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Abstract
Introduction: The 3-Meter Backward Walk Test (3-MBWT) is an important assessment tool used in evaluating neu-

romuscular control, proprioception, risk of fall and balance. On the other hand, the Hand Grip Strength (HGS) test prima-
rily is used to measure muscular strength or maximum tension generated by one’s forearm muscles. This study aimed to 
assess the relationship between 3-MBWT and HGS among community-dwelling young older adults.

Material and methods: Sixty-two community-dwelling older adults participated in this study. 3-MBWT was me-
asured using a standardized procedure. HGS was measured in line with the guidelines of the American Society of Hand 
Therapists. Anthropometric variables were assessed following standard procedures. Pearson’s correlation coefficient 
was used to verify the correlation between 3-MBWT and HGS and the influence of socio-demographic factors on both 
3-MBWT and HGS.

Results: The mean values for 3-MBWT and HGS were 3.45 ± 0.80s and 29.58 ± 15.53kg. There was a significant 
correlation between 3-MBWT and HGS (r = –0.39; p = 0.002). However, there was no significant correlation between 
3-MBWT and socio-demographics (p > 0.05). Similarly, there was no significant correlation between HGS and socio-
demographics (p > 0.05), except height (r = 0.51, p < 0.001).

Conclusions: The 3-MBWT and HGS were significantly correlated with one another. Anthropometric characteristics 
did not influence the 3-MBWT. Only height and sex showed a significant influence on HGS. Therefore, both 3-MBWT 
and HGS may serve as useful functional outcome measures for fall predictability and frailty in older adults.
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Introduction

The 3-Meter Backward Walk Test (3-MBWT) is an 
important assessment tool used in evaluating neuro-
muscular control, proprioception, risk of fall, and ba-
lance in patients who have had total knee arthroplasty, 
Parkinson’s disease or stroke, and also in older adults 
[1–4]. The 3-MBWT has been found to be more sen-
sitive in determining the risk of falls when compared 
to other outcome measures such as the Berg Balance 
Scale and Timed Up and Go test [5]. This test has pro-
ven to be reliable, inexpensive, safe, easy to apply, and 
necessary to perform activities of daily living such as 
getting out of the way of a sudden obstacle, backing up 
to a chair, and opening a door [6]. Recently, it has been 
reported that the 3-MBWT is more sensitive at diagno-
sing age-related changes in balance and mobility com-
pared to forward walking, thereby making this asses-
sment tool highly suitable when evaluating the risk of 
falls in older adults [4]. Furthermore, the 3-MBWT has 
been proven to be more effective at detecting people 
with a high risk of falling than tests such as the Timed 
Up and Go test, Four Square Step test, and Five Times 
Sit-to-Stand test, in which you primarily walk forward 
or sideways [6]. Also, the test has been determined to 
accurately determine fallers in older adults [7]. In addi-
tion, the 3-MBWT usually involves greater dependence 
on neuromuscular control, which makes up for the lack 
of behind vision, although participants are allowed to 
look behind themselves if they feel uneasy [8–10].

On the other hand, the Hand Grip Strength (HGS) 
test primarily is used to measure muscular strength or 
the maximum tension generated by one’s forearm musc-
les. The HGS is often used as an indicator of the overall 
well-being of an individual [11]. The HGS can be stan-
dardized with normative or reference values with which 
the baseline evaluation and subsequent assessments can 
be compared. This test is often done using a hand-held 
dynamometer [12] and it is a reliable indicator of seve-
ral conditions associated with aging. In particular, HGS 
provides important prognostic information regarding 
young older adults’ future trajectories [13], especially 
the risk of falls [14]. 

Both the HGS and walking speed are objective me-
asures of overall muscle strength and physical function 
[15]. Independently, low HGS has been found to have 
a significant association with a higher risk of mortality 
[16] and disability [17]. At the same time, walking spe-
ed has also been reported to be associated with a gre-
ater risk of mortality [18] and disability [19]. With the 
increasing aging population, there is growing interest 
in identifying people at high risk of functional limita-
tions or frailty (i.e. elevated decline in physiologic re-
serve and function) using objective measures of muscle 

strength, neuromuscular control, proprioception, risk 
of fall, and balance. Considering that HGS is associa-
ted with physical function and walking ability [20], it 
seems there is a paucity of evidence on any possible 
association between HGS and 3-MBWT among young 
older adults. Specifically, only one study seems to have 
explored this relationship. However, their findings were 
largely based on a secondary dataset [21].

Thus, this study aimed to assess the relationship be-
tween the 3-MBWT and HGS test among community-
dwelling young older adults. 

Materials and methods

This cross-sectional study was carried out among 
young community-dwelling older adults who were re-
sident in Ile-Ife, Osun State, Nigeria. A ‘young older 
adult’ was defined in this study as being within the 
65–70 years age bracket. Eligible participants were 
community-dwelling adults with no current episode 
of musculoskeletal disorders nor any prior participa-
tion in physical performance tests involving HGS and 
3-MBWT. Participants with a self-reported positive hi-
story of hypertension and mental impairment were exc-
luded. The sample size for the study was determined 
based on the formula by Eng [22]:

                               4(Z)2 × P(Q)N = —,
                                        D

2

where N = the desired sample size; Z = the standard 
normal deviate, 1.96; P = the proportion in the target 
population estimated to have a particular characteristic, 
0.2; Q = 1.0 – P; and D = degree of accuracy required, 
0.26.

Hence,
                 4(1.96)2 × 0.2(1.0 – 0.2)N = — = 61.5.

0.262

The sample size was approximated as 62. 

Outcome measures

3-Meter Backward Walk Test
Participants walked a marked 3-meter distance on 

a tiled floor. Following a demonstration by one of the 
researchers, the participants were instructed to align 
their heels with the tape mark, and when signaled to 
“go”, they were to walk backward as quickly, but as 
safely as possible. When a participant reached the end 
of the walk distance, there was another signal from the 
researcher to “stop”. Participants were not permitted to 
break into a run during the test. Participants were allo-
wed to look behind themselves in order to remain on 
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course if they desired. The researcher walked backward 
with the participants to ensure safety during the test. 
The completion time for the walk was measured using 
a stopwatch. Three trials of the 3-MBWT were comple-
ted and the average of all three was recorded [6, 23].

Hand Grip Strength Test
Participants were asked to sit with limbs in position 

as depicted by the American Society of Hand Therapists 
procedure for positioning, which stated that during me-
asurement of HGS, subjects should be comfortably se-
ated in a chair of standard height without armrests with 
both feet flat on the floor, shoulder adducted and neu-
trally rotated, elbow flexed at 90º, the forearm in neu-
tral position and wrist between 0º and 30º of extension 
while the HGS test is measured on the dominant hand 
using the hand dynamometer [24]. A demonstration was 
done before the participants were asked to do the proce-
dure. The participants were then instructed to squeeze 
the handle of the hand dynamometer as strongly as they 
could with their dominant hand for 3–5 seconds with 
a rest of 15–20 seconds between measurements [25]. 
The test was performed three times and the mean value 
was recorded.

The following instruments were used in this study: 
i. Hand grip dynamometer (Wo Li Biao, Japan) – This 

was used to measure the HGS.
ii. Tape measure (Butterfly Brand – Dara, Inc.) – This 

was used to demarcate a 3-meter distance on the flo-
or for the 3-MBWT.

iii. Stopwatch (Fisherbrand™ Code 46) – This was 
used to measure the 3-MBWT completion time.

iv. Armless chair – This was used for the HGS test, 
where the participants were required to be seated. 

v. Paper tape: This was used to mark the starting and 
end points of the 3-meter distance. 

Procedure
Ethical clearance for the study was obtained from the 

Health Research and Ethics Committee of the Institute 
of Public Health, Obafemi Awolowo University, Ile-
Ife, Nigeria (HREC No: IPH/OAU/12/1669). Informed 
consent was also obtained from each participant before 
the commencement of the performance tests. The pur-
pose and procedures of the study were explained to the 
participants. Participants’ socio-demographic and cli-
nical information were obtained. Hand dominance was 
determined by asking participants to throw a ball. After 
receiving consent from the participants for the study, 
3-MBWT and HGS tests were conducted.

Statistical analysis
Descriptive statistics of mean and standard deviation 

and percentiles were used to summarize data. Pearson’s 

product-moment correlation was used to test the cor-
relation between the 3-MBWT and HGS tests and the 
influence of socio-demographic factors on both the 
3-MBWT and HGStests. The Independent t-test was 
used to compare 3-MBWT and HGS by gender. The al-
pha level was set at p < 0.05.

Results

The 62 participants in this study comprised 24% 
males and 76% females. Table 1 shows the general cha-
racteristics of the participants. 

Tab. 1. General characteristics of the participants 
(N = 62)

Variable Mean ± SD
Age [years] 68 ± 2

Height [m] 1.58 ± 0.08

Weight [kg] 65.26 ± 15.18
Body Mass Index [kg/m2] 26.1 ± 6.2
3-Meter Backward Walk test [s] 3.45 ± 0.80

Hand Grip Strength [kg] 29.58 ± 15.53

SD – Standard deviation.

There was a significant difference in HGS between 
male and female participants (47.33 ± 16.01kg vs. 23.91 
± 10.30kg; t = 6.65; p = 0.03) but not on the 3-MBWT 
(3.25 ± 0.78s vs. 3.51 ± 0.80s; t = –1.12; p = 0.990). 
Percentile scores show that for HGS, scores lower than 
37.0kg and 15.0kg were regarded as poor HGS scores 
for males and females, respectively. Scores of 37.0–
60.0kg and 18.0–30.0 kg were regarded as good HGS 
for males and females, respectively. 

For the 3-MBWT, less than 2.80 s is regarded as 
a poor score for both sexes. 2.80–3.80 s is regarded as 
a good score for males and 2.80–3.90 s for females. 

The percentile scores for the HGS test and 3-MBWT 
by age and sex are presented in Tables 2 and 3, respec-
tively. 

The correlation between HGS and 3-MBWT is 
shown in Figure 1. There was a significant inverse cor-
relation between the 3-MBWT and HGS (r = –0.39; 
p = 0.002). 

The correlation between socio-demographic fac-
tors and each of the 3-MBWT and HGS is shown in 
Table 4. There were no significant correlations between 
3-MBWT and socio-demographic factors (p > 0.05). 
Moreover, there were no significant correlations be-
tween HGS and socio-demographic factors (p > 0.05), 
except for height (r = 0.510; p < 0.001).



Advances in Rehabilitation, 2023, 37(3), 52–59 55

A
ge

 (y
ea

rs
)

Se
x

N
M

ea
n 

± 
SD

M
in

im
um

25
th

 p
er

ce
nt

ile
M

ed
ia

n
75

th
 p

er
ce

nt
ile

95
th

 p
er

ce
nt

ile
M

ax
im

um

65

M
al

e
1

60
.0

0
60

.0
0

60
.0

0
60

.0
0

60
.0

0
60

.0
0

60
.0

0

Fe
m

al
e

11
25

.6
4 

± 
8.

29
13

.0
0

20
.0

0
25

.0
0

30
.0

0
N

A
38

.0
0

(M
al

e 
+ 

Fe
m

al
e)

12
28

.5
0 

± 
12

.6
8

13
.0

0
20

.0
0

26
.5

0
36

.0
0

N
A

60
.0

0

66

M
al

e
2

53
.5

0 
± 

9.
19

47
.0

0
47

.0
0

53
.5

0
N

A
N

A
60

.0
0

Fe
m

al
e

4
29

.0
0 

± 
6.

68
23

.0
0

23
.5

0
27

.5
0

36
.0

0
N

A
38

.0
0

(M
al

e 
+ 

Fe
m

al
e)

6
37

.1
8 

± 
14

.2
7

23
.0

0
24

.5
0

34
.0

0
50

.2
5

N
A

60
.0

0

67

M
al

e
3

50
.6

7 
± 

14
.0

1
37

.0
0

37
.0

0
50

.0
0

N
A

N
A

65
.0

0

Fe
m

al
e

5
32

.0
0 

± 
11

.4
0

18
.0

0
23

.0
0

28
.0

0
43

.0
0

N
A

48
.0

0

(M
al

e 
+ 

Fe
m

al
e)

8
39

.0
0 

± 
14

.9
6

18
.0

0
28

.0
0

37
.5

0
49

.5
0

N
A

65
.0

0

68

M
al

e
4

50
.7

5 
± 

11
.0

6
38

.0
0

41
.0

0
50

.0
0

61
.2

5
N

A
65

.0
0

Fe
m

al
e

9
22

.1
1 

± 
13

.4
2

8.
00

13
.0

0
18

.0
0

31
.0

0
N

A
47

.0
0

(M
al

e 
+ 

Fe
m

al
e)

13
30

.9
2 

± 
18

.4
4

8.
00

17
.0

0
20

.0
0

48
.5

0
N

A
65

.0
0

69

M
al

e
1

35
.0

0
35

.0
0

35
.0

0
35

.0
0

35
.0

0
35

.0
0

35
.0

0

Fe
m

al
e

6
22

.0
0 

± 
4.

00
20

.0
0

20
.0

0
20

.0
0

24
.0

0
N

A
30

.0
0

(M
al

e 
+ 

Fe
m

al
e)

7
23

.8
6 

± 
6.

12
20

.0
0

20
.0

0
20

.0
0

30
.0

0
N

A
35

.0
0

70

M
al

e
4

38
.2

5 
± 

25
.4

9
16

.0
0

18
.2

5
31

.5
0

65
.0

0
N

A
74

.0
0

Fe
m

al
e

12
19

.5
8 

± 
10

.7
7

10
.0

0
12

.2
5

17
.5

0
22

.7
5

N
A

50
.0

0

(M
al

e 
+ 

Fe
m

al
e)

16
24

.2
5 

± 
16

.8
7

10
.0

0
13

.0
0

19
.0

0
25

.0
0

N
A

74
.0

0

65
–7

0
M

al
e

15
47

.3
3 

± 
16

.0
2

16
.0

0
37

.0
0

50
.0

0
60

.0
0

N
A

74
.0

0

Fe
m

al
e

47
23

.9
1 

± 
10

.3
0

8.
00

18
.0

0
20

.0
0

30
.0

0
47

.6
0

50
.0

0

Ta
b.

 2
. 

Pe
rc

en
til

e 
da

ta
 o

n 
ha

nd
 g

rip
 st

re
ng

th
 in

 k
ilo

gr
am

s b
y 

ag
e 

an
d 

se
x 

(N
 =

 6
2)

N
 –

 n
um

be
r, 

N
A

 –
 n

ot
 a

pp
lic

ab
le

, S
D

 –
 st

an
da

rd
 d

ev
ia

tio
n.



Mbada Ch, Ozaveshe A, Ademoyegun A, et al.56

N
 –

 n
um

be
r, 

N
A

 –
 n

ot
 a

pp
lic

ab
le

, S
D

 –
 st

an
da

rd
 d

ev
ia

tio
n.

A
ge

Se
x

N
M

ea
n 

± 
SD

M
in

im
um

25
th

 p
er

ce
nt

ile
M

ed
ia

n
75

th
 p

er
ce

nt
ile

95
th

 p
er

ce
nt

ile
M

ax
im

um

65

M
al

e
1

2.
70

2.
70

2.
70

2.
70

2.
70

2.
70

2.
70

Fe
m

al
e

11
3.

43
 ±

 0
.6

5
2.

50
2.

90
3.

40
3.

90
N

A
4.

70

(M
al

e 
+ 

Fe
m

al
e)

12
3.

34
 ±

 0
.6

5
2.

50
2.

75
3.

40
3.

85
N

A
4.

70

66

M
al

e
2

2.
55

 ±
 0

.3
5

2.
30

2.
30

2.
55

N
A

N
A

2.
80

Fe
m

al
e

4
3.

3 
± 

0.
53

2.
70

2.
78

3.
35

3.
78

N
A

3.
80

(M
al

e 
+ 

Fe
m

al
e)

6
3.

05
 ±

 0
.5

9
2.

30
2.

60
2.

90
3.

73
N

A
3.

80

67

M
al

e
3

3.
17

 ±
 0

.5
5

2.
80

2.
80

2.
90

N
A

N
A

3.
80

Fe
m

al
e

5
3.

48
 ±

 1
.0

6
2.

40
2.

55
3.

40
4.

45
N

A
5.

10

(M
al

e 
+ 

Fe
m

al
e)

8
3.

36
 ±

 0
.8

7
2.

40
2.

73
3.

15
3.

80
N

A
5.

10

68

M
al

e
4

3.
33

 ±
 0

.4
1

2.
80

2.
90

3.
40

3.
68

N
A

3.
70

Fe
m

al
e

9
3.

53
 ±

 0
.8

7
2.

40
2.

60
3.

70
4.

25
N

A
4.

80

(M
al

e 
+ 

Fe
m

al
e)

13
3.

47
 ±

 0
.7

5
2.

40
2.

80
3.

60
3.

80
N

A
4.

80

69

M
al

e
1

3.
90

3.
90

3.
90

3.
90

3.
90

3.
90

3.
90

Fe
m

al
e

6
3.

43
 ±

 0
.9

6
2.

20
2.

50
3.

40
4.

35
N

A
4.

80

(M
al

e 
+ 

Fe
m

al
e)

7
3.

50
 ±

 0
.9

2
2.

20
2.

60
3.

70
4.

20
N

A
4.

80

70

M
al

e
4

3.
55

 ±
 1

.3
0

2.
10

2.
28

3.
70

4.
68

N
A

4.
70

Fe
m

al
e

12
3.

70
 ±

 0
.8

6
2.

30
3.

13
3.

65
4.

55
N

A
4.

80

(M
al

e 
+ 

Fe
m

al
e)

16
3.

66
 ±

 0
.9

4
2.

10
2.

85
3.

65
4.

60
N

A
4.

80

65
–7

0
M

al
e

15
3.

24
 ±

 0
.7

8
2.

10
2.

80
2.

90
3.

80
N

A
4.

70

Fe
m

al
e

47
3.

51
 ±

 0
.8

0
2.

20
2.

80
3.

60
3.

90
4.

80
5.

10

Ta
b.

 3
. 

Pe
rc

en
til

e 
da

ta
 o

n 
3-

M
et

er
 B

ac
kw

ar
d 

W
al

k 
Te

st
 in

 se
co

nd
s b

y 
ag

e 
an

d 
se

x 
(N

 =
 6

2)



Advances in Rehabilitation, 2023, 37(3), 52–59 57

Tab. 4. Correlation between socio-demographic factors 
and each of 3-Metre Backward Walk Test and hand grip 
strength (N = 62)

Variable 3-MBWT
r (p)

HGS
r (p)

Age [years] 0.17(0.18) –0.19(0.13)
Height [m] –0.22(0.08) 0.51(0.001)*
Weight [kg] 0.02(0.88) 0.04(0.77)
Body Mass Index [kg/m2] 0.11(0.39) –0.17(0.18)

HGS – hand grip strength, 3-MBWT – 3-Meter Backward Walk 
Test; * – indicate significant correlation.

Discussion

This study evaluated the levels and correlations be-
tween the 3-MBWT and HGS test among community-
dwelling young older adults. In addition, the relation-
ships between socio-demographic and anthropometric 

characteristics with each of the 3-MBWT and HGS te-
sts were investigated. Physical performance measures 
have been reported as objective measures of functional 
ability in older adults [26]. The extent to which these 
physical performance measures assess or predict func-
tional limitations or disability is a subject of more rese-
arch. A study on older women by Seino found the walk 
test to be a better marker of poor mobility than an up-
per-extremity performance test comprising HGS, mani-
pulating pegs in a pegboard, and functional reach [27]. 
Also, other studies have also revealed that the walk test 
is a good predictor of overall function [18, 19]. Mean-
while, HGS has long been documented as a valid pre-
dictor of functional limitations in older adults [28, 29]. 
However, there is limited evidence of the association 
between HGS and the novel 3-MBWT. 

The mean age of the community-dwelling young-
older adults who participated in this study was 68 ± 2 
years. Based on an age classification of the elderly [30], 
those between the ages of 65 to 70 years were conside-
red eligible in this study as young adults. This narrowed 

Fig. 1. Scatter plot diagram showing the correlation between the 3-Meter Backward Walk Test and hand grip 
strength
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age range was adopted to improve the homogeneity of 
the sample and to limit the effect of age on the phy-
sical performance test among the elderly population. 
Specifically, some studies have reported a significant 
effect of age on HGS tests [31]. Also, a study by Valerie 
et al. reported that age has a significant effect on the 
3-MBWT, where the average time to complete the test 
increased with age [6]. This corroborates the findings 
from this study as the average time taken to comple-
te the 3-MBWT increased with age, but the age of 66 
years was an exception, which is probably due to the 
size of participants in this age quota. 

The mean HGS value among the community-dwel-
ling young older adults in this study was 29.6 kg. This 
value was comparable with those reported in earlier 
studies [31,33]. For example, a study by Pratama and 
Setiati on HGS in the elderly has reported ranges be-
tween 28.8 and 16.8 kg [32]. In the present study, there 
was a significant level of difference between the HGS 
of male and female young older adults. Based on the 
meta-analysis by Bohannon et al., HGS was found to be 
influenced by sex differences [33]. From this study, ma-
les had higher HGS scores than females, and a decrease 
in HGS scores was also observed as age rose; this is in 
tandem with earlier reports.

The mean 3-MBWT value among the community-
dwelling young-older adults in this study was 3.5 s. This 
value was comparable with those reported in previous 
studies. A retrospective study by Carter et al. found the 
average value of the 3-MBWT to be (3.7 ± 2.2 s) among 
young-older adults with an age range of 65–69 years 
[6]. In the present study, there was no significant diffe-
rence between the 3-MBWT results of male (3.3 ± 0.8 s) 
and female (3.5 ± 0.8 s) young older adults. However, 
the results showed that females walked backward faster 
than males. A previous study found that females com-
pleted the test faster than males, which correlates with 
the results obtained from this study [6].

There was a significant inverse correlation between 
the 3-MBWT and the HGS test. Kim et al. [21] also fo-
und a significant inverse correlation between 3-MBWT 
and HGS scores for males and females. Further studies 
are needed on 3-MBWT and HGS to validate the fin-
dings of this study. In addition, the correlation between 
3-MBWT with other physical performance tests is ne-
eded to establish the concurrent validity of the test. Fur-
thermore, a reference value for 3-MBWT is required for 
appropriate use and interpretation of the test results. 

Conclusions

The 3-MBWT and HGS tests were significantly 
correlated with one another among young older adults. 

Anthropometric characteristics did not influence the 
3-MBWT, while only height and gender showed a si-
gnificant influence on HGS among young older adults.
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