ing med ical ill nesses 
that will likely lead to death within 6 months, be ing un der cur rent 
treat ment for can cer, liver, or re nal dis ease, not hav ing a tele phone, 
be ing un able to par tic i pate in phys i cal ac tiv ity, or are be ing un able to 
speak, read, or write Eng lish. 

2. 2. 2 . Recruitment and enrollment 
Par tic i pants are adult out pa tients who have a pri mary care physi - 

cian (PCP) at the eth ni cally and eco nom i cally di verse com mu nity 
health cen ters within the health care sys tem. Po ten tial par tic i pants are 
iden ti fied through sys tem atic searches us ing the health care sys tem's 
se cure on line med ical record query tool, the Re search Pa tient Data 
Reg istry (RPDR), study staff re cruit ing at ta bles in the clin ics, fly ers 
posted at the clin ics, and PCP re fer rals. All par tic i pants must be ap - 
proved by their PCPs prior to en rolling. This is done by send ing an 
email to PCPs with a list of po ten tially med ically el i gi ble pa tients 

Fig. 3 . Mul ti level eco log i cal model as ap plied to The Move More, Feel Well: MAPP Study. 
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Table 1 
RCT in ter ven tion ses sion con tent. 

Session Motivational Interviewing Topic Positive Psychology Topic 

1 Moving for Better Health and 
Small Steps 

Gratitude for Health/Positive Feelings 
from Exercise 

2 Setting a SMART Physical 
Activity Goal 

Perseverance 

3 Barriers and Problem Solving Using Personal Strengths to Meet Your 
Goal 

4 Finding New Routes Enjoyable and Meaningful Physical 
Activities 

5 Using Neighborhood and Social 
Resources 

Remembering Past Successes Around 
Exercise 

6 Reducing Your Sitting 
Time/Standing Breaks 

Capitalizing on Goals and Health 

7 Strength Training and Equipment The Good Life 
8 Managing Slips Planning for the Future 

(from the RPDR search) and ask ing PCPs to ap prove or deny the 
study's con tact with their pa tients. Once ap proval is re ceived, opt - out 
let ters are sent to those pa tients such that the PCP has knowl edge of 
the study be fore po ten tial par tic i pants. Re cruit ment be gan in June of 
2019 and is ex pected to con tinue through July of 2021 or un til 64 
par tic i pants are re cruited. Eight par tic i pants are ran dom ized to each 
group, nested within clin ics. 

El i gi ble pa tients iden ti fied through the RPDR are mailed opt - out 
let ters. Pa tients who do not opt - out from study - related con tact and 
are ap proved for po ten tial par tic i pa tion by their PCP are con tacted by 
a study co or di na tor. Par tic i pants are ex cluded at the time of screen ing 
if they show cog ni tive im pair ment on a six - item screen [ 12 ] or re port 

150 or more min utes per week of MVPA ( Fig. 5 ). Of note, due to re - 
cent changes man dated by our health care sys tem's COVID - 19 safety 
pre cau tions, all study pro ce dures from March 2020 un til fur ther no - 
tice, will be com pleted re motely us ing vir tual video ses sions, con sent - 
ing, and screen ing. All par tic i pants sign an in formed con sent form or 
may have doc u men ta tion of ver bal con sent if con sent ing re motely. All 
study pro ce dures were ap proved by our health care sys tem's In sti tu - 
tional Re view Board. This study is reg is tered at clinicaltrials. gov 
(proof - of - concept study: NCT [re moved for blind ing], and RCT: NCT 
[re moved for blind ing]). 

2. 2. 3 . Randomization 
Af ter com plet ing the phone screen, el i gi ble and in ter ested par tic i - 

pants are asked to at tend an in - person (or vir tual if con ducted dur ing 
COVID - 19) ses sion to com plete in formed con sent, base line ques tion - 
naires, ran dom iza tion, and bio met rics (weight, blood pres sure) ( Fig. 
6 ). Af ter com plet ing con sent and all base line mea sures, par tic i pants 
are ran dom ized to ei ther the im me di ate or wait list con trol group. 
Ran dom iza tion was cre ated by a ran dom num ber gen er a tor in Mi - 
crosoft Ex cel and is struc tured in blocks of 8 based on re cruit ment tar - 
gets at each clinic. 

2. 2. 4 . Control condition 
A wait list con trol de sign is used to en sure that all par tic i pants re - 

ceive the in ter ven tion and to have a suit able com par i son group. Par - 
tic i pants com plete self - report in stru ments at base line prior to ran dom - 
iza tion. Par tic i pants are ran dom ized to ei ther the im me di ate or wait - 
list con di tion. Those in the wait list con trol group are given self - report 
as sess ments at the same times as the im me di ate group, at start of the 

Fig. 4 . In ter ven tion man ual table of con tents. 

http://clinicaltrials.gov/
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Fig. 5 . CON SORT flow di a gram for the MAPP RCT. 

in ter ven tion, con clu sion of in ter ven tion, and 24 weeks later ( Fig. 6 ). 
Wait list con trol par tic i pants are given their Fit bits at ran dom iza tion 
so that both the im me di ate and con trol par tic i pants have a Fit bit and 
equal op por tu nity to self - monitor phys i cal ac tiv ity from the start of 
the study. Treat ment con di tion is not blinded to par tic i pants or in ves - 
ti ga tors. The PI runs the in ter ven tion groups so blind ing is not pos si - 
ble. The im me di ate group be gins the week af ter ran dom iza tion, and 
the con trol group be gins the week af ter the im me di ate group in ter - 
ven tion ends (e.g., groups are stag gered by 8 weeks). 

2. 3 . Data collection and outcomes 

2. 3. 1 . Data collection timing and payment 
Par tic i pant so ciode mo graphic in for ma tion, cur rent med ica tions, 

med ical his tory, and cur rent med ical sta tus are ob tained from par tic i - 
pant self - report and the elec tronic med ical record. Par tic i pants com - 
plete as sess ments in clud ing wear ing the ac celerom e ter for one week 
be fore the start of the in ter ven tion (base line) and af ter the com ple tion 
of the in ter ven tion (af ter week 8) and at week 24 to as sess sus tain - 
abil ity of ef fects. The con trol con di tion also has a 24 - week fol low - up 
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Fig. 6 . Study time line. 

that oc curs at week 33, or 24 weeks af ter the start of their in ter ven - 
tion group. Par tic i pants are paid $25 per as sess ment (com plete Acti - 
graph and ques tion naires), for a to tal of up to $75 in the im me di ate 
group (three as sess ment time points) and $100 in the wait list con trol 
group (four as sess ment time points); see Fig. 6 for a study time line. 

2. 3. 2 . Intervention feasibility 
In ter ven tion fea si bil ity is the pri mary study out come. It is mea - 

sured by cal cu lat ing the num ber of in ter ven tion ses sions at tended by 
each par tic i pant. 

2. 3. 3 . Session acceptability 
To mea sure ac cept abil ity, af ter com plet ing each weekly ses sion, 

par tic i pants are asked to rate the ease (“How easy was it to com plete 
this ses sion?“) and util ity (“How use ful was this ses sion?“) of the ses - 
sions on a scale of 0 (very dif fi cult/ not help ful) to 10 (very easy/ very 
help ful). 

2. 3. 4 . Feasibility of outcome measures 
To ex am ine the fea si bil ity of study out come mea sures, the per cent 

of pre - and post in ter ven tion ques tion naires com pleted and ac - 
celerom e ter use are mea sured. 

2. 3. 5 . Session impact 
Par tic i pants are asked to rate their hap pi ness and op ti mism (0 – 10) 

be fore and af ter each ses sion, which are used to cal cu late im me di ate 
im pact. 

2. 3. 6 . Process evaluation and fidelity 
Af ter each ses sion, par tic i pants com plete a 6 item ques tion naire 

rat ing at trib utes of the ses sion on a con tin uum from 1 to 7 with their 
re sponse to the ses sion. The con structs mea sured are ease, value of 
the ses sion, pleas ant ness, hap pi ness, ex cite ment, and con fi dence. 

Treat ment fi delity is as sessed us ing weekly fi delity check lists cre - 
ated for this study and adapted from pre vi ous re search [ 26 ]. A re - 
search co or di na tor pre sent at the ses sions rates the in ter ven tion ist (PI 
and/ or trained psy chol o gist sub sti tute) on a 7 - point scale for each of 
the two com po nents, PP and MI, and the to tal score is cal cu lated out 
of 14 fi delity points. 

2. 4 . Outcome measures 

2. 4. 1 . Physical activity and diet 
Ob jec tive phys i cal ac tiv ity is as sessed us ing Acti graph 

GT3×  +  ac celerom e ters (Acti graph LLC, Pen sacola, FL). We re quire 
at least four valid days (de fined as at least 600  min of wear time) for 
the ac celerom e ter data to be in cluded in analy ses, based on es tab - 
lished rec om men da tions and prior stud ies [ 11 , 29 ]. Mea sures in clude 
steps per day, av er age daily min utes of light phys i cal ac tiv ity (de fined 
as 100 – 1951 counts/ minute), mod er ate to vig or ous phys i cal ac tiv ity 
(MVPA; ≥ 1952 counts/ minute), and seden tary time (<100 counts/ 
minute) [ 24 ]. Ac til ife ver sion v6.13.3 is used to an a lyze the raw Acti - 
graph data in 60  s epochs. In ad di tion, self - reported phys i cal ac tiv ity 
is mea sured us ing the IPAQ - SF [ 34 ]. 

Bar ri ers to com plet ing phys i cal ac tiv ity are mea sured us ing the 
Bar ri ers to Be ing Ac tive Quiz [ 13 ], a 21 - item mea sure ex plor ing seven 
main cat e gories of bar ri ers, in clud ing lack of time, en ergy, and re - 
sources. 

Diet is as sessed us ing the (_CD C_s_2017) Be hav ioral Risk Fac tor 
Sur veil lance Sys tem (BRFSS) Fruit and Veg etable Mod ule to mea sure 
fruit and veg etable in take ((CDC), 2011). The Na tional Can cer In sti - 
tute's Per cent age En ergy from Fat Screener [ 55 ] is also used to mea - 
sure per cent calo ries from fat by es ti mat ing peo ple's typ i cal per cent - 
age of en ergy de rived from eat ing com mon fat - containing foods. 

2. 4. 2 . Psychological outcomes and quality of life 
Psy cho log i cal out comes are mea sured us ing self - report ques tion - 

naires to as sess dis po si tional op ti mism, state op ti mism, pos i tive af fect, 
health - related qual ity of life (HRQoL), anx i ety and de pres sion. Dis po - 
si tional or trait op ti mism is mea sured us ing the Life Ori en ta tion Test - 
Revised (LOT - R) [ 50 ], a well - validated 6 - item in stru ment. State op ti - 
mism is mea sured us ing the State Op ti mism Mea sure (SOM) [ 39 ], 
which aims to cap ture the change able na ture of op ti mism based on 
time and sit u a tion. Pos i tive af fect is mea sured us ing the 10 pos i tive 
af fect items on the Pos i tive and Neg a tive Af fect Sched ule (PANAS) 
[ 59 ]. HRQoL is as sessed via the well - validated Med ical Out comes 
Study Short Form - 12 (SF - 12) [ 58 ], which has been as so ci ated with 
mor tal ity in car diac pa tients. Anx i ety and de pres sion are mea sured us - 
ing the Hos pi tal Anx i ety and De pres sion Scale (HADS) [ 5 ], a well - 
validated sched ule used in many stud ies with med ical pa tients. This 
ques tion naire is ad min is tered in - person with a psy chol o gist (PI; 
blinded) be fore the be gin ning of first ses sion to screen for de pres sion 
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and de ter mine if any ad di tional fol low - up or men tal health re fer rals 
are needed. 

En vi ron men tal bar ri ers and neigh bor hood walk ing re sources are 
as sessed us ing four sub scales from the Neigh bor hood En vi ron ment 
Walk a bil ity Scale - Abbreviated (NEWS - A) [ 46 ], which mea sures var i - 
ous as pects of the built en vi ron ment re lated to walk ing, such as traf fic 
and crime safety. 

2. 4. 3 . Biometrics 
Weight (Oz eri Bath room Scale Model #ZV23 - W) and blood pres - 

sure (OM RON 3 Se ries Au to matic Blood Pres sure Mon i tor Model 
BP710  N) are mea sured at base line, con clu sion of in ter ven tion, and at 
24 - week fol low up and are con firmed, if nec es sary, us ing data avail - 
able in the elec tronic med ical record. Con fir ma tion is re quired if par - 
tic i pants’ home or study visit bio met ric mea sure ments vary from 
those re ported in the most re cent clin i cal visit, with clin i cal visit data 
con sid ered more ac cu rate. 

3 . Proof - of - concept study description and findings that informed 
the pilot RCT 

3. 1 . Proof - of - concept study methods 

For the proof - of - concept study (OR BIT phase IIa), fea si bil ity and 
ac cept abil ity were the pri mary out comes. The fea si bil ity and ac cept - 
abil ity hy pothe ses were that a ma jor ity of par tic i pants would com - 
plete at least 75% of ses sions with scores on the ease and util ity of the 
ses sions rated at least 7 out of 10. In ad di tion, we aimed to as sess the 
fea si bil ity of data col lec tion and ex plored pre - post ef fects of the in ter - 
ven tion on ob jec tive phys i cal ac tiv ity, self - reported psy choso cial mea - 
sures, weight, and blood pres sure. 

We re cruited par tic i pants in June 2018 for the first clinic group 
(round 1) and Jan u ary 2019 for the sec ond clinic group (round 2). 
The in ter ven tion was mod i fied af ter feed back from the round 1 group, 
to align rel e vant PP and MI top ics each week and adding the con sent 
ses sion prior to be gin ning the in ter ven tion due to dif fi culty com plet - 
ing all ma te r ial in week 1. Fea si bil ity and ac cept abil ity were as sessed 
us ing de scrip tive sta tis tics as de scribed in the RCT meth ods. As sess - 
ments were com pleted one week prior to be gin ning the in ter ven tion 
and af ter the con clu sion of the in ter ven tion (week 8). The Com mu nity 
Healthy Ac tiv i ties Model Pro gram for Se niors (CHAMPS) [ 54 ], a 41 - 
items self - report phys i cal ac tiv ity mea sure that in cludes strength and 
flex i bil ity items, was used in ad di tion to the IPAQ. 

To ex am ine the pre - and post - intervention ef fects on mean phys i - 
cal ac tiv ity, ad di tional health be hav iors, psy cho log i cal out comes, and 
bio met rics (blood pres sure and weight), paired t - tests and ef fect sizes 
(Co hen's d ) were cal cu lated. All sta tis ti cal tests were two - tailed, and 
p  <  .05 was con sid ered sig nif i cant. Given the small sam ple sizes, ef - 
fect sizes were con sid ered to be more in for ma tive than p - val ues. 

3. 2 . Proof - of - concept study participant characteristics 

We ap proached 39 par tic i pants across two pri mary care clin ics 
within our hos pi tal's out pa tient com mu nity clin ics who were po ten - 
tially el i gi ble for the proof - of - concept study based on MetS med ical 
cri te ria. The in clu sion/ ex clu sion cri te ria were the same as those de - 
scribed in the RCT meth ods above. Of those, 11 peo ple were in ter - 
ested and screened. Of those, 8 par tic i pants were el i gi ble, in ter ested, 
and en rolled (4 from each clinic). One par tic i pant dropped out af ter 
the first ses sion, leav ing 7 com pleters. All par tic i pants were fe males 
with over weight or obe sity (BMI mean: 35.1  ±  3.8, range: 27.2 – 
38.1), and a mean age of 
63.3 years old (standard deviation; SD=3.6). A majority of participants (85%; n=6) were White , 
one iden ti fied as His panic/ Latina, and one iden ti fied as Na tive Amer i - 
can. Be sides over weight/ obe sity, the most com mon meta bolic syn - 

drome con di tions were hy per ten sion (n  =  6; 85%) and hy per lipi - 
demia (n  =  3; 43%). Two par tic i pants had a di ag no sis of de pres sion 
(28%) and four had a di ag no sis of an anx i ety dis or der (57%) based on 
med ical records. 

3. 3 . Primary aim (feasibility and acceptability) 

Eight par tic i pants en rolled across both groups (one at each pri - 
mary care clinic), and one dropped out af ter the first ses sion. The me - 
dian num ber of ses sions at tended was seven, or 96.4% of ses sions per 
per son, above the a pri ori fea si bil ity thresh old of 75% of ses sions. 
From the post - session ac cept abil ity scores, the mean rat ing of ses sion 
ease was 7.0/ 10 (SD  =  0.5), and the mean util ity rat ing was 8.1/ 10 
(SD  =  1.0), both at or above the a pri ori thresh old of 7/ 10 
( Supplemental Figs. 1 and 2 ). For fea si bil ity of out come mea sures, the 
re main ing seven par tic i pants com pleted 87.5% of fol low - up self - 
report as sess ments, and 71.4% had com plete ac celerom e ter data. In 
terms of im me di ate im pact, all ses sions showed in creased hap pi ness 
and op ti mism scores ( Supplemental Table 1 ). 

3. 4 . Secondary aim (pre - post changes in study outcomes) 

3. 4. 1 . Physical activity ( Table 2 ) 
Ac celerom e ter - measured MVPA in creased from an av er age of 75.3 

(SD: 72.8) min utes per week at base line, to 109.6 (SD: 83.2) min utes 
per week at fol low - up, an av er age in crease of 34.3  min per week 
( d= 0.38; Table 2 ). Ac celerom e ter - measured steps in creased from a 
mean of 4352.3 (SD: 1877.2) and me dian of 4213.5 per day to a mean 
of 6504.1 (SD: 4747.6) and a me dian of 4906.0 per day. The mean in - 
creased by 2151.8 steps per day, ap prox i mately one mile ( d= 0.41). 
Ac celerom e ter - measured seden tary time in creased by an av er age of 
142.5  min per week, from 1029.3 (SD: 133.0) min utes per week at 
base line, to 1171.8 (SD: 243.4) min utes per week at fol low - up 
( d= 0.57). Self - reported MVPA in creased from 15.0 (SD: 19.4) min - 
utes per week at base line to 349.3 (SD: 224.3) min utes per week at 
fol low up ( d= 2.10); one out lier was trun cated to the next high est 
value. Due to scor ing dif fi culty and in com plete data, the CHAMPS 
self - reported ac tiv ity was not in cluded. Four Bar ri ers to Be ing Ac tive 
Quiz sub scales de creased with a large ef fect size ( d  ≥  0.50): so cial in - 
flu ence ( d  =  0.50), lack of re sources ( d  =  0.60), lack of willpower 
( d= .87), and lack of skill ( d  =  1.06). 

Table 2 
Proof - of - concept study changes in phys i cal ac tiv ity and bio met ric mea sures. 

Measure Pre - test 
mean 
(SD) 

Post - test 
mean (SD) 

Δ t d 

Biometrics 

Weight (lbs) 201.2 
(24.4) 

197.4 
(22.2) 

−3.77 2.33 
(*) 

0.95 

Systolic blood pressure (mmHg) 131.6 
(23.6) 

129.2 
(12.1) 

−2.4 0.37 0.16 

Diastolic blood pressure (mmHg) 87.6 (7.4) 78.2 (1.9) −9.4 1.52 0.68 
Accelerometer - measured physical activity 
Moderate - vigorous physical 

activity (MVPA) (min/week) 
75.3 
(72.8) 

109.6 
(83.2) 

34.3 1.0 0.38 

Steps/day 4336.6 
(1888.2) 

6432.5 
(4785.9) 

2065.9 1.1 0.41 

Sedentary time (min/day) 1029.3 
(133.0) 

1171.8 
(243.4) 

142.5 1.5 0.57 

Self - reported physical activity 
International Physical Activity 

Questionnaire (IPAQ) 
(min/week MVPA) 

15.0 
(19.4) 

349.3 a 

(224.3) 
334.3 3.88** 2.10 

**p  <  .01, (*) p  <  .10. a One out lier was trun cated to the next high est value. 
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3. 4. 2 . Diet 
Self - reported veg etable con sump tion im proved by 0.4 serv ings per 

week with a large ef fect size ( d  =  0.53). Self - reported fruit con sump - 
tion and en ergy from fat con sump tion did not change with a mean ing - 
ful ef fect size. See Table 3 for de tails. 

3. 4. 3 . Psychosocial variables 
Most of the psy choso cial and health be hav ior vari ables im proved 

( Table 3 ). Those with large ef fect size changes (Co hen's d  ≥  0.5) from 
base line to fol low - up were dis po si tional op ti mism ( d= .53), de pres - 
sion ( d= .62), state op ti mism ( d  =  0.72), men tal HRQoL ( d  =  0.73), 
and pos i tive af fect ( d  =  0.88). As the NEWS - A neigh bor hood as sess - 
ment sub scales did not change, the re sults are not re ported. 

3. 4. 4 . Biometrics 
Av er age weight de creased 2.6 pounds ( d  =  0.95), sys tolic blood 

pres sure de creased 2.4  mmHg ( d  =  0.16), and di as tolic blood pres - 
sure de creased 9.4  mmHg ( d  =  0.68) ( Table 2 ). A. 

4 . Adaptations from the proof - of - concept phase to the RCT phase 

The in ter ven tion was adapted be tween proof - of - concept groups 
(rounds 1 and 2) by fur ther tai lor ing the con tent to this pop u la tion, 
re - ordering the top ics to pro mote bet ter group co he sion, and clar i fy - 

Table 3 
Proof - of - concept study self - reported psy choso cial and health be hav ior vari - 
ables. 

Barriers to Being Active Quiz 

Lack of Time 2.00 
(2.52) 

2.29 
(1.98) 

0.29 0.35 0.13 

Social Influence 3.43 
(2.30) 

2.29 
(1.89) 

−1.14 −1.71 0.50 

Lack of Energy 1.29 
(2.56) 

1.86 
(1.95) 

0.57 0.7 0.25 

Lack of Willpower 5.86 
(0.69) 

2.14 
(1.35) 

−3.71 −7.84** 0.87 

Fear of Injury 1.43 
(1.62) 

1.14 
(1.21) 

−0.29 −0.79 0.20 

Lack of Skill 2.71 
(1.70) 

1.14 
(1.21) 

−1.57 −2.42 
(*) 

1.06 

Lack of Resources 2.71 
(2.75) 

1.43 
(1.27) 

−1.29 −1.65 0.60 

Diet 
Fruit Consumption (BRFSS screener; 

servings/day) 
1.25 
(1.51) 

1.07 
(0.88) 

−0.18 - .54 .14 

Vegetable Consumption (BRFSS 
screener; servings/day) 

1.50 
(0.33) 

1.90 
(0.69) 

0.40 1.16 .53 

Percent energy from fat (NCI) 3.91 
(2.76) 

3.38 
(1.12) 

- .53 - .54 .20 

Mental health 
Dispositional Optimism (LOT - R) 11.71 

(2.81) 
10.14 
(3.08) 

−1.57 −1.18 .53 

Positive Affect (PANAS) 36.14 
(5.05) 

40.71 
(5.28) 

4.57 1.60 .88 

Quality of Life (SF - 12 Mental 
Health) 

48.19 
(8.18) 

54.18 
(8.18) 

5.99 2.40 (*) .73 

Quality of Life (SF - 12 Physical 
Health) 

41.92 
(5.98) 

44.60 
(9.90) 

2.68 .60 .33 

State Optimism (SOM) 27.75 
(6.70) 

31.75 
(3.95) 

4.00 1.76 .72 

Anxiety (HADS) 6.71 
(1.98) 

5.57 
(2.76) 

−1.14 −1.54 .47 

Depression (HADS) 4.57 
(2.88) 

2.43 
(1.81) 

−2.14 −1.67 .62 

**p  <  .01, (*) p  <  .10. Note: NCI: Na tional Can cer In sti tute, LOT - R: Life Ori - 
en ta tion Test - Revised, PANAS: Pos i tive and Neg a tive Af fect Sched ule, SF - 12: 
Short Form - 12 Item Scale, SOM: State Op ti mism Mea sure, HADS: Hos pi tal 
Anx i ety and De pres sion Scale. 

ing in struc tions that were con fus ing. In ad di tion, due to sur vey length 
and par tic i pant bur den, the CHAMPS is not used in the RCT. The pos i - 
tive re sults of these fea si bil ity and ac cept abil ity mea sures sug gested 
that the adapted ver sion of the in ter ven tion was suit able for use in the 
next phase RCT. Exit in ter views com pleted by blinded as ses sors fur - 
ther sug gested that an ad di tional ses sion should be added to re duce 
the amount of ma te r ial pre sented each week and that par tic i pants 
wanted some diet in for ma tion. There fore, in the RCT, the ad di tional 
pre - visit con sent ses sion was added, and the di etary in for ma tion 
sheets were in cluded in the man ual as de scribed above. Be yond the 
high fea si bil ity and ac cept abil ity, the pos i tive ef fects on hap pi ness 
and op ti mism and im prove ments in the out comes sug gested that the 
in ter ven tion should be made avail able to all par tic i pants in the RCT. 
There fore, the de ci sion was made to have the con trol group be a wait - 
list, rather than the ini tially pro posed en hanced usual care con di tion. 

5 . Planned RCT data analysis 

5. 1 . Feasibility and acceptability 

All analy ses will be com pleted with the 64 ran dom ized par tic i - 
pants. To as sess the pri mary out come of fea si bil ity, the num ber of ses - 
sions at tended by each par tic i pant is recorded and de scrip tive sta tis - 
tics will be cal cu lated. The a pri ori thresh old es tab lished for fea si bil ity 
is that a ma jor ity of par tic i pants (≥50%) would at tend at least 6 out 
of the 8 ses sions. To fur ther test fea si bil ity, we will use a one sam ple 
test of pro por tions with 0.5 as the null hy poth e sis, with type one er ror 
of 0.05 and power of .80. Ac cept abil ity of each ses sion is as sessed by 
de scrip tive sta tis tics of ses sion ease and util ity, with an a pri ori thresh - 
old of at least 7/ 10 [ 15 ]. To fur ther as sess ac cept abil ity, we will es ti - 
mate the mean score us ing a ran dom ef fects model with a ran dom in - 
ter cept for pa tient to ac count for the re peated ac cept abil ity mea sure - 
ments from each par tic i pant. Pre - post - session hap pi ness and op ti mism 
are also cal cu lated for each ses sion us ing de scrip tive sta tis tics. De - 
scrip tive sta tis tics will be used to cal cu late the per cent of par tic i pants 
who com pleted the as sess ments. 

5. 2 . Outcomes 

For phys i cal ac tiv ity, psy cho log i cal out comes, MetS - relevant 
health be hav iors and MetS - relevant bio mark ers, we will model the 
changes in the out comes us ing a mixed ef fects model with a ran dom 
in ter cept to ac count for the re peated mea sures on each par tic i pant 
and to al low for miss ing data. Us ing this analy sis, we will be able to 
es ti mate both the change over time in the im me di ate in ter ven tion 
group as well as be tween group dif fer ences in change over time com - 
par ing the im me di ate in ter ven tion group to the wait list con trol 
group. For each com par i son, the pri mary analy sis will as sess if there 
was any change from base line (im me di ate group) or start of in ter ven - 
tion (wait list con trol) at ei ther of the two fol low - up time points. If a 
sig nif i cant change is ob served in this global test, we will as sess which 
time points led to the sig nif i cant dif fer ence. In ad di tion to test of sta - 
tis ti cal sig nif i cance, the ef fect sizes for the in ter ven tion will be es ti - 
mated to aid in de sign of fu ture tri als. For all analy ses, an in tent - to - 
treat ap proach will be used to ex plore be tween - group dif fer ences, and 
all tests will be con sid ered sig nif i cant based two - tailed al pha level of 
.05. The p - value will be nom i nal, given the mul ti ple planned com par - 
isons, and ef fect sizes are con sid ered to be more in for ma tive. 

5. 3 . Power calculations 

We will re cruit 32 par tic i pants per arm in the Phase 3 RCT (to tal 
n  =  64). For fea si bil ity, as sum ing a com ple tion rate of 74%, we will 
have 80% power to de tect a dif fer ence from the null hy poth e sis of 
50% with the sam ple size of 32 (power one pro por tion, Stata v15). 
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Power cal cu la tions for the RCT were based on ef fect sizes from sim i lar 
prior PP - MI stud ies [ 17 , 28 ], and not on the proof - of - concept study. 
For ac cept abil ity, our group's prior stud ies in car diac pa tients have 
ob served mean ease and use ful ness rat ings 7.8  ±  1.5 (SD) out of 10 
[ 17 , 28 ]. As sum ing the same mean rat ing in our study and an av er age 
of six mea sure ments from the 32 im me di ate in ter ven tion par tic i pants, 
this study has over 95% power to de tect a mean ac cept abil ity rat ing 
of ≥7.0/ 10. Fi nally, for the com par i son of the in ter ven tion vs. wait list 
con trol arms, this study is power to de tect an ef fect size (Co hen's d ) of 
0.71 (power two means, Stata v15). Even if the ef fect size of ease and 
use ful ness is smaller than this, the re sults from this study will pro vide 
im por tant es ti mates for the de sign of fu ture stud ies. All sta tis ti cal tests 
are per formed us ing Stata 15 (Stat a Corp, Col lege Sta tion, TX). 

6 . Discussion 

Pre vent ing chronic dis eases is of ut most im por tance for pub lic 
health and qual ity of life and re quires new in ter ven tion strate gies. 
This it er a tively de vel oped mul ti level com mu nity - based PP - MI phys i cal 
ac tiv ity in ter ven tion rep re sents a novel ap proach to pre ven tion. The 
proof - of - concept phase of this study demon strated high fea si bil ity and 
ac cept abil ity based on a pri ori thresh olds. The im me di ate im pact of 
ses sions on par tic i pants’ hap pi ness and op ti mism were also fa vor able, 
with all ses sions show ing im prove ments on both con structs. Sec - 
ondary aims to as sess changes in phys i cal ac tiv ity, psy choso cial con - 
structs, and bio met rics showed en cour ag ing im prove ments on phys i - 
cal ac tiv ity, pos i tive af fect, state op ti mism, men tal health - related 
qual ity of life, weight, and di as tolic blood pres sure. These promis ing 
find ings set the stage for the next step RCT, for which the pro to col is 
de scribed herein. 

Our proof - of - concept study's find ings are largely con sis tent with 
prior PP and PP - MI in ter ven tions among med ical pop u la tions. A re - 
cent meta - analysis of PP in ter ven tions among clin i cal pop u la tions 
found small - moderate ef fect sizes (.23 - .36) on men tal health out comes 
such as well - being, de pres sion, and anx i ety [ 18 ]. The pre sent study 
also found im prove ments on de pres sion, anx i ety, and com po nents of 
well - being, such as men tal health - related qual ity of life, dis po si tional, 
and state op ti mism, with large ef fect sizes. While PP - MI com bined 
rep re sents a newer in ter ven tion, the pre sent study is con sis tent with 
prior PP - MI tri als in pa tients with acute coro nary syn drome and heart 
fail ure show ing high fea si bil ity and ac cept abil ity, im proved pos i tive 
af fect, de pres sion, and anx i ety [ 15 , 16 , 28 ]. In terms of health be hav ior 
out comes, prior PP - MI stud ies among pa tients with car dio vas cu lar dis - 
eases have shown im prove ments in ad her ence to health be hav iors, 
such as tak ing med ica tions, ad her ing to a low - sodium diet, and en gag - 
ing in self - reported phys i cal ac tiv ity [ 16 , 27 ]. The pre sent study builds 
on prior PP - MI in ter ven tions by ex pand ing the lev els of in flu ence to 
in clude so cial sup port (groups) and ex plo ration of the built en vi ron - 
ment walk a bil ity and be hav ioral re hearsal (weekly group walks). 

This MetS mul ti level in ter ven tion frame work is a use ful model for 
mak ing sus tain able changes by in ter ven ing at mul ti ple tar gets that 
cir cum scribe be hav iors like phys i cal ac tiv ity [ 49 ]. In di vid ual in ter - 
ven tions are rarely sus tain able in iso la tion, but in ter ven tions that in - 
clude chang ing so cial norms or pro vid ing so cial sup port, in com bi na - 
tion with im prove ments to the built en vi ron ment and poli cies, can 
cre ate last ing changes in be hav iors like phys i cal ac tiv ity [ 47 , 49 ]. Us - 
ing this frame work, the pre sent in ter ven tion uses the OR BIT model of 
se quen tial in ter ven tion de vel op ment [ 20 ] by first tai lor ing the in di - 
vid ual - level PP - MI con tent for this largely seden tary pop u la tion based 
on qual i ta tive in ter views (man u script un der re view) and the PP and 
MI con tent that can be ef fec tive for in di vid u als. Re gard ing PP, the up - 
ward spi ral the ory of lifestyle change sug gests that when peo ple are 
aware of pos i tive emo tions ex pe ri enced dur ing a health be hav ior 
(e.g., phys i cal ac tiv ity), the be hav ior is re in forced and con tin ued [ 56 ], 
such that an in ter ven tion fo cused on pro mot ing well - being could then 

am plify. In creased pos i tive af fect also in creases peo ple's in ter nal emo - 
tional and cog ni tive re sources, which can in crease the salience of the 
pos i tive emo tions gained from a health be hav ior, and the cy cle al lows 
par tic i pants to be able to set and achieve re al is tic goals, at tune to pos - 
i tive emo tions ex pe ri enced dur ing ac tiv ity, and feel greater pride, de - 
ter mi na tion, and op ti mism about their phys i cal ac tiv ity. At the group 
level, the so cial sup port gained from the group ses sions was an other 
no table strength, which is re flected in the BBAQ so cial sup port sub - 
scale im prove ment and such sup port has been as so ci ated with main - 
tain ing health be hav ior change [ 4 , 32 ]. Fi nally, the weekly group walk 
in tro duced par tic i pants to new places to be ac tive in their lo cal en vi - 
ron ments, re in forced their abil ity to walk safely, and al lowed them to 
build ad di tional self - efficacy for find ing ways to walk de spite their 
prior bar ri ers. 

6. 1 . Limitations 

Lim i ta tions of the proof - of - concept study in cluded a small sam ple 
size and a po ten tial lack of gen er al iz abil ity to men (all par tic i pants 
were women). Con clu sions drawn from the proof - of - concept study 
will need to be repli cated and ex panded upon in the pi lot RCT in or - 
der to pro ceed to larger tri als of ef fi cacy and on go ing fea si bil ity. 
Strat i fi ca tion by age and gen der will be planned in fu ture, larger stud - 
ies like a next step OR BIT phase 3 ef fi cacy trial. 

6. 2 . Recommendations 

The next step of this study's de vel op ment is com plet ing the RCT 
phase of this in ter ven tion, as de scribed in the pre sent pro to col. The 
goals of this phase will be to ex plore ef fects of the in ter ven tion be - 
tween groups and de ter mine if larger scale re cruit ment and re ten tion 
are fea si ble. If the RCT shows ef fi cacy in these com mu nity set tings, it 
can help this at - risk pop u la tion im prove the be hav iors that can pre - 
vent the de vel op ment of chronic dis eases. 
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