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Abstract

Background: Adults who are experiencing homelessness suffer
higher levels of premature mortality and age-related medical
conditions compared to the general population, but little is known
about physical factors that influence their health experience. The aim
of this scoping review was to evaluate what is known about physical
functional limitations and physical activity levels and how they are
measured in adults experiencing homelessness.

Methods: This review was conducted in accordance with the Joanna
Briggs Institute’s methodology for scoping reviews. Suitable
guantitative and qualitative articles were searched using PubMed,
CINAHL, EMBASE, PsychInfo, Web of Science and SCOPUS databases
using a combination of keywords and a gray literature search was
performed. Two reviewers independently screened articles for
inclusion. Inclusion criteria were studies that examined physical
functional limitations and/or physical activity among homeless adults
(with/without co-occurring mental iliness, infectious disease,

substance use disorder), as a primary or secondary outcome measure.

Results: We identified 15 studies for inclusion including 2,018
participants. Studies were primarily quantitative (n=13) and there
were 2 qualitative studies. The following outcomes related to physical
functioning were reported; mobility levels (n=3), frailty (n=1), flexibility
(n=2), strength (n=1), physical symptom burden (n=3), and exercise
capacity (n=3). Eight studies reported outcomes related to physical
activity. The majority of studies reported high levels of functional
limitations among participants and low physical activity levels
although a spectrum of abilities was noted.

Conclusion: This review showed that many adults who are homeless
appear to show a high burden of physical functional limitations and
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low physical activity levels but more objective and consistent
measures should be applied to examine these factors in future
studies. This will help address and plan future care, physical
rehabilitation and housing needs for this vulnerable cohort. This
scoping review will help direct research and future systematic reviews
in this emerging area.
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L3783 Amendments from Version 1

The authors revised this work in response to valuable comments
from reviewers. The main aspects addressed were as follows;

In the introduction section, specific detail in relation to study
objectives was added. In the methods section, more detail

was added in relation to the subject expert, data extraction
instrument and date of the search. A greater distinction was
made between physical focused outcomes and physical activity
focused outcomes in Table 1. In the Results section, the number
of quantitative and qualitative studies was clarified, details about
participant co-morbidities was included, Biological sex replaced
the word gender as a column heading. In the discussion section,
more interpretation in relation to biological sex, ethnicity of
participants, and application of results community services was
added.

Any further responses from the reviewers can be found at
the end of the article

Introduction

The number of people experiencing homelessness is signifi-
cant and increasing, with estimates of 307,000 people in the
UK!, 550,000 in the USA? and 235,000 in Canada’® at any one
point, based on data from 2017, 2016 and 2017 respectively.
A ‘person experiencing homelessness’ is someone without
stable housing who may live on the streets, in a shelter, in tem-
porary accommodation, or in some other unstable or non-
permanent situation®.

Life expectancy is greatly reduced among people who are home-
less. Recent data from the UK reports a mean age of death among
people who died homeless of 45 years among men and 43 years
among women, which compares with 76 and 81 years respec-
tively, in the general population®. In Ireland the median age
at death for people experiencing homelessness in Dublin is dev-
astatingly low at 44 years for males and 36 years for females®.
Contributing factors to lowered mortality levels are complex.
People who are homeless people experience a ‘tri-morbidity’
of mental ill health, physical ill health, and addiction as well
as complex interwoven factors related to social exclusion,
higher rates of accidental, violent death and poor access to
healthcare’.

Common chronic diseases such as chronic obstructive pulmonary
disease, asthma, epilepsy, heart disease and stroke are substan-
tially more prevalent among people experiencing homelessness
compared to stably housed individuals®. External factors as well
as chronic diseases have a multi-system effect with reported
accelerated ageing’ and early onset of geriatric conditions'™.
Reflective of disease prevalence and other factors related to
extreme socioeconomic deprivation, people who are homeless
present for acute hospital care disproportionally compared to
housed individuals'!.

The benefits of physical activity are well known and recent
guidelines'? have highlighted additional benefits of physical
activity in terms of cognitive health health-related quality of life,
mental health and sleep which has largely been explored in
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healthy populations. Information on physical activity levels
among individuals who are homeless is not well known".

Physical performance and functional limitation measures may
provide an insight into early signs of disability, poor health, hos-
pitalization and increased death risk®'2. These measures give an
indication of a person’s ability to perform everyday tasks making
them good indicators of overall ability to live independently as
ageing occurs’. To date there has been no prior effort to char-
acterize the overall physical status of people experiencing
homelessness. Improved understanding of physical function-
ing and physical activity is important, as this may guide the
development of screening tools to identify, and interventions to
attenuate declines in people experiencing homeless. This will
also help direct research as well as future systematic reviews in
this topic area.

The protocol was developed and peer-reviewed locally and then
registered in the PROSPERO database (CRD42019124306).
In order to address the breadth of this area however, a scoping
review rather than a ‘pure’ systematic review'* was conducted.
Although some consider a scoping review a form of sys-
tematic review', subtle differences are, for example, the
breadth of the research question and the lack of risk of bias
assessment'*1.

Based upon the PCC (Population, Concept and Context)
elements'¢, the overall aim of this scoping review was to evalu-
ate the magnitude and scope of literature pertaining to the overall
physical status of adults experiencing homelessness. Specific
objectives were to evaluate the quantitative and qualitative lit-
erature on the following topics (i) physical functioning in adults
experiencing homelessness, (ii) physical activity in adults expe-
riencing homelessness, (iii) related secondary outcome meas-
ures such as frailty and cardiovascular fitness. In addition a
further objective was (iv) to evaluate measurement methods of
physical outcomes in included studies.

Methods

This review was informed by the Joanna Briggs Institute’s (JBI)
methodology for scoping reviews' and guided by the origi-
nal framework of Arksey and O’ Malley's, and enhancements
proposed by Levac ef al.'. This review was checked against the
Preferred Reporting Items for Systematic reviews and Meta-
Analyses extension for Scoping Reviews (PRISMA-ScR)
Checklist"® (see reporting guidelines').

Data sources and searches

A comprehensive search strategy was developed collaboratively
with a skilled research librarian (D.M.) and a subject expert
(C.N.C.) was consulted. The subject expert was a medical con-
sultant who developed an inclusion health service for adults
experiencing homelessness and is the clinical lead for service
provision for people experiencing homelessness admitted to a
large acute inner-city hospital in Dublin, Ireland. The follow-
ing electronic databases were searched without date restrictions;
MEDLINE/PubMed, EMBASE, PEDro, AMED, CINAHL,
PsycINFO, SCOPUS (see extended data'). A grey literature

Page 3 of 40


https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=124306
https://www.ncbi.nlm.nih.gov/pubmed/
https://www.embase.com/login
https://www.pedro.org.au/
https://health.ebsco.com/products/amed-the-allied-and-complementary-medicine-database
https://www.ebscohost.com/nursing/products/cinahl-databases/cinahl-complete
https://www.apa.org/pubs/databases/psycinfo/
https://www.scopus.com/home.uri

search using Google Scholar and WorldCat search engines was
performed; government reports were searched using the
Google search engine and a combination of key word text from
inception to 16.01.19.

Physical focused definitions employed in this review

We employed Nagi’s®® definition of functional limitations as
restrictions in the basic performance of the person such as
limitations in the performance of locomotor tasks, such as the
person’s gait, and basic mobility. Although not the specific focus
of this review, factors that relate to physical functioning limita-
tions such as, but not limited to, frailty, physical symptom burden
and cardiovascular fitness were included if reported in studies
sourced. Physical activity was defined as any bodily movement
produced by skeletal muscles that results in energy expenditure?!
and was considered any type of physical training or move-
ment, including any form of exercise, physical fitness or ther-
apeutic movement. The full search strategy is available in
Supplementary File 2.

Inclusion/exclusion criteria

This review included English language studies only. To meet
the objective of the scoping review questions in this study, both
qualitative and quantitative study designs were included. Stud-
ies that examined physical functioning or physical activity
(separate searches for each were conducted and later combined)
among homeless adults (>18 years) as a primary or secondary
outcome measure were included. The following criteria for home-
less from the European Typology for Homelessness and Housing
Exclusion (ETHOS) criteria?®: roofless, houseless, living in
insecure housing, living in inadequate housing was employed in
this review.

Selection of studies

Duplications were removed and relevant studies were imported
into Covidence for title and abstract screening which took
place independently by two reviewers (J.B. and S.K.). Both
authors then conducted a full-text evaluation of selected studies.
If necessary, any discrepancies were resolved by consensus by
including a third author (C.N.C.).

Data extraction

Two reviewers (S.K. and J.B.) independently extracted data
using a specifically designed data extraction sheet. The data
extraction instrument collected the following data relating to
included studies (author, year of publication, country of study
origin, inclusion criteria, living arrangements, physical focused
outcomes measured, participant characteristics (number of par-
ticipants, age, biological sex, race/ethnicity, percentage with
less than high school education, co-morbid conditions), physi-
cal focused variables (physical variable measured, type of
measure, total number of studies, authors, results), physical
activity/sedentary behavior focused measures (author, type of
measure, measure subscale, main results). Any differences were
resolved by consensus discussion. A third author (C.N.C) was
available if disparities emerged between reviewers.

Data analysis
Descriptive analysis was performed for all demographic data
and data was grouped according to outcome evaluated. Due
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to the heterogeneity of study design, interventions and outcomes,
a narrative synthesis was conducted.

Results

Studies identified

After the removal of duplicates, 2832 studies were identified.
After excluding studies which did not containing data relevant
to physical functioning limitations or physical activity specific
to adults who were homeless, a total of 15 studies were deemed
eligible for inclusion in this reviewAfter excluding studies
which did not containing data relevant to physical function-
ing limitations or physical activity specific to adults who were
homeless, a total of 15 studies were deemed eligible for inclusion
in this review. The PRISMA flow chart®® summarizes the search
strategy (Figure 1). Quantitative (n=13) studies predominated
and the remaining were qualitative in design (n=2). Over 2000
participants were included in this review (n=2,018). Over 70%
of participants were male. A formal operational definition of
homeless was included in one study only*. The living
arrangement of participants was outlined in the recruitment
strategy and/or eligibility criteria of remaining studies. The
majority of studies included participants in shelter accommo-
dation. Four studies were limited to male only participants®?7,
while only two were female only?®%. Characteristics of the
included studies are shown in Table 1. The majority of stud-
ies took place in North America (12/15) with the remainder in
Australia (n=1) and Denmark (n=2).

Participant characteristics are shown in Table 2. Despite the rel-
atively low mean/median age of participants [2™ decade (n=2
studies), 3 decade (n=2 studies), 4" decade (n=5 studies),
50" decade (n=5 studies), 60th decade, (n=2 studies), participants
experienced a high burden of physical and mental conditions.
From data presented in included studies, rates of hyperten-
sion ranged from 20.4% to 59%, arthritis from 16.8% to 46.8%,
diabetes from 14% to 18.3% and depression from 34% to
59.6%.

The following physical variables were evaluated in studies
included in this review; mobility status, frailty, flexibility,
physical symptom burden, physical activity levels and exercise
intensity achieved and fitness. Table 3 summarizes physical
focused variables and Table 4 summarizes physical activity/
sedentary behavior variables.

Mobility status

Mobility status was evaluated in two studies. Overall results
indicated that many people homeless experiencing homeless-
ness have difficulty mobilizing. In two studies'®* mobility was
measured by self-reported difficulty walking. Brown et al. 20123
sampled 247 homeless adults, and found that 102 (41.3%) self-
reported difficulty walking®. Brown er al. 2017 included 350
participants aged 50 or older and reported mobility impairments
in over one quarter of participants (26.9%) and 33.7% reported
one or more falls in the previous 6 months. Results of this
study indicated that greater mobility impairments (defined as
difficulty across a room) were found in participants < 50 years,
compared to those = 50 years.
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Figure 1. PRISMA flow diagram of selection for review.

Functional limitations

Raven er al. 2017 reported that over half (58.4%, n=204) of
participants had limitations in lower extremity function measured
by the Short Physical Performance Battery’. This study
included participants with a median (IRQ) age of 58 (54-61)
years.

Frailty

Frailty was evaluated in one study®. Frailty was measured using
the Fried criteria® in which more than 3 of 5 characteristics
were present: unintentional weight loss, low physical activity,
exhaustion, slow walking speed and weak handgrip. In total,
40 participants (16%) met frailty criteria, bearing in mind that
participants were aged between 50 and 69.

Flexibility

Flexibility was assessed in two studies*** and compared to
control groups. The Sit and Reach test* was used which targets
hamstring and lower back flexion. Other flexibility tests employed
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were the butterfly test (targets adductor muscles), the trunk
flexibility test and shoulder stretch®. Mean (SD) results for the
sit and reach test, butterfly test, left shoulder, right shoulder, left
trunk twist and right trunk twist were 26.2 (9.01), 17.83 (7.29),
0.59 (9.55), 2.42 (7.54), 8.89 (7.96), 12.22 (8.23) respectively®.
It was noted that participants who were homeless were less flex-
ible (p<0.05) in four stretch tests compared to a control group
of university students. Similar low values were reported for
the Sit and Reach test in the Gregg and Bedard (2016)* study
of 24.32 + 8.07cm.

Strength

Strength was measured in one study®* using a grip strength test®
which was reported to be mean (SD) 43.24 (6.79). Values from
the homeless cohort age 41.05 + 11.32 years were reported to be
comparable to a reference population.

Physical health/symptom burden
Physical symptom burden was evaluated in three studies, assessed
in 3 different ways. Patanwala et al. (2017) evaluated physical
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Table 2. Details of participant characteristics.

Number of
participants

Citation

Ballard, 2009 126

Bazari et al. 20
2018

Brown et al. 247
2012

Brown et al. 350
2017

Chau et al. 221
2002

Gadermann 100
etal. 2014

Gregg and 18
Bedard 2016

Kendzor 57
etal. 2015

Age mean
(SD)

41.99 +£9.42
years

62 years

56 years

58 (54-61
years)?

46.7 years

433 +/-119
years

41.05+
11.32 years

49.4 +/-7.7
years

Biological
Sex

Female only
M:0
F:126

Male= 65%
M:13

F:7
Male=92%
M:187
F:60

Male=77.1%

Male=54%
M:120
F:101

Male= 69%
M:69
F:31

Male = 100%
M:18

F:0

Male = 66.6%

Race/
Ethnicity

<High
school

African American 31.8%

(54%)

White (32.5%)
American Indian
(4.8%)

Mixed race (4.8%)
Asian (1.6%)
Other/unsure (4.4%)

African American NS
(85%)

White (39.7%) 26.1%

African American 25.7%

(79.7%),

White (10.9%) Latino
(4.6%), Other (4.9%)

African-American 60%

(57%)
Caucasian (26%)
Other (17%)

White (55%),
Aboriginal (30%)
Other (15%)

27.2%

NS NS

African-American NS
(54.4%) Latino

(3.5%) Mixed

race(5.3%)

education

Comorbid conditions

High blood pressure:
41.1%

Asthma: 26.8%
Arthritis: 25%
STDs: 22.4%

NS

Hypertension (59%),
arthritis (44.9%),
depression (59.6%)

Hypertension (56%)

Coronary artery disease
or myocardial infarction
(9.1%)

Congestive heart failure
(7.1%)

Diabetes (14%)
Stroke (11.2%)

Respiratory disease
(26.3%)

Arthritis (44.6%)
HIV/AIDS (5.5%)

NS

Arthritis/rheumatism,
joint problems (43.9%),
Hepatitis C (31.6%),
Migraines (28.6%),
Mental health conditions
(52.5%), Substance
abuse (40.2%),

Depression (34%),

Substance dependence
(26.6%),

GAD (15.6%),
PTSD (12.5%)

NS

NS
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Citation Number of = Age mean Biological
participants (SD) Sex
Marmolejo 40 21.4+23 Male = 67.5%
etal. 2018 years M:27
F13
Pantalawa 283 59 (51-82) Male=75.6%
etal. 2017 M:214
F:69
Quine et al. 32 66 years Male = 100%
2004 M:32, F:0
Randers 15 29 £+ 2 years Male =100%
etal. 2010 M:15,F:0
Randers 22 37+10 Male = 100%
etal. 2012 years M:22 F-0
Raven et al. 350 58 (54-61)? Male =77.1%
2017 M:270
F:80
Wilson, 2004 137 36 years Female only
(range M:0
18-60) .
F:137

HRB Open Research 2021, 3:14 Last updated: 04 MAR 2021

Race/ <High Comorbid conditions
Ethnicit school
y education

White (30%) 15% NS

Hispanic (27.5%)

African American

(20%)

American Indian/

Alaska Native

3(7.5%)

Native Hawaiian/

Pacific Islander

1(2.5%)

Missing (12.5%)

African American 21.9% Heart related (17.2%)

(82.4%) Respiratory related

White (9.6%) (23.7%)

Other (21.9%) Diabetes (18.3%)
Arthritis (46.8%)
Cirrhosis/liver disease
(21.0%)
Kidney disease (5.4%)
Cancer (5.9%)
HIV/AIDS (6.2%)

Australian born NS ‘Significant’ health

(66%) difficulties (66%)

Born overseas (33%)

NS NS NS

NS NS NS

African American 74.3% Chronic illness (23.9%),

(79.7%) Acute illness (21.6%),

Non-African Pain (19.2%)

American (20.3%) PTSD (32.6%)
Depression (53.3%)

White (53%) 22% Physical diseases:

Asthma: 27%

Chronic bronchitis:
25.5%

Hypertension: 20.4%
Arthritis: 16.8%

STD: 16.8%

Ulcer: 15.3%

African American
(43.8%)

NS: not stated, *Median(IQR), Abbreviations: AIDS; acquired immunodeficiency syndrome, GAD; generalised anxiety disorder, HIV; human
immunodeficiency virus, F: female, M; male, NS; not stated, PTSB; post-traumatic stress disorder, STD; sexually transmitted disease,

symptoms in homeless aged > 50 years* using the Patient
Health Questionnaire-15 (PHQ-15). They reported that over
one-third (34%, n= 96) had a moderate-high physical symptom
burden. The most common physical symptoms were joint pain,
fatigue, back pain and sleep difficulties.

Similarly, Gaderman et al. (2014) using the SF-12%, reported
that the physical component summary scale was 43.6 (SD=11.0),
which was ‘substantially lower’ than US population normative

values®. In this study is was found that 87.9% (n=53) of partici-
pants suffered at least one physical health condition.

These findings concur with a qualitative study included
in this review. Bazari et al. (2018) reported that physical
symptoms experienced by homeless adults interfere with daily
functioning®. They included 20 participants aged between 52
and 78 years (median age 62). It was found that daily challenges
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Table 3. Physical focused variables measured in systematic review studies.

Physical Variable Type of Measure

Mobility Self-reported

difficulty walking

Lower extremity Short Physical

functioning Performance Battery
Frailty Fried criteria

Sit and Reach Test
Flexibility
Strength Grip Strength

Physical symptom
burden (self-report)

Physical health/
symptom burden

SF-12 (Physical
component)

Patient Health
Questionnaire-15

1 mile walk test

Exercise capacity VO.max
2

and physical conditions of homelessness caused and exacerbated
symptoms.

“I can’t be active anymore like playing sports because I used
to like to go play basketball or lift weights... but I can’t do
nothing anymore...” (M, 63)

Some participants cited premature aging as the reason for
their physical symptoms and decreased functional ability.

“It’s the arthritis.... Sometimes I feel I am carrying all my weight
on my legs....I just feel like I've aged so quickly in my life”
(F, 58)

Fatigue was also a factor.

I guess every day that I have to walk I'm tired. I guess that’s
the main thing: that I go from bench to bench and feel tired”
(M, 58)

Physical activity levels

Physical activity levels were measured in six studies. Diverse
methods were employed to assess this construct in each study.
Insufficient physical activity levels among homeless adults were
generally reported across studies (Table 4). Kendzor et al.
(2015) examined modifiable health risk factors among homeless
smokers (n= 57)*. The results showed that 26.3% did not meet
recommended physical activity levels in the previous week.

Total Authors
number of
studies
2 Brown et al. (2012)
Brown et al. (2016)
3 Raven et al. (2017)
1 Brown et al. (2012)
1 Marmolejo et al. 2018
Gregg and Bedard
(2016)
1 Greg and Bedard (2016)
1 Bazari et al. (2018)
1 Gaderman et al. (2014)
1 Pantanwala et al. (2017)
1 Greg and Bedard (2016)
2 Randers et al.(2010)

Randers et al. (2012)

Chau et al. 2002 asked about exercise habits during an inter-
view which mainly focused on cancer risk behaviours and
screening. It was reported that 56% (n=125) performed daily
exercise, but no details of the definition of exercise was
supplied. Gregg and Bedard (2016) evaluated ‘regular exercise’
as per Courneya and Bobick, 2000* and reported that 44% (n=8)
exercised ‘’at least three times per week, for at least 20-30 min
in duration, and at least moderate-to-vigorous intensity’’.
Wilson (2005) explored health-promoting behaviours of women
who were living in shelter accommodation (n= 137)®. The study
employed the Health-Promoting Lifestyle Profile II (HPLPII)*
and found that participants scored lowest in the physical
activity subscale which is shown in Table 5 although
overall it was reported that total levels of health-promoting
behaviours were similar to another study of low income and
homeless women*.

Quine er al. (2004)*” employed semi structured interviews and
a number of facets of physical activity emerged. It found that
some participants were until recently physically active. However,
deterioration in their health had reduced their activity levels.

“l used to walk about a quarter of a mile up and around the
block” (M, 86)

Physical activity was also undertaken as a necessity.
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Table 4. Physical activity/sedentary behaviour focussed measures.

Author Type of Detail of measure
measure

Ballard, 2009  Questionnaire = Health Promotion Model
Measures

Chau et al. Interview Asked in interview if exercise

2002 was ‘daily’, ‘sometimes’ or
‘never’

Gregg & Reporting of Exercise defined as “at least

Bedard, 2016

frequency of
exercise

three times per week, for at
least 20-30 min in duration,
and at least moderate-to-

Subscale (if relevant)

Physical activity subscale
[Health-promoting Lifestyle
Profile IT (HPLP II)]

N/A

N/A

Main Result

2.08 (0.66)
Range: 1.00-3.88

125 (56%) exercised
daily,

86 (39%) exercised
sometimes, 10 (5%)
never exercised

8 (44%) participants
reported exercising
regularly

vigorous intensity”

Kendzor Questionnaire  Behavioural Risk factor Insufficient physical activity ~ During the previous
etal, 2015 Surveillance System defined as <150 minutes of ~ week, 26.3% did not
Questionnaire moderate physical activity meet recommended
or <75 minutes of vigorous  physical activity
physical activity (or less than guidelines
an equivalent combination
of the two)
Marmolejo Self-report paper ‘Low frequency’ physical N=14, 36.8%
etal. 2018 questionnaire but unclear activity
exactly how physical activity ~ 0-2 times per week
measured
‘High frequency’ N=24, 63.2%
Physical activity
3+ times/week
Quine et al. Self-report Semi-structured interview N/A Physical activity
(2004) (walking) emerged
as a theme
Wilson Questionnaire  Health Promotion Model Physical activity subscale 2.05 (+/-0.98)

Measures

N/A: not applicable

“It’s a good walk [to a meals centre] and they put on a hot
breakfast” (M, 68)

Physical activity was also used as a time filler

“if there’s something on like a movie worthwhile I'll watch
that and if there’s not I'll for out for a walk for an hour and
come back” (M, 75).

Exercise capacity

Randers er al. (2010) reported VO, max levels for 15 people
experiencing homelessness who were engaging in a foot-
ball training program. Reported VO, max levels were
335 +4/-2.0 mlkg.min'®. Similarly, Randers er al. 2012
reported VO, max levels for 22 men experiencing homelessness
before and after a 12 week soccer training program. Reported
VO, max levels were 36.7 +/- 7.6 mlLkg.min" which appeared

[Health-promoting Lifestyle
Profile IT (HPLP 1I)]

higher than a control group (33.7 +/- 4.5)%. One further study
evaluated fitness using the 1 mile walk test*® with a result of
16.48 +/- 2.42 minutes which was reported to be similar to
reference values for age and gender.

Discussion

This review provided a snapshot of existing literature in the area
of physical functioning limitations and physical activity levels
in people experiencing homelessness. The scoping review
methodology enabled a broad range of inter-related physical
related variables (mobility status, functional levels, frailty, flex-
ibility, physical symptom burden, physical activity levels and
exercise capacity) to be usefully subsumed into one review which
gives a broad overview of this topic area. It is clear from this
review that the experience of homelessness negatively influences
physical —focused parameters but the diversity of measures limited
our ability to synthesize data for the purposes of this review.
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Table 5. Health-Promoting Lifestyle Profile - Physical
activity subscale.

Health-Promoting Lifestyle Profile Mean
- Physical activity subscale (From Wilson, (SD)
2004)

Follow a planned exercise program 1.78 (0.77)
Exercise vigorously for 20 or more minutes 2.05(0.98)
at least three times a week (such as brisk

walking, bicycling, aerobic dancing, using a

stair climber)

Take partin light to moderate physical activity 2.28 (0.93)
(such as sustained walking 30-40 minutes 5

or more times a week)

Rake part in leisure-time (recreational) 2.02 (0.76)
physical activities (such as swimming,

dancing, bicycling)

Do stretching exercises at least 3 times per 1.90 (0.89)
week

Get exercise during usual daily activities (such  2.59 (0.94)
as walking during lunch, using stairs instead

of elevators, parking away from destination

and walking)

Check my pulse when exercising 1.53(0.80)
Teach my target heart rate when exercising 1.61(0.76)

This review included 2,018 participants, of which females
were underrepresented as over 70% of review participants were
male. This reflects that 4 studies exclusively included males,
whereas only 2 studies only included females, and relatively
there was a higher proportion of males than females in the
remaining studies. Less therefore appears to be known about the
physical profile of females experiencing homelessness com-
pared to males. Sex as a biological characteristic was reported in
studies was reported rather than gender which is more a social
and identity construct®. It is known that transgender people
are disproportionally represented among homeless populations’
but this group were not represented in studies included in this
review.

The majority of studies included in this review were
quantitative in design (n=11), while 3 were qualitative. Almost
80% of studies were based in North America, with the rest
of studies from other high income countries of Denmark and
Australia. There appears to be a large evidence gap in the
evaluation of physical variables among people in low and middle
income countries.

In the US based studies 59.6% of participants were African
American, while a lower proportion were white (29.8%). This
reflects the high proportion of African Americans among
homeless populations in the US*. Indigenous people are also
over-represented among homeless populations® which likely mir-
rors the proportion of Aboriginal people in a Canadian study*
included in this review. It is possible that in other studies this group

HRB Open Research 2021, 3:14 Last updated: 04 MAR 2021

may have been under-represented or not specifically reported.
Out of 10 US based studies, one reported the proportion of
American Indian participants was 4.8%, and another quoted
that 10% of participants were American Indian/Alaska Natives/
Native Hawaiian/Pacific Islanders. Most of the rest of the stud-
ies included categories of ‘other’ in which it was likely native
populations were subsumed. Similarly, there may have been an
under-representation of Latino people and people of mixed race
heritage but absolute proportions of different ethnic groups
among homeless populations are likely to be context specific.

Studies predominately appeared to include people in shelter
accommodation. The proportion of people sleeping rough who
were included in studies within this review was low and it is
probable that their physical health variables may be worse than
individuals living in sheltered accommodation. Despite the fre-
quency of hospital visits and stays in this population'°, no
study profiled hospitalized homeless individuals. It is likely that
this cohort may be especially vulnerable and debilitated and
requires further evaluation with regard to physical focused
variables.

Despite the disparity in measures, there generally appears to
be a pattern of low physical functioning levels and poor physi-
cal activity levels among people experiencing homelessness
compared to expected levels. A high physical symptom
burden was also noted particularly in relation to joint pain,
fatigue, back pain and sleep problems®. Flexibility levels were
also significantly lower than control group findings®. This find-
ing suggests a global decline or substandard level of physi-
cal fitness and function among homeless adults and an earlier
onset of geriatric conditions which has been shown previously”!,
the reasons for which need to be further elucidated. In the
study by Brown et al., 2017, it was noted that despite a median
age of 58 years, participants had rates of geriatric conditions
similar or equivalent to adults in the general population with
a median age of nearly 80 years’>®. Similarly, the study by
Raven et al. included participants with a median age of 58 years
and reported that almost 60% had limitations in lower extrem-
ity function. This was also shown in the earlier study by
Brown® and provides more evidence for the need for geriat-
ric style rehabilitation services needed for people experiencing
homelessness!’.

At odds with the majority of studies, two Danish studies®?2¢
which evaluated fitness in a population of people experiencing
homelessness who were participating in street soccer showed
comparable fitness levels to control group values but mean ages
were in the 3" decade in these studies. Gregg and Bedard also
showed that fitness and strength were comparable to reference
ranges among healthy populations® in also a relatively young
cohort with an average age of 41.05 +/- 11.32 years. It is pos-
sible that these groups are not representative of the population
as a whole, nonetheless the diversity of people experiencing
homelessness and spectrum of ability is important to consider.
It is also possible that physical functioning limitations may
develop after the 3" and 4" decades for some people experiencing
homelessness.
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While reported physical activity levels varied between stud-
ies, a large proportion of participants experiencing homelessness
appeared to have low physical activity levels*. Promoting physi-
cal activity may mitigate against some of the burden of physical
and mental health issues suffered by people experiencing
homelessness*®. One study* highlighted a nuanced view indi-
cating that physical activity was undertaken not necessar-
ily for health gain but by participants out of necessity to access
meals and to fill in time.

The number of outcomes and measures suggests a lack of
empirical data in the area to aid clinical decision makers and
researchers about the overall physical health status of people
experiencing homelessness. Physical focused measures included
in this review were for the most part cursory in nature and were
subsidiary to other study outcomes. While a diversity of outcomes
were included in studies included in this review, self-report meas-
ures were predominantly used rather than more robust objective
methods with the exception of two studies which employed a
gold standard measure to evaluate VO, max*>*. Studies by Brown
et al. (2011), Brown et al. (2017) and Raven et al. (2017) were
the only studies to examine mobility impairment. Only one study
used the Short Physical Performance Battery, a useful battery of
physical performance tests to assess functional status*’. Only one
study evaluated frailty and falls (Brown er al. 2011). All stud-
ies which evaluated physical activity used self-report measures
which lack reliability and are prone to inaccuracies*.

The general lack of robust data which extensively evaluates
physical functioning and physical activity among people expe-
riencing homelessness may be also partly due to concerns
regarding vulnerability and potential or perceived ability to par-
ticipate in research can result in exclusion from research. This can
lead to a lack of evidence on which to base policies and design
suitable housing services.

Strengths and limitations

This review appears to be the first attempt to systematically
present literature pertaining to physical functioning limitations
and physical activity levels in adults experiencing homelessness.
The scoping review methodology employed in this review was
suitably broad to bring together evidence from heterogeneous
methodology sources including observational, mixed method
and qualitative designs of the experience of physical limita-
tions in people experiencing homelessness as well as the diverse
reporting of outcomes®. This scoping review allowed various
inter-related physical aspects such as frailty, cardiovascular fit-
ness, and flexibility among others. This methodology was also
useful to examine emerging evidence in this relatively new field
of research. In a topic as broad as physical functioning limita-
tions it has helped focus on where future research and eventual
systematic reviews should be targeted.

A number of limitations pertained to this review, however.
Firstly, studies lacked a consistent definition of homelessness.
As diverse study designs were included in this review, this
resulted in strong heterogeneity which precluded the ability to
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quantitatively analyse results. A formal assessment of meth-
odological quality of the included studies was not performed
as scoping reviews aim to include a broad overview of available
evidence, irrespective of quality®. Finally, potentially relevant
evidence from other languages may have been missed as this
review only included English language papers.

As all studies included in this review were community based,
the generally low level of physical functioning and physical
activity of this population is relevant to a broad spectrum of com-
munity based services including housing, social health services.
Housing services should bear accessibility in mind and social
activities should incorporate a physical/exercise component
where possible.

Bearing in mind the prevalence of physical functioning limita-
tions, we would advocate that all clinicians should screen this
population for physical deficits so appropriate rehabilitation or
other services can be initiated. We appreciate however, that the
non-uniformity of outcomes and measurement tools applied
presents a challenge to clinicians. Recommendations on appro-
priate physical functioning and physical activity measures are
needed which are suitable to use in this population to prevent waste
of valuable healthcare resources®. Studies should focus on reli-
ability, validity and responsiveness of physical functioning meas-
ures for people experiencing homelessness as a basis for more
effective clinical assessment and management. Further research
should determine a core outcomes set® applicable to this
population. Ideally this would be a quick standardized physical
test battery so reliable consistent data can be collated to
highlight at risk groups, inform clinical decision making and
practice and advocate for better services. Further consist-
ent primary research needs to be conducted before a compre-
hensive systematic review can be conducted. Factors possibly
contributing to physical functioning limitations such as age,
co-morbidities as well as a host of other factors also need
further exploration.

Conclusion

This review shows that adults experiencing homelessness appear
to suffer physical functioning limitations and low physical
activity levels but the inconsistency in measurement methods
limits our ability to extensively profile this population at this time.
Given the low levels of physical functioning shown in people
experiencing homelessness, greater prominence and robustness
of measurement methods should be applied to fully interrogate
this area. Further research is necessary so adequate rehabilita-
tion regimes and support can be put in place for this vulnerable
population. This scoping review will guide future research and
systematic review development in this emerging area.

Data availability

Underlying data

All data underlying the results are available as part of the article
and no additional source data are required.
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Extended data

Open Science Framework: Physical functioning limitations
and physical activity of people experiencing homelessness: A
review. https://doi.org/10.17605/0SE.IO/7VGZP"

This project contains the following extended data:
- Supplementary File 2 Search Strategy - Copy.docx
(Study search strategy)
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Overview

The study assessed the existing evidence on physical functioning limitation and physical activity
among homeless adults using the scoping review framework. The findings highlight that people
who experience homelessness have a high level of physical functioning impairment and low
physical activities, which provides evidence of this population's low health status. It also shows the
need for effective community-based and clinical-based interventions to diminish their premature
physical functioning decline and poor health and social well-being.

Overall, the paper is well-written and structured. However, I have some suggestions below that
might strengthen the paper's quality, the interpretation of the findings and the derived knowledge
translation process.

Abstract
1. In the statement, "This review aimed to evaluate what is known about physical functional
limitations and physical activity levels and how these constructs are measured in adults
experiencing homelessness", I think physical functional limitations and physical activity are
more conditions and abilities than constructs.

2.In the abstract methods: I suggest including the period within which the reviewed literature
was considered.

3. In the statement "The following physical focused measures ..." I suggest separating the
specific outcomes related to physical functional limitations than those related to physical
activity level by not putting all together in the same statement.

Introduction

1. The statistic of the figure of homelessness in the USA and Canada should be accompanied
by the referring period. For example, for Canada, the figures refer to 2017 and for the USA
to 2016.

2. By 'tri-morbidity, do you mean: mental illness, physical illness(included chronic diseases)
and substance use disorders? Since chronic diseases are communally referred to as physical
diseases.

3. By housed individuals, do you mean people with stably housed or non-homeless people? I
think it is essential to be more specific.

4.1In the statement, "An abundance of epidemiological highlights physical inactivity as a
significant predictor of cardiovascular disease, type 2 diabetes mellitus, obesity, some
cancers, poor skeletal health, some aspects of mental health, and overall mortality, as well
as poor quality of life" please specify the population.

5. The statement "Improved understanding of physical variables is important..." please specify
what physical variable you are referring to. Perhaps, physical functioning and activity?

6. In the scoping review, it is important to specify that the study population is adults
experiencing homelessness. As there are also youth and children who experience
homelessness.

Methods

Page 17 of 40



H R B O pe n Resea rC h HRB Open Research 2021, 3:14 Last updated: 04 MAR 2021

Data sources and searches
1. Who was that subject expert? An academic expert in homelessness? A person with lived
experience of homelessness? Please, elaborate on it.

2. Please, report the period in which the research for studies was conducted. It will allow the
replicability or update of the searching strategy.
Physically focused definitions employed in this review
1. "We employed the definition of functional limitation" do you mean the definition of physical
functioning? Please specify.
Selection of studies
1. Iwondered if you used any strategy or tool to perform the appraisal of the included studies'
quality. Please elaborate on this matter.
Data analysis
1. As you well-know, the scope of a scoping review is not to pool empirical findings using
statistical methods as it happens in a systematic and meta-analysis review. Instead, it is
more synthesized or summarized the findings. Thus, the statement "Due to the
heterogeneity of study design, interventions and outcomes, a narrative synthesis was
conducted" is no application for the scoping review.
Results
1. In the result, you describe female and male as one of the demographic characteristics of the
revised studies' participants. In Table 2, you report this characteristic as gender. Gender
(e.g. men/women) is more a social and identity construct, while sex (female/male) more a
biological characteristic. Considering these differences, please clarify whether all studies
measure gender or biological sex or both. If both, please include them as two distinct
characteristics. This health to inform any potential gender-based or biological sex-based
differences and similitudes, and gaps in the review' findings.

2. Perhaps briefly summarize the definition of homelessness employed in the included studies
could give a more comprehensive view of what groups of homeless people were more likely
to be studied.

3. Please state clearly in the results (text and Table 1) which of the findings you are presented
as "Physical Focused Outcomes (measure)" are those referring to physical functioning
measures only and which to the physical activity only. This is important as they are the two
primary distinct outcomes assessed in your review. You may consider two add one column
for the physical functioning outcome and the other for the physical activity outcomes. In
Table 3, If the measures you are presented there are those regarding physical functioning,
please state that clearly in the table's title and the variable level within the table.

4. As you included both qualitative and quantitative studies, it would better to present the
characteristics and findings of those two groups of designed papers separately in the
tables. Moreover, the number of studies with qualitative design reported in the results text
do not concord with the number of qualitative studies present in Table 1.

5. Perhaps the synthesis of the studies' results could be organized under two main headings:
Physical functioning and physical activity, as they are the two primary outcomes, you were
assessed. Under these two main subheadings, you can summarise the related physical
functional sub-outcomes and physical activity sub-outcomes as sub-headings.
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6. In the results, perhaps before summarising the physical functioning and physical activity-
related findings, presenting a brief description of the participants' comorbid profile could
contribute to having a more comprehensive view of the health status of the study
population. As many of those comorbid conditions are directly related to their physical
functioning and physical activity status/levels.

Discussion

1. "...but the diversity of measures limited our ability to synthesize data for the purposes of
this review." I think this part of the statement is unnecessary. As I may have said previously,
a scoping review aims to present a broad view and synthesize of what has been studied,
how it has been studied, identify gaps and give some recommendation on the reviewed
topic, but not too pool results.

2. Please considering my previous comment regarding differences between gender and
biological sex. Please discuss the findings accordingly.

3. Discuss the potential ethno-racial gaps in the studied topic.

4. Please extend the potential implications of the findings for more community-based support
services and policy, especially community-based (health, housing, social) interventions that
can improve this population's physical functioning and physical activities.

Figure 1:

1. Please state the reason for excluding records. You only included those included in the
database searching. Are those figures also include the studies identified by searching grey
literature?

2. There are discrepancies between the numbers of records found reported in Figure 1 and
those reported in the result text. Please correct it accordingly.

Are the rationale for, and objectives of, the Systematic Review clearly stated?
Yes

Are sufficient details of the methods and analysis provided to allow replication by others?
Partly

Is the statistical analysis and its interpretation appropriate?
Not applicable

Are the conclusions drawn adequately supported by the results presented in the review?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Social epidemiology and public health scientist with expertise on health
inequalities, social determinants of health, homelessness, housing and health.

I confirm that I have read this submission and believe that I have an appropriate level of
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expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.

Julie Broderick, Trinity College Dublin, the University of Dublin, Dublin, Ireland

The authors would like to sincerely thank the reviewer for their extremely insightful
comments. We have numbered each comment and responded to each in turn as per below.

Overview

The study assessed the existing evidence on physical functioning limitation and physical
activity among homeless adults using the scoping review framework. The findings highlight
that people who experience homelessness have a high level of physical functioning
impairment and low physical activities, which provides evidence of this population's low
health status. It also shows the need for effective community-based and clinical-based
interventions to diminish their premature physical functioning decline and poor health and
social well-being.

Overall, the paper is well-written and structured. However, I have some suggestions below
that might strengthen the paper's quality, the interpretation of the findings and the derived
knowledge translation process.

Abstract

R2 Comment 1

1.In the statement, "This review aimed to evaluate what is known about physical functional
limitations and physical activity levels and how these constructs are measured in adults
experiencing homelessness", I think physical functional limitations and physical activity are
more conditions and abilities than constructs.

Response to R2 Comment 1: This has been changed to: ‘The aim of this scoping review was
to evaluate what is known about physical functional limitations and physical activity levels
and how they are measured in adults experiencing homelessness.’

R2 Comment 2

2.In the abstract methods: I suggest including the period within which the reviewed
literature was considered.

Response to R2 Comment 2: ‘From inception to 16.01.19" has been added to the abstract

R2 Comment 3

3. In the statement "The following physical focused measures ..." I suggest separating the
specific outcomes related to physical functional limitations than those related to physical
activity level by not putting all together in the same statement.

Response to R2 Comment 3: This has been changed to; ‘The following outcomes related to
physical functioning were reported; mobility levels (n=3), frailty (n=1), flexibility (n=2),
strength (n=1), physical symptom burden (n=3), and exercise capacity (n=3). Eight studies
reported outcomes related to physical activity.’

Introduction

R2 Comment 4
4.The statistic of the figure of homelessness in the USA and Canada should be accompanied

Page 20 of 40



H R B O pe n Resea rC h HRB Open Research 2021, 3:14 Last updated: 04 MAR 2021

by the referring period. For example, for Canada, the figures refer to 2017 and for the USA
to 2016.

Response to R2 Comment 4: ‘based on data from 2017, 2016 and 2017 respectively’ has
been added in relating to this point.

R2 Comment 5

5. By 'tri-morbidity, do you mean: mental illness, physical illness(included chronic diseases)
and substance use disorders? Since chronic diseases are communally referred to as physical
diseases.

Response to R2 Comment 5: This has been changed to a ‘tri-morbidity’ of mental ill health,
physical ill health, and addiction’

R2 Comment 6

6. By housed individuals, do you mean people with stably housed or non-homeless people? I
think it is essential to be more specific.

Response to R2 Comment 6: ‘Stably’ housed is inserted to clarify this point

R2 Comment 7

7. In the statement, "An abundance of epidemiological highlights physical inactivity as a
significant predictor of cardiovascular disease, type 2 diabetes mellitus, obesity, some
cancers, poor skeletal health, some aspects of mental health, and overall mortality, as well
as poor quality of life" please specify the population.

Response to R2 Comment 7: This point has been rewritten as follows; ‘The benefits of
physical activity are well known and recent guidelines (1) have highlighted additional
benefits of physical activity in terms of cognitive health health-related quality of life, mental
health and sleep which has largely been explored in healthy populations. Information on
physical activity levels among individuals who are homeless is not well known (2).

R2 Comment 8

8. The statement "Improved understanding of physical variables is important..." please
specify what physical variable you are referring to. Perhaps, physical functioning and
activity?

Response to R2 Comment 8: Improved understanding of physical functioning and physical
activity’

R2 Comment 9

9. In the scoping review, it is important to specify that the study population is adults
experiencing homelessness. As there are also youth and children who experience
homelessness

Response to R2 Comment 9: This has been specific as adults experiencing homelessness.

Methods

Data sources and searches

R2 Comment 10

10.Who was that subject expert? An academic expert in homelessness? A person with lived
experience of homelessness? Please, elaborate on it.
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Response to R2 Comment 10: ‘The subject expert was a medical consultant who developed
an inclusion health service for adults experiencing homelessness and is the clinical lead for
service provision for people experiencing homelessness admitted to a large acute inner-city
hospital in Dublin, Ireland’

R2 Comment 11

11.Please, report the period in which the research for studies was conducted. It will allow
the replicability or update of the searching strategy.

Response to R2 Comment 11: This was from inception to 16.01.19.

R2 Comment 12

12. Physically focused definitions employed in this review "We employed the definition of
functional limitation" do you mean the definition of physical functioning? Please specify.
Response to R2 Comment 12: ‘We employed Nagi's (3) definition of functional limitations as
restrictions in the basic performance of the person such as limitations in the performance
of locomotor tasks, such as the person’s gait, and basic mobility. Although not the specific
focus of this review, factors that relate to physical functioning limitations such as, but not
limited to, frailty, physical symptom burden and cardiovascular fitness were included if
reported in studies sourced’

Selection of studies

R2 Comment 13

13.I wondered if you used any strategy or tool to perform the appraisal of the included
studies' quality. Please elaborate on this matter.

Response to R2 Comment 13: We followed the Joanna Briggs Institute for Evidence
Synthesis Scoping Review Chapter 11 (
https://wiki.jbi.global/display/MANUAL/Chapter+11%3A+Scoping+reviews). In this it states
that formal assessment of methodological quality of the included sources of evidence of a
scoping review is generally not performed, and was therefore not conducted as part of this
scoping review.

R2 Comment 14

14.As you well-know, the scope of a scoping review is not to pool empirical findings using
statistical methods as it happens in a systematic and meta-analysis review. Instead, it is
more synthesized or summarized the findings. Thus, the statement "Due to the
heterogeneity of study design, interventions and outcomes, a narrative synthesis was
conducted" is no application for the scoping review.

Response to R2 Comment 14: We apologise for this omission, this point has been removed.

R2 Comment 15

15.In the result, you describe female and male as one of the demographic characteristics of
the revised studies' participants. In Table 2, you report this characteristic as gender. Gender
(e.g. men/women) is more a social and identity construct, while sex (female/male) more a
biological characteristic. Considering these differences, please clarify whether all studies
measure gender or biological sex or both. If both, please include them as two distinct
characteristics. This health to inform any potential gender-based or biological sex-based
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differences and similitudes, and gaps in the review' findings.
Response to R2 Comment 15: This refers to biological sex rather than gender and has been
changed in the table and text.

R2 Comment 16

16. Perhaps briefly summarize the definition of homelessness employed in the included
studies could give a more comprehensive view of what groups of homeless people were
more likely to be studied.

Response to R2 Comment 16: To clarify this information the column ‘Living arrangement’ in
table 1 was changed to ‘Definition of homelessness/living arrangement/access to services'
changed to ‘definition of homelessness'. The following was added to the results section ‘A
formal operational definition of homeless was included in one study only (4). The living
arrangement of participants was outlined in the recruitment strategy and/or eligibility
criteria of remaining studies. The majority of studies included participants in shelter
accommodation.’

R2 Comment 17

17.Please state clearly in the results (text and Table 1) which of the findings you are
presented as "Physical Focused Outcomes (measure)" are those referring to physical
functioning measures only and which to the physical activity only. This is important as they
are the two primary distinct outcomes assessed in your review. You may consider two add
one column for the physical functioning outcome and the other for the physical activity
outcomes. In Table 3, If the measures you are presented there are those regarding physical
functioning, please state that clearly in the table's title and the variable level within the
table.

Response to R2 Comment 17: An additional column has been added to Table 1 ‘Physical
functioning measure or Physical activity measure’

R2 Comment 18

18.As you included both qualitative and quantitative studies, it would better to present the
characteristics and findings of those two groups of designed papers separately in the
tables. Moreover, the number of studies with qualitative design reported in the results text
do not concord with the number of qualitative studies present in Table 1.

Response to R2 Comment 18: A sub heading to differentiate between qualitative and
guantitative studiers is now included in Tables 1 and 2. The discrepancy between the
number of qualitative studies in the text and tables has been amended.

R2 Comment 19

19.Perhaps the synthesis of the studies' results could be organized under two main
headings: Physical functioning and physical activity, as they are the two primary outcomes,
you were assessed. Under these two main subheadings, you can summarise the related
physical functional sub-outcomes and physical activity sub-outcomes as sub-headings.
Response to R2 Comment 19: These sub-headings have been inserted into the results
section.

R2 Comment 20

Page 23 of 40



H R B O pe n Resea rC h HRB Open Research 2021, 3:14 Last updated: 04 MAR 2021

In the results, perhaps before summarising the physical functioning and physical activity
related findings, presenting a brief description of the participants' comorbid profile could
contribute to having a more comprehensive view of the health status of the study
population. As many of those comorbid conditions are directly related to their physical
functioning and physical activity status/levels.

Response to R2 Comment 20: The following has been added to the results section ‘Despite
the relatively low mean/median age of participants [2"d decade (n=2 studies), 3" decade
(n=2 studies), 4t" decade (n=5 studies), 50t" decade (n=>5 studies), 60th decade, (n=2
studies), participants experienced a high burden of physical and mental conditions. From
data presented in included studies, rates of hypertension ranged from 20.4% to 59%,
arthritis from 16.8% to 46.8%, diabetes from 14% to 18.3% and depression from 34% to
59.6%.’

Discussion

R2 Comment 21

"...but the diversity of measures limited our ability to synthesize data for the purposes of
this review." I think this part of the statement is unnecessary. As I may have said previously,
a scoping review aims to present a broad view and synthesize of what has been studied,
how it has been studied, identify gaps and give some recommendation on the reviewed
topic, but not too pool results.

Response to R2 Comment 21: This has been addressed above in R2 comment 14.

R2 Comment 22

22.Please considering my previous comment regarding differences between gender and
biological sex. Please discuss the findings accordingly.

Response to R2 Comment 22: ‘This review included 2,018 participants, of which females
were underrepresented as over 70% of review participants were male. This reflects that 4
studies exclusively included males, whereas only 2 studies only included females, and
relatively there was a higher proportion of males than females in the remaining studies.
Less therefore appears to be known about the physical profile of females experiencing
homelessness compared to males. Sex as a biological characteristic was reported in studies
was reported rather than gender which is more a social and identity construct (5). Is is
known that transgender people are disproportionally represented among homeless
populations (6) but this group were not represented in studies included in this review.

R2 Comment 23

23.Discuss the potential ethno-racial gaps in the studied topic.

Response to R2 Comment 23: ‘In the US based studies 59.6% of participants were African
American, while a lower proportion were white (29.8%). This reflects the high proportion of
African Americans among homeless populations in the US (7). Indigenous people are also
over-represented among homeless populations (8) which likely mirrors the proportion of
Aboriginal people in a Canadian study (9) included in this review. It is possible that in other
studies this group may have been under-represented or not specifically reported. Out of 10
US based studies, one reported the proportion of American Indian participants was 4.8%,
and another quoted that 10% of participants were American Indian/Alaska Natives/Native
Hawaiian/Pacific Islanders. Most of the rest of the studies included categories of ‘other’ in
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which it was likely native populations were subsumed. Similarly, there may have been an
under-representation of Latino people and people of mixed race heritage but absolute
proportions of different ethnic groups among homeless populations are likely to be context
specific.’

R2 Comment 24

24.Please extend the potential implications of the findings for more community-based
support services and policy, especially community-based (health, housing, social)
interventions that can improve this population's physical functioning and physical activities.
R2 Comment 24: In relation to this point we have added in the following ‘As all studies
included in this review were community based, the generally low level of physical
functioning and physical activity of this population is relevant to a broad spectrum of
community based services including housing, social health services. Housing services
should bear accessibility in mind and social activities should incorporate a physical/exercise
component where possible.

Figure 1:

R2 Comment 25

25.Please state the reason for excluding records. You only included those included in the
database searching. Are those figures also include the studies identified by searching grey
literature?

Response to R2 Comment 25: Records were excluded as they did not report outcomes
related to physical functioning ad physical activity in adults who were homeless.

R2 Comment 26

26.There are discrepancies between the numbers of records found reported in Figure 1 and
those reported in the result text. Please correct it accordingly.

Response to R2 Comment 26: The discrepancies have been amended.

Competing Interests: Nil

Julie Broderick, Trinity College Dublin, the University of Dublin, Dublin, Ireland

Dear Reviewer 2,

Thank you for your very insightful comments, in response to your comments; we have
made the following changes to the review.

Each comment is listed, numbered, and responded to in turn.

Kind Regards, Julie Broderick and co-authors

From R2 Overview

The study assessed the existing evidence on physical functioning limitation and physical
activity among homeless adults using the scoping review framework. The findings highlight
that people who experience homelessness have a high level of physical functioning
impairment and low physical activities, which provides evidence of this population's low
health status. It also shows the need for effective community-based and clinical-based
interventions to diminish their premature physical functioning decline and poor health and
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social well-being.

Overall, the paper is well-written and structured. However, I have some suggestions below
that might strengthen the paper's quality, the interpretation of the findings and the derived
knowledge translation process.

Abstract

R2 Comment 1

1.In the statement, "This review aimed to evaluate what is known about physical functional
limitations and physical activity levels and how these constructs are measured in adults
experiencing homelessness", I think physical functional limitations and physical activity are
more conditions and abilities than constructs.

Response to R2 Comment 1: This has been changed to: ‘The aim of this scoping review was
to evaluate what is known about physical functional limitations and physical activity levels
and how they are measured in adults experiencing homelessness.’

R2 Comment 2

2.In the abstract methods: I suggest including the period within which the reviewed
literature was considered.

Response to R2 Comment 2: ‘From inception to 16.01.19" has been added to the abstract

R2 Comment 3

3. In the statement "The following physical focused measures ..." I suggest separating the
specific outcomes related to physical functional limitations than those related to physical
activity level by not putting all together in the same statement.

Response to R2 Comment 3: This has been changed to; ‘The following outcomes related to
physical functioning were reported; mobility levels (n=3), frailty (n=1), flexibility (n=2),
strength (n=1), physical symptom burden (n=3), and exercise capacity (n=3). Eight studies
reported outcomes related to physical activity.’

Introduction

R2 Comment 4

4.The statistic of the figure of homelessness in the USA and Canada should be accompanied
by the referring period. For example, for Canada, the figures refer to 2017 and for the USA
to 2016.

Response to R2 Comment 4: ‘based on data from 2017, 2016 and 2017 respectively’ has
been added in relating to this point.

R2 Comment 5

5. By 'tri-morbidity, do you mean: mental iliness, physical illness(included chronic diseases)
and substance use disorders? Since chronic diseases are communally referred to as physical
diseases.

Response to R2 Comment 5: This has been changed to a ‘tri-morbidity’ of mental ill health,
physical ill health, and addiction’

R2 Comment 6
6. By housed individuals, do you mean people with stably housed or non-homeless people? I
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think it is essential to be more specific.
Response to R2 Comment 6: ‘Stably’ housed is inserted to clarify this point

R2 Comment 7

7.1In the statement, "An abundance of epidemiological highlights physical inactivity as a
significant predictor of cardiovascular disease, type 2 diabetes mellitus, obesity, some
cancers, poor skeletal health, some aspects of mental health, and overall mortality, as well
as poor quality of life" please specify the population.

Response to R2 Comment 7: This point has been rewritten as follows; ‘The benefits of
physical activity are well known and recent guidelines (1) have highlighted additional
benefits of physical activity in terms of cognitive health health-related quality of life, mental
health and sleep which has largely been explored in healthy populations. Information on
physical activity levels among individuals who are homeless is not well known (2).

R2 Comment 8

8. The statement "Improved understanding of physical variables is important..." please
specify what physical variable you are referring to. Perhaps, physical functioning and
activity?

Response to R2 Comment 8: Improved understanding of physical functioning and physical
activity’

R2 Comment 9

9. In the scoping review, it is important to specify that the study population is adults
experiencing homelessness. As there are also youth and children who experience
homelessness

Response to R2 Comment 9: This has been specific as adults experiencing homelessness.

Methods

Data sources and searches

R2 Comment 10

10.Who was that subject expert? An academic expert in homelessness? A person with lived
experience of homelessness? Please, elaborate on it.

Response to R2 Comment 10: ‘The subject expert was a medical consultant who developed
an inclusion health service for adults experiencing homelessness and is the clinical lead for
service provision for people experiencing homelessness admitted to a large acute inner-city
hospital in Dublin, Ireland’

R2 Comment 11

11.Please, report the period in which the research for studies was conducted. It will allow
the replicability or update of the searching strategy.

Response to R2 Comment 11: This was from inception to 16.01.19.

R2 Comment 12

12. Physically focused definitions employed in this review "We employed the definition of
functional limitation" do you mean the definition of physical functioning? Please specify.
Response to R2 Comment 12: ‘We employed Nagi's (3) definition of functional limitations as
restrictions in the basic performance of the person such as limitations in the performance
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of locomotor tasks, such as the person's gait, and basic mobility. Although not the specific
focus of this review, factors that relate to physical functioning limitations such as, but not
limited to, frailty, physical symptom burden and cardiovascular fitness were included if
reported in studies sourced’

Selection of studies

R2 Comment 13

13.I wondered if you used any strategy or tool to perform the appraisal of the included
studies' quality. Please elaborate on this matter.

Response to R2 Comment 13: We followed the Joanna Briggs Institute for Evidence
Synthesis Scoping Review Chapter 11 (
https://wiki.jbi.global/display/MANUAL/Chapter+11%3A+Scoping+reviews). In this it states
that formal assessment of methodological quality of the included sources of evidence of a
scoping review is generally not performed, and was therefore not conducted as part of this
scoping review.

R2 Comment 14

14.As you well-know, the scope of a scoping review is not to pool empirical findings using
statistical methods as it happens in a systematic and meta-analysis review. Instead, it is
more synthesized or summarized the findings. Thus, the statement "Due to the
heterogeneity of study design, interventions and outcomes, a narrative synthesis was
conducted" is no application for the scoping review.

Response to R2 Comment 14: We apologise for this omission, this point has been removed.

R2 Comment 15

15.In the result, you describe female and male as one of the demographic characteristics of
the revised studies' participants. In Table 2, you report this characteristic as gender. Gender
(e.g. men/women) is more a social and identity construct, while sex (female/male) more a
biological characteristic. Considering these differences, please clarify whether all studies
measure gender or biological sex or both. If both, please include them as two distinct
characteristics. This health to inform any potential gender-based or biological sex-based
differences and similitudes, and gaps in the review' findings.

Response to R2 Comment 15: This refers to biological sex rather than gender and has been
changed in the table and text.

R2 Comment 16

16. Perhaps briefly summarize the definition of homelessness employed in the included
studies could give a more comprehensive view of what groups of homeless people were
more likely to be studied.

Response to R2 Comment 16: To clarify this information the column ‘Living arrangement’ in
table 1 was changed to ‘Definition of homelessness/living arrangement/access to services'
changed to ‘definition of homelessness'. The following was added to the results section ‘A
formal operational definition of homeless was included in one study only (4). The living
arrangement of participants was outlined in the recruitment strategy and/or eligibility
criteria of remaining studies. The majority of studies included participants in shelter
accommodation.’
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R2 Comment 17

17.Please state clearly in the results (text and Table 1) which of the findings you are
presented as "Physical Focused Outcomes (measure)" are those referring to physical
functioning measures only and which to the physical activity only. This is important as they
are the two primary distinct outcomes assessed in your review. You may consider two add
one column for the physical functioning outcome and the other for the physical activity
outcomes. In Table 3, If the measures you are presented there are those regarding physical
functioning, please state that clearly in the table's title and the variable level within the
table.

Response to R2 Comment 17: An additional column has been added to Table 1 ‘Physical
functioning measure or Physical activity measure’

R2 Comment 18

18.As you included both qualitative and quantitative studies, it would better to present the
characteristics and findings of those two groups of designed papers separately in the
tables. Moreover, the number of studies with qualitative design reported in the results text
do not concord with the number of qualitative studies present in Table 1.

Response to R2 Comment 18: A sub heading to differentiate between qualitative and
quantitative studiers is now included in Tables 1 and 2. The discrepancy between the
number of qualitative studies in the text and tables has been amended.

R2 Comment 19

19.Perhaps the synthesis of the studies' results could be organized under two main
headings: Physical functioning and physical activity, as they are the two primary outcomes,
you were assessed. Under these two main subheadings, you can summarise the related
physical functional sub-outcomes and physical activity sub-outcomes as sub-headings.
Response to R2 Comment 19: These sub-headings have been inserted into the results
section.

R2 Comment 20

In the results, perhaps before summarising the physical functioning and physical activity
related findings, presenting a brief description of the participants' comorbid profile could
contribute to having a more comprehensive view of the health status of the study
population. As many of those comorbid conditions are directly related to their physical
functioning and physical activity status/levels.

Response to R2 Comment 20: The following has been added to the results section ‘Despite
the relatively low mean/median age of participants [2"d decade (n=2 studies), 3" decade
(n=2 studies), 4t" decade (n=5 studies), 50t" decade (n=5 studies), 60th decade, (n=2
studies), participants experienced a high burden of physical and mental conditions. From
data presented in included studies, rates of hypertension ranged from 20.4% to 59%,
arthritis from 16.8% to 46.8%, diabetes from 14% to 18.3% and depression from 34% to
59.6%.’

Discussion
R2 Comment 21
"...but the diversity of measures limited our ability to synthesize data for the purposes of
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this review." I think this part of the statement is unnecessary. As I may have said previously,
a scoping review aims to present a broad view and synthesize of what has been studied,
how it has been studied, identify gaps and give some recommendation on the reviewed
topic, but not too pool results.

Response to R2 Comment 21: This has been addressed above in R2 comment 14.

R2 Comment 22

22.Please considering my previous comment regarding differences between gender and
biological sex. Please discuss the findings accordingly.

Response to R2 Comment 22: ‘This review included 2,018 participants, of which females
were underrepresented as over 70% of review participants were male. This reflects that 4
studies exclusively included males, whereas only 2 studies only included females, and
relatively there was a higher proportion of males than females in the remaining studies.
Less therefore appears to be known about the physical profile of females experiencing
homelessness compared to males. Sex as a biological characteristic was reported in studies
was reported rather than gender which is more a social and identity construct (5). Is is
known that transgender people are disproportionally represented among homeless
populations (6) but this group were not represented in studies included in this review.

R2 Comment 23

23.Discuss the potential ethno-racial gaps in the studied topic.

Response to R2 Comment 23: ‘In the US based studies 59.6% of participants were African
American, while a lower proportion were white (29.8%). This reflects the high proportion of
African Americans among homeless populations in the US (7). Indigenous people are also
over-represented among homeless populations (8) which likely mirrors the proportion of
Aboriginal people in a Canadian study (9) included in this review. It is possible that in other
studies this group may have been under-represented or not specifically reported. Out of 10
US based studies, one reported the proportion of American Indian participants was 4.8%,
and another quoted that 10% of participants were American Indian/Alaska Natives/Native
Hawaiian/Pacific Islanders. Most of the rest of the studies included categories of ‘other’ in
which it was likely native populations were subsumed. Similarly, there may have been an
under-representation of Latino people and people of mixed race heritage but absolute
proportions of different ethnic groups among homeless populations are likely to be context
specific.’

R2 Comment 24

24.Please extend the potential implications of the findings for more community-based
support services and policy, especially community-based (health, housing, social)
interventions that can improve this population's physical functioning and physical activities.
R2 Comment 24: In relation to this point we have added in the following ‘As all studies
included in this review were community based, the generally low level of physical
functioning and physical activity of this population is relevant to a broad spectrum of
community based services including housing, social health services. Housing services
should bear accessibility in mind and social activities should incorporate a physical/exercise
component where possible.

Figure 1:
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R2 Comment 25

25.Please state the reason for excluding records. You only included those included in the
database searching. Are those figures also include the studies identified by searching grey
literature?

Response to R2 Comment 25: Records were excluded as they did not report outcomes
related to physical functioning ad physical activity in adults who were homeless.

R2 Comment 26

26.There are discrepancies between the numbers of records found reported in Figure 1 and
those reported in the result text. Please correct it accordingly.

Response to R2 Comment 26: The discrepancies have been amended.
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Introduction

The background and rationale for this scoping review was clearly described and explains the
importance of it being undertaken. The authors do address the aims of the paper, but are not
explicit about the objectives (although objectives are mentioned later under “inclusion/ exclusion
criteria”, so it would be useful to state these in introduction). The authors have rightly based their
review on PCC (Populations, Concept, Context) rather than PICO (Participants, Interventions,
Comparators, and Outcomes) as this is not a review of interventions. Their reasoning for this is
adequately described.

Methods

Much of the methods are well described. The authors are clear that this is a scoping review and
have described using appropriate frameworks and guidance to inform their procedures. The
authors are clear about information sources, for example language, databases searched and
inclusion of grey literature. They noted that a subject expert was consulted, but did the authors
also contact study authors to identify further literature? Although no date restriction was applied
in the search, it would be useful to for authors to state the date of the last search. The current
information given, it is not sufficiently detailed to be repeatable, for example, the authors could
provide more detail of their search strategy, including limits used. Under “Physical focused
definitions employed in the review” the authors provide definitions for functional limitation and
physical activity. However, they also provide examples of functional limitations, but not physical
activity, as physical activity is so broad, to add examples of search words used would add clarity.

The PRISMA diagram is helpful, though it would be more accurate to describe Figure 1 as “PRISMA
flow diagram of selection for review”, as it covers the selection/ inclusion process, not the whole
review process. It might be more appropriate to make reference to Fig 1 earlier in “selection of
studies” section. There was limited description of “data extraction” (it would be useful to hear
more about what the specifically designed data extraction sheet contained). Again, limited
information provided about data analysis - more detail on what was involved in the narrative
synthesis would give greater transparency for the reader.

Results
It is shown (in Fig 1) and described (in text) how many studies were excluded at each stage, but
apart from the removal of duplicates, reasons for exclusions are not described. Also, the number
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of studies identified after duplicates removed does not match what is stated in text/Figure 1.
(n=2832 in text/ n=2833 in Fig 1). For clarity, it might help to add title and abstracts of to the box
“Records screened (n=1815)" in Figure 1.

Authors have clearly expressed study characteristics in Table 1. However, it is stated in text they
identified 11 quantitative studies and 4 qualitative studies, whereas only 3 studies are explicitly
described as qualitative in Table 1. Was it the pilot study by Kendzor et al. (2015) which was also
qualitative? If so, it would be useful if the authors made this clear. In Table 1, it would also be
useful to be clearer about which studies addressed physical function, which addressed physical
activity and which addressed both. For example, where Table 4 describes studies using physical
activity measures, Gregg and Bedard (2016) and Marmolejo et al. (2018) feature, but in Table 1 the
physical focused outcomes column does not clearly describe physical activity measures (for Gregg
and Bedard (2016) exercise and intention to exercise are stated, but is not a measure of actual
physical activity levels and Marmolejo et al. (2018) only a flexibility measure is described).

Only minor, but in Table 2, there is slight inconsistency in presentation of data in “gender” column.
Sometimes % and numbers, but sometimes only %, is this because numbers were not always
provided in studies? If so, you could use “NS”, like you have in other parts of that table. Also, there
are typos on p 8, para 1, lines 2-3: “many people homeless experiencing homelessness” and p 10,
para 2, line 4: in this study is was"- replace “is” with “jt".

Due to the authors not formally assessing methodological quality of the studies, they were limited
in how well they could acknowledge biases across studies.

Discussion and Conclusion

A clear and succinct summary of the main findings and their implications for understanding the
knowledge base, clinical practice and future research. Strengths and limitations of the paper
appropriately identified and described.

Are the rationale for, and objectives of, the Systematic Review clearly stated?
Yes

Are sufficient details of the methods and analysis provided to allow replication by others?
Partly

Is the statistical analysis and its interpretation appropriate?
Not applicable

Are the conclusions drawn adequately supported by the results presented in the review?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: My area of expertise is physiotherapy education and access to healthcare
amongst homeless and excluded populations.

I confirm that I have read this submission and believe that I have an appropriate level of
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expertise to confirm that it is of an acceptable scientific standard.

Julie Broderick, Trinity College Dublin, the University of Dublin, Dublin, Ireland

The authors would like to sincerely thank the reviewer for their extremely insightful
comments. For clarity we numbered each comment and responded to it in turn.

Introduction

R1 Comment 1

The background and rationale for this scoping review was clearly described and explains
the importance of it being undertaken. The authors do address the aims of the paper, but
are not explicit about the objectives (although objectives are mentioned later under
“inclusion/ exclusion criteria”, so it would be useful to state these in introduction). The
authors have rightly based their review on PCC (Populations, Concept, Context) rather than
PICO (Participants, Interventions, Comparators, and Outcomes) as this is not a review of
interventions. Their reasoning for this is adequately described.

Response to R1 Comment 1: The following has been added to the introduction section:
Specific objectives were to evaluate the quantitative and qualitative literature on the
following topics (i) physical functioning in adults experiencing homelessness, (ii) physical
activity in adults experiencing homelessness, (iii) related secondary outcome measures such
as frailty and cardiovascular fitness. In addition a further objective was added (iv) to
evaluate measurement methods of physical outcomes in included studies.’

Methods

R1 Comment 2

2. Much of the methods are well described. The authors are clear that this is a scoping
review and have described using appropriate frameworks and guidance to inform their
procedures. The authors are clear about information sources, for example language,
databases searched and inclusion of grey literature. They noted that a subject expert was
consulted, but did the authors also contact study authors to identify further literature?
Response to R1 comment 2: Authors did not contact study authors to identify further
information. From the Joanna Briggs institute guidance for scoping reviews which we
followed, this is not considered a mandatory step and was therefore not conducted as part
of this review.

R1 Comment 3

3. Although no date restriction was applied in the search, it would be useful to for authors
to state the date of the last search.

Response to R1 Comment 3: The following has been included in the methods section: ‘from
inception to 16.01.19.

R1 Comment 4

4. The current information given, it is not sufficiently detailed to be repeatable, for example,
the authors could provide more detail of their search strategy, including limits used. Under
“Physical focused definitions employed in the review” the authors provide definitions for
functional limitation and physical activity. However, they also provide examples of
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functional limitations, but not physical activity, as physical activity is so broad, to add
examples of search words used would add clarity.

R1 Response to comment 4: Precise details of both searches are included in
Supplementary File 2. In relation to this point, the following has been added in the methods
section:

‘Physical activity was considered any type of physical training or movement including any
form of exercise, physical fitness or therapeutic movement. The full search strategy is
available in Supplementary File 2.

R1 Comment 5

5.The PRISMA diagram is helpful, though it would be more accurate to describe Figure 1 as
“PRISMA flow diagram of selection for review”, as it covers the selection/ inclusion process,
not the whole review process.

R1 Response to comment 5: This has now been labelled as suggested.

R1 Comment 6

6. It might be more appropriate to make reference to Fig 1 earlier in “selection of studies”
section.

R1 Response to comment 6: Following the scoping review methodology from the Joanna
Briggs Institute, Fig. 1 was referenced at the start of the results section.

R1 Comment 7

7. There was limited description of “data extraction” (it would be useful to hear more about
what the specifically designed data extraction sheet contained).

R1 Response to comment 7: The following has been added to the methods section: ‘The
data extraction instrument collected the following data relating to included studies (author,
year of publication, country of study origin, inclusion criteria, living arrangements, physical
focussed outcomes measured, participant characteristics (number of participants, age,
gender, race/ethnicity, percentage with less than high school education, co-morbid
conditions), physical focussed variables (physical variable measured, type of measure, total
number of studies, authors, results), physical activity/sedentary behaviour focused
measures (author, type of measure, measure subscale, main results). ’

R1 Comment 8

Again, limited information provided about data analysis - more detail on what was involved
in the narrative synthesis would give greater transparency for the reader.

Response to R1 Comment 8: As per point from R2 Comment 19, synthesis of the studies'
results was organized under two main headings: Physical functioning and physical activity.
As per R1 comment 7 above, details of the data extraction too have also been provided.

Results

R1 Comment 9

9. It is shown (in Fig 1) and described (in text) how many studies were excluded at each
stage, but apart from the removal of duplicates, reasons for exclusions are not described.
R1 Response to comment 9: The reason for exclusion was not containing data relevant to
physical functioning limitations or physical activity specific to adults who were homeless.
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The following has been added to the results section ‘After excluding studies which did not
containing data relevant to physical functioning limitations or physical activity specific to
adults who were homeless, a total of 15 studies were deemed eligible for inclusion in this
review.’

R1 Comment 10

10. Also, the number of studies identified after duplicates removed does not match what is
stated in text/Figure 1. (n=2832 in text/ n=2833 in Fig 1).

R1 Response to comment 10: The correct value of 2833 is now included in the text.

R1 Comment 11

11. For clarity, it might help to add title and abstracts of to the box “Records screened
(n=1815)"in Figure 1.

Response to comment R1 11: This has now been inserted into Figure 1.

R1 Comment 12

12. Authors have clearly expressed study characteristics in Table 1. However, it is stated in
text they identified 11 quantitative studies and 4 qualitative studies, whereas only 3 studies
are explicitly described as qualitative in Table 1. Was it the pilot study by Kendzor et

al. (2015) which was also qualitative? If so, it would be useful if the authors made this clear.
R1 Response to comment 12: Apologies for the lack of clarity around this. Two studies
were qualitative (Bazari and Quine) and Table 1 has divided studies into quantitative and
qualitative.

R1 Comment 13

13.In Table 1, it would also be useful to be clearer about which studies addressed physical
function, which addressed physical activity and which addressed both. For example, where
Table 4 describes studies using physical activity measures, Gregg and Bedard (2016) and
Marmolejo et al. (2018) feature, but in Table 1 the physical focused outcomes column does
not clearly describe physical activity measures (for Gregg and Bedard (2016) exercise and
intention to exercise are stated, but is not a measure of actual physical activity levels and
Marmolejo et al. (2018) only a flexibility measure is described).

Response to R1 comment 13: To improve clarity, a column ‘Physical-functioning measure
or Physical activity measure’ construct measured has now been added to Table 1. Table 3
now includes Physical Functioning measures included in the review and Table 4 includes
Physical Activity measures included in the review.

R1 Comment 14

14. Only minor, but in Table 2, there is slight inconsistency in presentation of data in
“gender” column. Sometimes % and numbers, but sometimes only %, is this because
numbers were not always provided in studies? If so, you could use “NS”, like you have in
other parts of that table.

Response to R1 comment 14: NS has been added as suggested.

R1 Comment 15
15. Also, there are typos on p 8, para 1, lines 2-3: “many people homeless experiencing
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homelessness” and p 10, para 2, line 4: in this study is was"- replace “is” with “it". Due to the
authors not formally assessing methodological quality of the studies, they were limited in
how well they could acknowledge biases across studies.

Response to R1 comment 15: Typos have been amended. This is correct regarding inability
to acknowledge biases across studies. Biases were not formally assessed based on Joanna
Briggs methodology for scoping studies which was followed in this review.

Discussion and Conclusion

R1 Comment 16

16. A clear and succinct summary of the main findings and their implications for
understanding the knowledge base, clinical practice and future research. Strengths and
limitations of the paper appropriately identified and described.

Response to comment R1 16: Thank you to Reviewer 1 for these comments.

Competing Interests: Nil

Julie Broderick, Trinity College Dublin, the University of Dublin, Dublin, Ireland

Dear Reviewer 1,

Thank you for your very insightful comments, in response to your comments; we have
made the following changes to the review.

Each comment is listed, numbered, and responded to in turn.

Kind Regards, Julie Broderick and co-authors

Introduction

R1 Comment 1

The background and rationale for this scoping review was clearly described and explains
the importance of it being undertaken. The authors do address the aims of the paper, but
are not explicit about the objectives (although objectives are mentioned later under
“inclusion/ exclusion criteria”, so it would be useful to state these in introduction). The
authors have rightly based their review on PCC (Populations, Concept, Context) rather than
PICO (Participants, Interventions, Comparators, and Outcomes) as this is not a review of
interventions. Their reasoning for this is adequately described.

Response to R1 Comment 1: The following has been added to the introduction section: *
Specific objectives were to evaluate the quantitative and qualitative literature on the
following topics (i) physical functioning in adults experiencing homelessness, (ii) physical
activity in adults experiencing homelessness, (iii) related secondary outcome measures such
as frailty and cardiovascular fitness. In addition a further objective was added (iv) to
evaluate measurement methods of physical outcomes in included studies.’

Methods

R1 Comment 2

2. Much of the methods are well described. The authors are clear that this is a scoping
review and have described using appropriate frameworks and guidance to inform their
procedures. The authors are clear about information sources, for example language,
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databases searched and inclusion of grey literature. They noted that a subject expert was
consulted, but did the authors also contact study authors to identify further literature?
Response to R1 comment 2: Authors did not contact study authors to identify further
information. From the Joanna Briggs Institute Guidance for Scoping Reviews which we
followed, this is not considered a mandatory step and was therefore not conducted as part
of this review.

R1 Comment 3

3. Although no date restriction was applied in the search, it would be useful to for authors
to state the date of the last search.

Response to R1 Comment 3: The following has been included in the methods section: ‘from
inception to 16.01.19.

R1 Comment 4

4. The current information given, it is not sufficiently detailed to be repeatable, for example,
the authors could provide more detail of their search strategy, including limits used. Under
“Physical focused definitions employed in the review" the authors provide definitions for
functional limitation and physical activity. However, they also provide examples of
functional limitations, but not physical activity, as physical activity is so broad, to add
examples of search words used would add clarity.

R1 Response to comment 4: Precise details of both searches are included in
Supplementary File 2. In relation to this point, the following has been added in the methods
section:

‘Physical activity was considered any type of physical training or movement including any
form of exercise, physical fitness or therapeutic movement. The full search strategy is
available in Supplementary File 2.

R1 Comment 5

5.The PRISMA diagram is helpful, though it would be more accurate to describe Figure 1 as
“PRISMA flow diagram of selection for review”, as it covers the selection/ inclusion process,
not the whole review process.

R1 Response to comment 5: This has now been labelled as suggested.

R1 Comment 6

6. It might be more appropriate to make reference to Fig 1 earlier in “selection of studies”
section.

R1 Response to comment 6: Following the scoping review methodology from the Joanna
Briggs Institute, Fig. 1 was referenced at the start of the results section.

R1 Comment 7

7. There was limited description of “data extraction” (it would be useful to hear more about
what the specifically designed data extraction sheet contained).

R1 Response to comment 7: The following has been added to the methods section: ‘The
data extraction instrument collected the following data relating to included studies (author,
year of publication, country of study origin, inclusion criteria, living arrangements, physical
focused outcomes measured, participant characteristics (number of participants, age,
gender, race/ethnicity, percentage with less than high school education, co-morbid
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conditions), physical focused variables (physical variable measured, type of measure, total
number of studies, authors, results), physical activity/sedentary behaviour focused
measures (author, type of measure, measure subscale, main results). ’

R1 Comment 8

Again, limited information provided about data analysis - more detail on what was involved
in the narrative synthesis would give greater transparency for the reader.

Response to R1 Comment 8: As per point from R2 Comment 19, synthesis of the studies'
results was organized under two main headings: Physical functioning and physical activity.
As per R1 comment 7 above, details of the data extraction too have also been provided.

Results

R1 Comment 9

9. It is shown (in Fig 1) and described (in text) how many studies were excluded at each
stage, but apart from the removal of duplicates, reasons for exclusions are not described.
R1 Response to comment 9: The reason for exclusion was not containing data relevant to
physical functioning limitations or physical activity specific to adults who were homeless.
The following has been added to the results section 'After excluding studies which did not
containing data relevant to physical functioning limitations or physical activity specific to
adults who were homeless, a total of 15 studies were deemed eligible for inclusion in this
review.’

R1 Comment 10

10. Also, the number of studies identified after duplicates removed does not match what is
stated in text/Figure 1. (n=2832 in text/ n=2833 in Fig 1).

R1 Response to comment 10: The correct value of 2833 is now included in the text.

R1 Comment 11

11. For clarity, it might help to add title and abstracts of to the box “Records screened
(n=1815)" in Figure 1.

Response to comment R1 11: This has now been inserted into Figure 1.

R1 Comment 12

12. Authors have clearly expressed study characteristics in Table 1. However, it is stated in
text they identified 11 quantitative studies and 4 qualitative studies, whereas only 3 studies
are explicitly described as qualitative in Table 1. Was it the pilot study by Kendzor et

al. (2015) which was also qualitative? If so, it would be useful if the authors made this clear.
R1 Response to comment 12: Apologies for the lack of clarity around this. Two studies
were qualitative (Bazari and Quine) and Table 1 has divided studies into quantitative and
qualitative.

R1 Comment 13

13.In Table 1, it would also be useful to be clearer about which studies addressed physical
function, which addressed physical activity and which addressed both. For example, where
Table 4 describes studies using physical activity measures, Gregg and Bedard (2016) and
Marmolejo et al. (2018) feature, but in Table 1 the physical focused outcomes column does
not clearly describe physical activity measures (for Gregg and Bedard (2016) exercise and
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intention to exercise are stated, but is not a measure of actual physical activity levels and
Marmolejo et al. (2018) only a flexibility measure is described).

Response to R1 comment 13: To improve clarity, a column ‘Physical-functioning measure
or Physical activity measure’ construct measured has now been added to Table 1. Table 3
now includes Physical Functioning measures included in the review and Table 4 includes
Physical Activity measures included in the review.

R1 Comment 14

14. Only minor, but in Table 2, there is slight inconsistency in presentation of data in
“gender” column. Sometimes % and numbers, but sometimes only %, is this because
numbers were not always provided in studies? If so, you could use “NS”, like you have in
other parts of that table.

Response to R1 comment 14: NS has been added as suggested.

R1 Comment 15

15. Also, there are typos on p 8, para 1, lines 2-3: “many people homeless experiencing
homelessness” and p 10, para 2, line 4: in this study is was"- replace “is” with “it". Due to the
authors not formally assessing methodological quality of the studies, they were limited in
how well they could acknowledge biases across studies.

Response to R1 comment 15: Typos have been amended. This is correct regarding inability
to acknowledge biases across studies. Biases were not formally assessed based on Joanna
Briggs methodology for scoping studies which was followed in this review.

Discussion and Conclusion

R1 Comment 16

16. A clear and succinct summary of the main findings and their implications for
understanding the knowledge base, clinical practice and future research. Strengths and
limitations of the paper appropriately identified and described.

Response to comment R1 16: Thank you to Reviewer 1 for these comments.

Competing Interests: Nil
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