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Abstract
Objectives  Compared with sighted individuals, people 
with visual impairment have a higher prevalence of 
chronic conditions and lower levels of physical activity. 
This review aims to systematically review physical activity 
interventions for those with a visual impairment and to 
assess their effectiveness.
Design  A systematic review of articles reporting physical 
activity interventions in visually impaired individuals was 
conducted. Medline, EMBASE, The Cochrane Library, 
Cumulative Index to Nursing and Allied Health Literature, 
SPORTDiscus and the Physiotherapy Evidence Database 
were searched in August 2018. Meta-analyses were 
conducted on randomised controlled trials with the same 
outcome measure.
Setting  Most interventions were conducted in a group 
setting, with some including an at-home, self-directed 
component.
Participants  Following identification of a recent 
systematic review of physical activity interventions in 
children, our review focused on adults aged 18 years and 
older with a visual impairment.
Primary and secondary outcome measures  Outcomes 
included measures of balance, mobility, mental well-being 
(eg, quality of life), number of falls, muscle strength, 
flexibility and gait.
Results  Eighteen papers from 17 studies met inclusion 
criteria. Physical activity components include falls 
prevention and/or balance-based activities, walking, 
tai chi, Alexander Technique, Yoga, dance, aerobics and 
core stability training. Significant results in favour of the 
intervention were reported most commonly in measures 
of functional capacity (9/17 studies) and in falls/balance-
related outcomes (7/13 studies). The studies identified 
were generally small and diverse in study design, and 
risk of bias was high across several categories for most 
studies. Meta-analyses indicated non-significant effects of 
the included interventions on the Timed Up and Go, Chair 
Sit Test and Berg Balance Scale.
Conclusions  Physical activity interventions in individuals 
with visual impairment incorporating activities such as tai 
chi, Yoga and dance can have positive results, particularly 
in physical measures such as mobility and balance. 
However, when performing a meta-analysis of randomised 
controlled trials, the evidence for effectiveness is less 
clear. More studies with larger sample sizes, stronger 
designs and longer follow-up periods are needed.
PROSPERO registration number  CRD42018103638.

Introduction
Physical activity is well established as a prophy-
lactic for many non-communicable diseases 
including cardiovascular disease, certain 
cancers, hypertension and type 2 diabetes.1 2 
In addition to physical health, regular phys-
ical activity is also known to benefit psycho-
logical well-being including a reduction in 
the risk of depression and anxiety, lowering 
of stress levels and improving mood.3 4 The 
Centers for Disease Control and Prevention 
(CDC) recommends at least 150 min per 
week of moderate intensity aerobic phys-
ical activity (or equivalent vigorous activity) 
for adults (aged 18–64).5 However, with the 
global prevalence of insufficient physical 
activity at nearly 30% in 2016, it is imperative 
that regular physical activity continues to be 
promoted and encouraged worldwide.6 This 
is important not only in healthy populations, 
but also in those with diseases and conditions, 
such as cardiovascular disease and disabilities 
such as visual impairment. As highlighted by 
the CDC in the current physical activity guide-
lines, there is strong evidence that regular 
physical activity conveys important health 
benefits for individuals with a disability.5 
However, adults with disabilities are three 

Strengths and limitations of this study

►► This systematic review was registered a priori and 
conducted in line with two guidelines, Preferred 
Reporting Items for Systematic Reviews and 
Meta-Analysis and A Measurement Tool to Assess 
Systematic Reviews .

►► Six databases were used and a back-reference 
search of all included studies was conducted, with 
no limit on language or year of publication imposed.

►► Risk of bias analysis was conducted independent-
ly by two reviewers using the validated Cochrane 
Collaboration tool.

►► A lack in common outcome measures allowed inclu-
sion of only four studies in the meta-analysis. copyright.
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times more likely to have chronic conditions such as 
heart disease, diabetes and cancer, and nearly 50% of 
adults with a disability undertake no leisure time physical 
activity.6 More research among those with specific disabil-
ities is needed to address these gaps and improve health 
outcomes for those with a disability.7

In the USA, the five most common functional disabil-
ities are in mobility, cognition, independent living, 
hearing and vision.8 In 2015, an estimated 36 million 
(0.49% of the total population, visual acuity worse than 
3/60) people worldwide were blind, 217 million (2.95%) 
had moderate or severe vision impairment (visual acuity 
worse than 6/18 and 6/60, respectively) and another 
189 million (2.57%) had mild vision impairment (visual 
acuity worse than 6/12). The most common causes of 
vision impairment include uncorrected refractive errors, 
cataracts, age-related macular degeneration, glaucoma 
and diabetic retinopathy.9

Visual impairment has been shown to detrimentally 
impact quality of life10 11 and to be associated with 
depression.12 Also concerning is the fact that studies 
have shown a higher mortality rate for visually impaired 
individuals compared with their sighted counterparts, 
although the underlying reasons are uncertain.13 14 
Even at the mild end of the impairment spectrum, loss 
of vision can affect health and well-being, for example, 
through restriction of driving, potentially impacting an 
individual’s sense of autonomy and freedom.15 Vision 
impairment has also been shown to be associated with 
less time spent in moderate–vigorous physical activity 
in the range of 26%–48% compared with sighted indi-
viduals.16–18 One potential reason for this discrepancy 
is the fear of falling associated with loss of vision and 
consequent poor balance.16 17 For those able to navigate 
their local environment with the assistance of a guide 
dog or cane, physical barriers such as uneven, slippery 
or blocked footpaths can make it difficult to perform 
adequate physical activity.19 With the adverse effects that 
visual impairment can have on well-being, and extra 
challenges those with visual impairments face, it is of 
upmost importance that physical activity is encouraged 
in this population, given its beneficial impact on health 
and well-being.

To date, few interventions have included partici-
pants with vision impairment. In fact, it is more often 
the case that visual impairment or blindness are exclu-
sion factors from physical activity interventions. With 
increasing recognition of the health disparities experi-
enced by people living with disabilities and the lack of 
research by contrast,20 it is important to ensure that the 
principle of inclusiveness is applied so that interven-
tions are designed for those with disabilities. This review 
aims to systematically review physical activity interven-
tions for those with vision impairment and to assess the 
effectiveness of the interventions in improving health-
related (physical and mental) outcomes and issues 
encountered.

Methods
Eligible studies
This systematic review included peer-reviewed articles 
reporting on physical activity interventions in visually 
impaired individuals. The research questions, search 
strategy and inclusion/exclusion criteria were deter-
mined prior to commencing the search. Although the 
initial research plan was to review studies across all age 
categories, the population of interest was restricted to 
adults (aged 18 years and over) following the initial search 
as a recent systematic review among children and adoles-
cents was identified.21 We included experimental studies 
focusing on a physical activity intervention or those exam-
ining interventions with a clear physical activity compo-
nent. Controls included individuals not exposed to the 
intervention or the baseline measurements of partici-
pants prior to commencement of the intervention (pre–
post study design). Both randomised controlled trials 
(RCTs) and non-randomised studies of interventions, 
including pre–post studies without a comparison group, 
were included to provide a more complete picture of 
all the studies in the literature, given the small number 
expected. Observational studies, reviews, case reports, 
abstracts, commentaries or other opinion pieces were 
excluded. No limit on publication date or language of 
publication was set to ensure broad coverage of the liter-
ature. Outcome measures included a range of physical 
measurements, such as body fat percentage, blood pres-
sure, body mass, waist circumference; physical activity/
fitness measures such as flexibility, daily step count, 
balance and muscle strength and endurance; and well-
being measures including social and emotional well-
being and depression.

Sources and search strategy
We searched Medline (1946—August 2018), EMBASE 
(1947—August 2018), The Cochrane Library (1993—
August 2018), Cumulative Index to Nursing and Allied 
Health Literature (1982—August 2018), SPORTDiscus 
(1892—August 2018) and the Physiotherapy Evidence 
Database (1929—August 2018). Back references of all 
papers included in the review were also searched to 
identify additional articles. Search terms included those 
related to blindness and visual impairment (eg, vision 
disorders, visually impaired person and glaucoma) and 
physical activity (eg, exercise, sports, muscle strength, 
gait, dancing and rehabilitation). A targeted search of the 
Journal of Visual Impairment and Blindness was conducted 
due to indexing issues discovered during the back-
reference search. One article was discovered through this 
additional search. The final search strategy for Medline is 
outlined in online supplementary material 1. This search 
strategy was adapted for use with the other bibliographic 
databases in combination with database-specific filters. 
An initial screen of all abstracts was conducted to identify 
potentially relevant studies (MA and JS). These studies 
were then simultaneously and independently reviewed 
by two reviewers (DD and PASA) to determine eligibility 
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for inclusion in this review, with a third reviewer (DM) 
enlisted in the case of disagreement.

Data collection
Data were extracted from the eligible papers by JS and 
summarised into an Excel (Microsoft Office 365) spread-
sheet with the following headings: Author, Year of Publi-
cation, Population (including age) and Setting, Visual 
Conditions, Exclusion Criteria, Study Design, Control 
Group, Theory (behind the intervention), Type of Phys-
ical Activity Intervention, Dose of Intervention (times 
per week, duration), Delivery (who delivered the inter-
vention), Outcomes, Process Evaluation (eg, participa-
tion, adherence, drop out, feedback), Results, Other 
Notes and Funding Sources. We further condensed the 
extracted data under the headings seen in tables 1 and 
2. Data extraction was checked by KE with agreement 
achieved on all studies through discussion. Data for one 
paper written in Farsi was extracted by a collaborator 
fluent in Farsi.

Analysis
The main characteristics and findings of each study 
were summarised and tabulated to provide an overview 
of the literature to date in this area. Where measures 
were common across RCT studies, a meta-analysis was 
conducted, using R Foundation for Statistical Computing 
V.3.6.0 to estimate the standardised mean difference and 
95% CI to assess the effectiveness of the interventions. 
The I2 was calculated as a measure of heterogeneity 
between studies. This review was conducted in line with 
the Preferred Reporting Items for Systematic Reviews 
and Meta-Analysis (PRISMA)22 and A Measurement 
Tool to Assess Systematic Reviews (AMSTAR2) guide-
lines23 (online supplementary material 2 and 3). Risk 
of bias assessment was performed by JS and PASA, using 
the Cochrane Collaboration’s tool for assessing risk of 
bias. This tool was used to rate RCTs with a low, high or 
uncertain risk of bias across six criteria including rando-
misation, allocation concealment, performance bias, 
ascertainment bias, incomplete outcome data and selec-
tive reporting.24 For non-randomised studies we consid-
ered the risk of bias due to incomplete data and selective 
reporting.

Patient and public involvement
Neither patients nor the public were involved in the 
design, conduct, reporting or dissemination of this 
research.

Results
Study selection
A total of 10 112 records were returned, with 6517 unique 
record titles and abstracts screened for possible inclusion. 
Of these, 56 full texts were obtained and reviewed, with 
18 papers (from 17 studies) meeting the inclusion criteria 
(figure 1). Primary reasons for exclusion were the studies 

were conducted in children under the age of 18 (n=19), 
were not reporting results of a trial of an intervention 
(eg, protocol papers; n=14) and did not include physical 
activity as a key component of the intervention (n=5). 
The studies were predominately funded by Government 
and/or Research Grants (n=9), with funding sources 
not specified by six studies. One intervention which 
examined the impact of the Alexander technique25 26 
was funded by private sources including The Australian 
Society of Teachers of the Alexander Technique and the 
FM Alexander Trust (UK), in addition to government and 
research funding. One intervention was not sponsored.

Study characteristics
The characteristics of the studies are shown in online 
supplementary material 4 and summarised in table  1. 
Most of the papers (n=14, 78%) were published in the 
10 years preceding the date of the search (2008–2018). 
Nine employed an RCT study design, with the remaining 
eight studies using a pre–post format. Seven interventions 
were conducted in the USA with the remaining studies 
conducted in Europe (n=5), Asia (n=3) and Oceania 
(n=2). Except for one study that was published in Farsi, 
all studies were published in English.

Participants
There was a total of 906 participants across the 17 inter-
ventions, with a mean of 53 and a median of 29 per study. 
The number of participants per study ranged from three 
to 391 with 14 studies consisting of 50 or fewer partic-
ipants. The mean age across all studies was 62 years, 
with only two27 28 examining populations aged younger 
than 35 years. Approximately two-thirds (70%) of partic-
ipants were female, with three studies only including 
women.27 29 30 Participants were recruited through a 
combination of local advocacy groups, community centre 
listings and by word-of-mouth in four studies. In eight 
studies participants were recruited from medical insti-
tutions such as hospitals, clinics, private practices and 
rehabilitation services. In two studies participants were 
recruited from residential care homes and one recruited 
participants from a university (recruitment method 
unknown in two studies).

Visual impairment was defined in several ways with 
varying levels of detail. Most studies provided cut-points 
of visual acuity (eg, 6/24 or worse), while some linked 
these cut points to those designated by the WHO Interna-
tional Classification of Diseases Codes.31 32 Visual condi-
tions identified included age-related conditions such as 
macular degeneration and cataracts, diabetic retinop-
athy, glaucoma, corneal scars and congenital blindness.

Intervention types
Seven studies employed specific falls prevention and/or 
balance-based physical activity interventions. Of these, 
three used the Otago exercise programme,30 33 34 three 
used general physical activity training programme aiming 
to improve balance29 35 36 and one used the Matter of 

copyright.
 on O

ctober 16, 2020 at U
niversity of A

thens. P
rotected by

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2019-034036 on 12 F
ebruary 2020. D

ow
nloaded from

 

https://dx.doi.org/10.1136/bmjopen-2019-034036
https://dx.doi.org/10.1136/bmjopen-2019-034036
https://dx.doi.org/10.1136/bmjopen-2019-034036
http://bmjopen.bmj.com/


4 Sweeting J, et al. BMJ Open 2020;10:e034036. doi:10.1136/bmjopen-2019-034036

Open access�

Ta
b

le
 1

 
S

um
m

ar
y 

of
 in

cl
ud

ed
 in

te
rv

en
tio

ns
Fa

lls
 p

re
ve

nt
io

n 
an

d
 b

al
an

ce
 in

te
rv

en
ti

o
ns

O
th

er
 in

te
rv

en
ti

o
n 

ty
p

es
M

ix
ed

C
am

p
b

el
l 33

C
he

un
g

29
K

in
g

st
o

n 
37

K
o

vá
cs

30
S

ur
ak

ka
35

S
ur

ak
ka

36
W

at
er

m
an

34
A

ck
le

y-


H
o

lb
ro

o
k31

C
he

n39
G

le
es

o
n25

 2
6

Je
te

r41
Je

te
r42

La
rs

so
n43

M
is

zk
o

40
P

o
nc

hi
lli

a27
S

al
ar

i28
H

ac
kn

ey
32

S
tu

d
y 

d
es

ig
n

R
C

T
R

C
T

P
P

R
C

T
P

P
R

C
T

R
C

T
P

P
R

C
T

R
C

T
P

P
R

C
T

P
P

P
P

P
P

P
P

R
C

T

S
am

p
le

 s
iz

e
39

1
50

24
41

27
29

49
21

40
12

0
10

21
8

10
3

30
32

M
ea

n 
ag

e 
(y

ea
rs

)
84

83
80

69
54

56
81

48
86

75
46

55
52

53
31

22
79

B
as

is
 o

f P
A

 
in

te
rv

en
tio

n
O

ta
go

B
al

an
ce

 
+

st
re

ng
th

M
at

te
r 

of
 

b
al

an
ce

O
ta

go
B

al
an

ce
B

al
an

ce
O

ta
go

W
al

ki
ng

Ta
i c

hi
A

le
xa

nd
er

 
te

ch
ni

q
ue

Yo
ga

Yo
ga

D
an

ce
Ta

i c
hi

A
er

ob
ic

s
C

or
e 

st
ab

ili
ty

E
xp

.=
D

an
ce

C
tr

l=
Fa

llP
ro

of

D
el

iv
er

y 
m

od
e*

S
el

f-
d

ire
ct

ed
G

ro
up

G
ro

up
G

ro
up

G
ro

up
 o

r 
m

ix
ed

G
ro

up
S

el
f-

d
ire

ct
ed

S
el

f-
d

ire
ct

ed
G

ro
up

G
ro

up
M

ix
ed

M
ix

ed
G

ro
up

M
ix

ed
G

ro
up

–
G

ro
up

D
ur

at
io

n
1 

ye
ar

12
 w

ee
ks

4 
w

ee
ks

6 
m

on
th

s
5–

6 
w

ee
ks

5–
6 

w
ee

ks
6 

m
on

th
s

8 
w

ee
ks

16
 

w
ee

ks
12

 w
ee

ks
8 

w
ee

ks
8 

w
ee

ks
8 

w
ee

ks
8 

w
ee

ks
7 

w
ee

ks
8 

w
ee

ks
10

–1
2 

w
ee

ks

C
om

p
lia

nc
e

18
%

10
0%

–
95

%
M

ea
n 

nu
m

b
er

 o
f 

se
ss

io
ns

=
13

.5

–
E

q
ui

vo
ca

l
94

%
–

10
0%

–
82

%
 

S
es

si
on

s
90

%
 h

om
e 

p
ra

ct
ic

e

–
–

–
–

25
/3

2 
C

om
p

le
te

d
 a

ll 
se

ss
io

ns

R
et

en
tio

n
92

%
10

0%
10

0%
10

0%
89

%
10

0%
88

%
81

%
62

%
93

%
70

%
81

%
88

%
80

%
10

0%
–

78
%

A
d

ve
rs

e 
ou

tc
om

es
n=

1 
M

od
er

at
e 

in
ju

ry
N

on
e

–
n=

22
 F

al
ls

–
–

N
on

e
n=

2 
Fa

lls
–

n=
2 

D
ea

th
s,

 
n=

1 
ho

sp
ita

lis
at

io
n

–
N

on
e

–
N

on
e

–
–

–

R
es

ul
ts

†

Fa
lls

 a
nd

 b
al

an
ce

M
ix

ed
+

N
T

0
D

A
N

T
0

N
T

+
+

 (p
os

tu
ra

l 
sw

ay
)

D
A

+
~

 +
D

A
N

T
+

+

Fu
nc

tio
na

l 
ca

p
ac

ity
N

T
+

D
A

+
N

T
+

N
T

+
+

0
N

T
+

~
 +

D
A

~
 +

N
T

+

P
sy

ch
ol

og
ic

al
 .

w
el

l-
b

ei
ng

N
T

N
T

N
T

N
T

D
A

N
T

0
N

T
N

T
0

D
A

N
T

N
T

D
A

N
T

N
T

0

‘–
’ r

ep
re

se
nt

s 
no

t 
re

p
or

te
d

.
*M

ix
ed

=
se

lf-
d

ir e
ct

ed
 s

es
si

on
s 

in
 c

om
b

in
at

io
n 

w
ith

 r
eg

ul
ar

 g
ro

up
 c

la
ss

es
 o

r 
fa

ce
-t

o-
fa

ce
 s

es
si

on
; G

r o
up

=
gr

ou
p

 c
la

ss
-b

as
ed

 o
nl

y .
†+

=
st

at
is

tic
al

ly
 s

ig
ni

fic
an

t 
re

su
lt 

in
 fa

vo
ur

 o
f i

nt
er

ve
nt

io
n,

 0
=

no
 s

ta
tis

tic
al

ly
 s

ig
ni

fic
an

t 
ch

an
ge

, ~
+

=
an

al
ys

is
 a

t 
in

d
iv

id
ua

l l
ev

el
 s

ho
w

in
g 

si
gn

ifi
ca

nt
 c

ha
ng

e.
C

tr
l, 

co
nt

ro
l; 

D
A

, d
es

cr
ip

tiv
e 

an
al

ys
is

 o
nl

y;
 E

xp
, e

xp
er

im
en

ta
l; 

N
T,

 n
ot

 t
es

te
d

; P
A

, p
hy

si
ca

l a
ct

iv
ity

; P
P,

 p
re

–p
os

t;
 R

C
T,

 r
an

d
om

is
ed

 c
on

tr
ol

le
d

 t
ria

l.

copyright.
 on O

ctober 16, 2020 at U
niversity of A

thens. P
rotected by

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2019-034036 on 12 F
ebruary 2020. D

ow
nloaded from

 

http://bmjopen.bmj.com/


5Sweeting J, et al. BMJ Open 2020;10:e034036. doi:10.1136/bmjopen-2019-034036

Open access

Ta
b

le
 2

 
S

um
m

ar
y 

of
 o

ut
co

m
e 

m
ea

su
re

s

O
ut

co
m

e

A
ck

le
y-


H

o
lb

ro
o

k 
31

C
am

p
b

el
l

33
C

he
n

39
C

he
un

g
29

G
le

es
o

n
25

 2
6

H
ac

kn
ey

 
32

Je
te

r
41

Je
te

r
42

K
in

g
st

o
n 

37
K

o
vá

cs
30

La
rs

so
n

43
M

is
zk

o
40

P
o

nc
hi

lli
a

27
S

al
ar

i
28

S
ur

ak
ka

35
S

ur
ak

ka
36

W
at

er
m

an
34

B
al

an
ce

N
um

b
er

 o
f f

al
ls

X
X

X
X

B
B

S
X

X
X

X

O
th

er
 b

al
an

ce
*

X
X

X
X

X
X

X
X

X

Fu
nc

tio
na

l 
ca

p
ac

ity
TU

G
X

X
X

X
X

O
th

er
 m

ob
ili

ty
†

X
X

C
S

T
X

X

O
th

er
 fi

tn
es

s‡
X

X
X

X
X

M
us

cl
e 

st
re

ng
th

X
X

X

Fl
ex

ib
ili

ty
X

X
X

O
th

er
P

sy
ch

ol
og

ic
al

 
w

el
l-

b
ei

ng
§

X
X

X
X

X
X

*I
nc

lu
d

in
g 

m
ea

su
re

s 
of

 p
os

tu
ra

l s
w

ay
 a

nd
 s

ta
b

ili
ty

 (S
en

so
ry

 O
rg

an
is

at
io

n 
Te

st
, O

ne
 L

eg
ge

d
 S

ta
nc

e,
 M

ea
n 

S
tr

id
e 

Le
ng

th
, F

un
ct

io
na

l R
ea

ch
).

†I
nc

lu
d

in
g 

P
er

fo
rm

an
ce

-o
rie

nt
ed

 m
ob

ili
ty

 a
ss

es
sm

en
t 

an
d

 A
ct

iv
ity

 In
d

ex
.

‡I
nc

lu
d

in
g 

6 
m

in
 w

al
k 

te
st

, s
te

p
 c

ou
nt

, g
ai

t 
m

ea
su

re
s.

§I
nc

lu
d

in
g 

m
ea

su
re

s 
of

 q
ua

lit
y 

of
 li

fe
, a

nx
ie

ty
, d

ep
re

ss
io

n 
an

d
 e

m
ot

io
na

l w
el

l-
b

ei
ng

.
B

B
S

, B
er

g 
B

al
an

ce
 S

ca
le

; C
S

T,
 C

ha
ir 

S
ta

nd
 T

es
t;

 T
U

G
, T

im
ed

 U
p

 a
nd

 G
o.

Figure 1  PRISMA flowchart. PRISMA, Preferred Reporting 
Items for Systematic Reviews and Meta-Analysis

Balance programme.37 38 The remaining interventions 
were based on other forms of physical activity including 
walking (n=1),31 tai chi (n=2),39 40 Alexander technique 
(n=1),25 26 Yoga (n=2),41 42 dance (n=1),43 aerobics (n=1)27 
and core stability training (n=1).28 One study used a 
falls prevention programme (FallProof) as a control, 
comparing to a dance-based intervention programme.32 
The interventions were predominately delivered in a 
group based, face-to-face format with only three being 
chiefly self-directed with periodic contact from investi-
gators.31 33 34 The interventions ran for an average of 13 
weeks (range of 4 weeks to 1 year) with three-quarters 
(n=13/17, 76%) having a duration of 4–12 weeks.

Objectives
In general, each intervention aimed to assess the impact 
of a physical activity programme on falls risk or balance, 
physical health and/or mental health. Four interven-
tions aimed to compare the physical activity inter-
vention to another programme such as a home safety 
programme,33 34 fall prevention programme32 or osteo-
porosis programme.30 Eight interventions aimed to cater 
specifically for ‘older’ or ‘elderly’ individuals. One study 
focused on female athletes.28 Two studies examined the 
cost-effectiveness of the intervention.33 34

Outcome measures
As summarised in table 2, the most common outcomes 
were measures of balance, reported in 65% of the inter-
ventions (Berg Balance Scale (BBS), n=4; other measures 
for example, sensory organisation test and one legged 
stance, n=9). Six (35%) studies examined the impact of 
the intervention of an aspect of mental well-being such as 
anxiety, depression or quality of life. Measures of mobility 
were used in five studies (29%), most commonly the Timed 
Up and Go (TUG) test (n=5). Other outcome measures 
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Figure 2  Forest plots from meta analyses. (A) TUG. (B) CST 
(C) BBS. BBS, Berg Balance Scale; CST, Chair Stand Test; 
MD, mean difference; RE, random effects; TUG Timed Up 
and Go.

included number of falls (n=4), muscle strength (n=3), 
flexibility (n=3), gait (n=3), anthropometric measures 
(n=3), the chair stand test (n=2) and sleep (n=1).

Synthesis of results
Falls or balance-related outcomes were measured in 13 
studies, with statistically significant results in favour of the 
intervention observed in seven (54%) studies. Although 
more falls were recorded in the intervention group in the 
Campbell et al33 study, further analysis showed fewer falls 
with increasing adherence to the exercise programme 
(p=0.001). Measures of functional capacity were used in 
12 studies, with statistically significant results in favour of 
the intervention observed in nine (75%) studies. Psycho-
logical well-being was measured in only six studies and 
no significant results were observed in these outcomes. 
No paper reported negative results that would suggest 
the intervention was detrimental to any aspect of health 
measured. Dropout reasons across all studies included 
medical problems (n=10), lack of transport or travel time 
(n=7), dissatisfaction with programme (n=1), time (n=2) 
and other (n=3).

Effectiveness of interventions on physical activity outcomes
A meta-analysis was conducted where outcome measures 
were common across RCT interventions, namely for the 
TUG, Chair Sit Test (CST) and BBS. Only four studies were 
able to be included in the meta-analysis and the results 
are shown in figure  2. In all instances, the combined 
results crossed the line of null effect (mean difference=0) 
indicating non-significant effects of the interventions on 
each of the outcome measures. In addition, the wide 95% 
CIs indicate imprecision across the studies, potentially 
due to small sample sizes. Heterogeneity was low for the 
TUG and CST (I2=0% and 22%, respectively) suggesting 
consistent null findings; however, it was high for the BBS 
(I2=53%).

Study quality—risk of bias assessment
The results of the risk of bias assessment can be found in 
table 3. In general, the RCTs showed a low risk of bias in 
randomisation (n=6/9 ‘low’) and allocation concealment 
(n=6/9 ‘low’). Risk of attrition bias due to incomplete 
data was also low in the majority of all studies (n=11/17). 
Of note, all but one study was categorised as ‘unclear’ 
or ‘high’ risk of reporting bias due to selective outcome 
reporting. In all pre–post studies it was not possible to 
determine if all outcomes were reported due to the lack 
of study protocol or registrations. Of the nine RCTs, study 
protocols were unavailable for five, two were missing 
a priori secondary outcomes, one followed the study 
protocol and one deviated from the study protocol.

Discussion
This systematic review sought to summarise the effects 
of physical activity interventions in adults who are visu-
ally impaired. Based on the studies identified, there is 

evidence that physical activity interventions are benefi-
cial to adults with visual impairment, with positive health 
benefits observed particularly in outcomes related to 
functional capacity. However, when focusing on RCTs, 
where the risk of bias is lower, and examining combined 
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Table 3  Risk of bias assessment for RCTs and pre–post studies

Source

Risk of bias (high, low, unclear)

Randomisation 
sequence 
allocation Concealment

Performance 
bias

Ascertainment 
bias

Incomplete 
outcome data

Selective 
reporting

RCTs

 � Campbell et al33 Low Low Unclear Unclear Low Unclear

 � Chen et al39 Unclear Unclear Low Low Low Unclear

 � Cheung et al29 Low Low Low Low Low Unclear

 � Gleeson et al25 Low Low Unclear Low Low Unclear

 � Hackney et al32 High High High Unclear Low Unclear

 � Jeter et al42 Low Low High Low Low High

 � Kovacs et al30 Low Low Unclear Low Low Unclear

 � Surakka et al36 Unclear Unclear High High Unclear Unclear

 � Waterman et al34 Low Low High Low Low Low

Pre–post with no comparison group

 � Ackley-Holbrook et 
al31

– – – – Low Unclear

 � Jeter et al41 – – – – High Unclear

 � Kingston37 – – – – Unclear Unclear

 � Larsson43 – – – – Low Unclear

 � Miszko et al40 – – – – Unclear Unclear

 � Ponchillia et al27 – – – – Low Unclear

 � Salari28 – – – – Unclear Unclear

 � Surakka35 – – – – Unclear Unclear

*Not applicable.
RCT, randomised controlled trials.

results in a meta-analysis, the evidence for intervention 
effectiveness is less clear.

This review identified 17 intervention studies, which 
represents a considerably small evidence base, particularly 
in contrast to the size of the problems related to physical 
inactivity, health conditions and challenges faced by many 
people with visual impairment. Several characteristics of 
existing studies have also limited the internal and external 
validity. First, most studies included very small sample 
sizes with four presenting descriptive analysis only (did 
not report inferential statistics) and two reporting results 
at an individual, rather than group level. Second, there 
was a substantial imbalance in both gender (70% female 
participants) and age with all but two studies focused on 
individuals aged older than 45 years. However, overrep-
resentation of female participants is common in health 
interventions and people aged 50 years and older repre-
sent 65% of all visually impaired persons worldwide (and 
82% of blind persons).44 Third, more than three-quarters 
of the studies ran for 12 weeks or less, limiting the ability 
to assess maintenance of changes observed and effects 
on outcomes that may take time to change. For example, 
of the six studies assessing psychological well-being and 
mental health outcomes, none reported statistically 

significant improvements. However, promising results 
were observed in measures of functional capacity, such 
as mobility and fitness, and balance, even in a relatively 
short time period of 5–6 weeks.36 To address these issues 
future interventions should, where possible, employ an 
RCT study design with a priori calculation of participants 
needed to ensure the study is powered for more robust 
statistical analysis. If feasible, a longer duration would 
also be of benefit, particularly in establishing the impact 
of the interventions on mental health outcomes. Also, a 
targeted approach to include males and those aged 18–45 
years may be appropriate to address the underrepresenta-
tion of these demographics in the current literature.

A wide range of physical activities were used by the 
intervention studies, most of which focused on low-
intensity physical activities, such as yoga and tai chi, with a 
strong emphasis on improving balance and stability. Only 
one study incorporated higher intensity activity in the 
form of aerobics with ‘many high-impact (bouncing and 
jumping) movements’.27 However, this study was also the 
smallest with only three participants, so it is hard to deter-
mine its effects. Although the benefits of yoga, tai chi and 
other low-intensity activities have been documented,45–47 
moderate and vigorous physical activity have further health 
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benefits and are generally the primary focus of global 
physical activity guidelines.5 The current CDC guidelines 
recommend a minimum of 150 min per week of moderate 
activity per week (or 75 min of vigorous activity)5 with the 
evidence on light intensity physical activity not yet conclu-
sive for informing guidelines.1 Although these guidelines 
highlight a dose–response relationship whereby more 
health benefits are gained with an increase in moderate 
intensity physical activity undertaken, even small increases 
in physiological capacity/physical activity provide signifi-
cant reduction in mortality risk.48 49 This suggests that 
future physical activity interventions among those with 
visual impairment should consider incorporating some 
physical activity at a moderate intensity or higher, even 
if only in small doses in older individuals. Although on 
the surface visual impairment may appear to be a barrier 
to undertaking moderate or vigorous physical activity, 
the existence of numerous sports for visually impaired 
athletes at Paralympic level would suggest otherwise.50 
Even though few individuals reach this height of athletic 
ability, it is evident that visually impaired individuals can 
perform higher intensity activities, evidenced by the feasi-
bility of physical activity trials with walking and aerobics 
as the intervention.27 31 Therefore, development of inter-
ventions for moderate and/or vigorous physical activity 
could form a focus in future work. Moreover, given the 
increased risk of poorer physical and mental health for 
those who are visually impaired,13 51 it is important to 
ensure they are given opportunities to undertake physical 
activity at higher intensities in order to garner the further 
health benefits.

In terms of delivery mode, studies were predominately 
group-based, with 9 of 16 (delivery mode unknown in one 
study) purely delivered in a face-to-face manner, and a 
further four involving group classes with additional self-
directed practice at home. The remaining three studies 
were of a more self-directed nature with varying levels 
of investigator involvement including five home visits 
throughout the yearlong study,33 five home visits (from 
occupational therapist or peer mentor) and two phone 
calls over the 6-month duration,34 and a single orientation 
session followed by self-directed activity.31 Further inter-
vention studies could compare the effectiveness of group-
based and self-directed trials to determine the possibility 
of reducing investigator burden in delivery by increasing 
self-directed options where possible. This would have the 
added benefit of incorporating capacity building into the 
intervention and enabling participants to continue in 
their new habits postintervention. Alternatively, the use of 
already existing programmes such as regular community 
dance classes could be examined as a means of increasing 
the likelihood of maintaining changes to physical activity 
behaviours following the intervention. To our knowledge, 
none of the group-based interventions identified allowed 
participants to continue in the physical activity following 
the study as they were all conducted for research purposes 
only. However, given the habitual nature physical activity, 
it is possible that highly motivated individuals may have 

continued to practice in their own homes following 
instruction during the intervention.

Strengths and limitations
The strengths of this systematic review include incor-
porating both qualitative and quantitative evidence 
synthesis, following AMSTAR2 and PRISMA guidelines, 
and not restricting literature search by publication 
language and dates. Limitations relate to the studies iden-
tified, rather than the review process itself. The studies 
identified were generally small with diverse study designs 
and outcomes measured. This made it challenging to 
determine the effectiveness of the interventions and to 
identify the aspects that should be retained in subsequent 
studies. Most studies lasted for a short period of time 
without intended examination for longer-term mainte-
nance. Finally, the quality assessment showed a high risk 
of bias across the papers in several categories.

Conclusion
Given the higher risk of developing non-communicable 
diseases for those with visual impairment, it is impera-
tive that sufficient physical activity is undertaken by these 
individuals to ensure that they benefit from the positive 
health outcomes. This systematic review illustrates that 
physical activity interventions in individuals with visual 
impairment can have beneficial results, particularly in 
physical measures such as mobility and balance. However, 
when performing a meta-analysis of RCTs, the evidence 
for effectiveness is less clear. More high-quality research 
needs to be conducted in larger groups, with a focus on 
specific age groups and over longer periods of time to 
enable the optimisation of further interventions. Addi-
tionally, future studies need to incorporate interventions 
that equip the participants with skills and confidence to 
sustain their new physical activity behaviours postinter-
vention. Finally, more research is required into the feasi-
bility of interventions that address the need for moderate 
and vigorous physical activity, which unlock even more 
health benefits compared with the low-intensity activities 
reported in this systematic review.
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