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INTRODUCTION

Community-dwelling elderly are defined by their age (≥65  years of age) and by living 
independently. The engagement of geriatric adults in civic activities and local governance 
contributes to the democratic process. It ensures that community policies consider the needs of 
all age groups because they are active consumers and voters.[1] The geriatric population has to 
face various challenges, both physically and psychosocially. Some of the main issues are (a) health 
challenges (cognitive decline and chronic illnesses), (b) social isolation, (c) mental health issues, 
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(d) limited access to health care, (e) nutritional challenges, 
and (f) falls. To address these challenges, a comprehensive 
and supportive approach is required among health-care 
professionals, community organizations, and policymakers 
to ensure good health and quality of life for senior citizens. 
Elderly falls pose a serious health risk. They can result in 
several issues, such as physical injuries (fractures and head 
injuries), functional decline, fear of falling, psychological 
problems, independence loss, social isolation, a decline 
in quality of life, hospitalization, and rehabilitation and a 
higher medical expenses. There are multi-factorial causes 
of falls, including physiological and cognitive elements. 
Although age is a factor in cognitive decline, falls were more 
common in older persons who had a reduction in executive 
functioning.[2-5]

The cognitive processes collectively referred to as executive 
functions are responsible for organizing, coordinating, 
and guiding goal-oriented behavior. Under the umbrella of 
executive functions, there are three domains: (1) Shifting, 
which includes task switching, attention, and dual-task 
processing; (2) updating, which involves updating working 
memory representations and processes; and (3) inhibition, 
which is related to taking decisions and involves inhibiting 
prevailing and automatic response. All three domains are 
linked with the fall risk in community-dwelling elderly.[6]

Cognitive decline associated with age or normal cognitive 
aging is a normal human phenomenon that varies from 
individual to individual. As we age, certain cognitive 
processes decline, associatively affecting other physiological 
functions of the human body. Due to progressive age, some 
cognitive processes face a major decline, while some may be 
much less affected. Mental functions such as verbal ability 
and general knowledge are less affected by aging as compared 
to other mental abilities such as memory, executive 
functions, processing speed, and reasoning. Each of these 
skills is necessary for carrying out daily tasks and living a 
self-reliant life. Some of the published literature suggested 
that cognitively impaired patients had poor balance and were 
more prone to falls.[6-8]

Physical and occupational therapists are among the 
health-care experts who frequently play a critical role 
in creating customized fall prevention strategies that 
can include cognitive training (CT) to reduce fall risk. 
According to Smith-Ray research, computer-based CT 
using straightforward games such as Road Tour, Jewel 
Diver, and Sweep Seeker enhanced visuospatial memory, 
processing speed, and inhibition. These improvements, 
in turn, enhanced balance and gait and reduced the risk of 
falls in elderly living in communities. Another study found 
that community-dwelling black older individuals who 
participated in a computer-based CT program under the 
guidance of a research assistant had better balance.[9,10]

A board game is any game where players place, rearrange, 
or remove pieces from a board designated with patterns that 
adhere to a predetermined game framework. Board games are 
a useful tool that can enhance participants’ comprehension, 
motivation, and cognitive performance. In a study conducted 
by Panphunpho et al., individuals who played board games 
showed improvement in cognitive processes (executive 
functions, memory, and attention) compared to the control 
group.[11,12] In the strategy-based board game Ludo, two to 
four players race to finish with their four tokens depending 
on the results of a single dice roll. It is a cross and circle 
game. Playing Ludo can improve strategic planning and 
decision-making abilities and enhance memory. It helps to 
develop an individual’s hands-on, reaction, thinking, and 
communication abilities. A  study by Iizuka et al. proved 
that a board game similar to Ludo can be used to improve 
and maintain cognitive function.[13] The goal of the classic 
Chutes (Snakes and Ladders) game is to climb as high as you 
can without slipping down. Land on good deeds to ascend 
ladders. This game helps with an individual’s cognitive 
development and decision-making skills.[14]

The primary purpose of this study was to investigate the 
impact of implementing a CT program on balance and fall 
prevention among community-dwelling elderly. Specifically, 
the research aims to examine potential improvements in 
balance and the reduction of falls by implementing CT using 
simple board games. The overarching goal is to contribute to 
the existing literature by assessing whether a board game-
based CT program conducted over eight weeks can enhance 
physical performance outcomes related to balance and 
walking in the older population.

By addressing this research question, the study seeks to 
establish whether the cognitive benefits derived from 
engaging in simple board games can translate into tangible 
improvements in the physical domain, particularly regarding 
balance and walking abilities among the elderly. If the 
association between board game-based CT and enhanced 
physical performance is supported, it could pave the way 
for such training to be considered an efficient approach to 
lower the incidence of falls in community-dwelling elderly. 
The underlying premise is that by improving an individual’s 
ability to navigate through their environment while 
effectively managing cognitive demands, a board game-based 
CT program may prove to be an accessible and effective 
strategy for fall prevention in the older population.

MATERIALS AND METHODS

Participants

It was a randomized control trial (Registered in clinical 
trial.gov with trial ID: NCT06047769). The research was 
conducted in Isra University Physiotherapy Clinic, Islamabad 
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and Abid Hospital, Islamabad. The sample size was calculated 
using G-Power with effect size 0.4[9] alpha = 0.05 and 
power = 0.80 with a total number of participants of 64 and 32 
in each group (experimental and control).

Both sexes with the age of 65  years or older with a mini-
mental state examination (MMSE) score of 26 or above and 
a minimum of one self-reported fall in the previous two 
years or a Berg balance scale (BBS) score between more than 
41 and <52 and those who agreed to devote the necessary 
amount of time as desired by the program. The study 
excluded participants with vertigo, neurological disorders, 
eye diseases, significant walking or balance impairments, and 
physical limitations that might hinder hand mobility, and 
those using psychotropic medicines.

Intervention

As an intervention, board games, including Ludo, chutes 
(snakes and ladders), and chess, were played at different 
intervals. A detailed intervention is described in Tables 1 and 2.

Outcome measure

BBS was used to assess balance and is considered a gold 
standard with high validity (0.93) and reliability (0.98) used 
to measure balance in the elderly.[15] MMSE, a collection of 11 
questions to screen for cognitive impairment (difficulties with 
thinking, communicating, comprehending, and memory), 

frequently utilized by medical and other health-care 
professionals, has a reliability of (0.98) and validity (0.77).[16]

Dynamic gait index (DGI) is a clinical instrument to evaluate 
gait, balance, and fall risk, with a reliability of (0.98).[17] The 
timed up-and-go test (TUGT) is a quick and widely used 
clinical performance-based evaluation of lower limb 
function, mobility, and fall risk with a specificity of 0.70 and 
sensitivity of 0.57[18] and reliability of (0.98).[17]

Randomization

The participants were divided into two groups, experimental 
and control, through a sealed envelope approach, and the 
sampling strategy used was a non-probability convenient 
sampling technique.

Data collection procedure

After the approval, the assessment was done on the first day 
to screen and recruit participants and for baseline data (Pre-
assessment). The participants in the experimental group 
received one week of training in board games; in the control 
group, those who played board games were asked to discontinue 
playing till the assessment of the eighth week. After four weeks, 
another data collection was performed to check the progress of 
individuals (Mid-assessment). At the end of treatment (after 
eight weeks), a post-assessment was conducted to check for the 
results of the given intervention. The CONSORT flow diagram 
is shown in Figure 1.

Statistical analysis

Data was analyzed using the Statistical Package for the Social 
Sciences version  27. Data was analyzed descriptively by 
mean and median and demographic data was analyzed using 
frequency statistics. The normality of the data was analyzed 
through the Shapiro-Wilk Test. Data was analyzed using 
mixed and repeated measure analysis of variance (ANOVA). 
Partial Eta-squared values were reported as measures of 
effect size. The alpha value was 0.05.

Table 1: Detailed intervention protocol.

Weeks Intervention Duration Progression

Week 1–4 Ludo 30 min No progression 
during this phase.Chutes (snakes 

and ladders)
15 min

Chess 15 min
Week 5–8 Ludo 30 min Multi‑player mode 

will be added with 
each game except 
chess.

Chutes (snakes 
and ladders)

15 min

Chess 15 min

Table 2: Overall intervention protocol.

Weeks Frequency and time 
duration of games

Experimental group Control group

Week 0 (Baseline) Pre‑assessment+1 Week training of board games for experimental group
Weeks 1–4 3 times a week, 60 min/day. Games including Ludo, Chutes 

(snakes and ladders), and Chess 
(Double player mode).

A complete control group with 
no intervention applied.

4th week Mid‑assessment
Weeks 5–8 3 times a week, 60 min/day Multiplayer mode games including 

Ludo, Chutes (snakes and ladders), 
except chess.

A complete control group with 
no intervention applied.

8th week (final) Post‑assessment
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RESULTS

The mean and standard deviation for the age of the control 
group were 67.91 ± 3.14 and that of the experimental group 
was 69.93 ± 4.77. Regarding sex, 16  males and 16  females 
were in the experimental group, while 15  males and 
17 females were in the control group [Figure 2].

A mixed-way ANOVA was conducted to investigate the 
impact of intervention and time on both groups. A significant 
main effect of time was seen within the groups at all three 
occasions with P ≤ 0.05 [Table 3].

Repeated measure ANOVA was applied for within-group 
analysis. Balance was assessed using BBS, and the scores 
significantly improved from 47.2 ± 1.84 to 49.8 ± 5.15 with 
P < 0.05. Similarly, elder community dwellers were also 
analyzed for risk of falls; DGI scores also showed a significant 
improvement of mean scores from 19.65 ± 1.49 to 21.37 ± 1.47 
(P < 0.05) in the experimental group. The results of MMSE 
showed significant improvement in cognition. The baseline 
readings were 26.8 ± 0.83, which improved to 28.6 ± 0.74 after 
eight weeks with P < 0.05. TUGT also showed a significant 
reduction in their scores, which were recorded as 10.40 ± 
0.69 at baseline and 10.22 ± 0.67 after eight weeks, with P < 
0.001. In the control group, community dwellers showed 
no significant improvement in balance. P-value came non-
significant (P > 0.05) for BBS, DGI, and TUGT except MMSE 
(P < 0.05) [Table 4].

Figure 2: Sex distribution.

Enrollment Assessed for eligibility (n=102)

Randomized (n=78)

Excluded (n=22)
Not meeting inclusion criteria

(n=19)
Declined to participate (n=3)

Allocation

Allocated to interventional group
(n= 39)

Allocated to control group
(n= 39)

Loss to follow up (n=7) Loss to follow up (n=7)

Analyzed (n=32)
Excluded from analysis (n=0)

Analyzed (n=32)
Excluded from analysis (n=0)

Follow up
(8 weeks)

Analysis

Figure 1: Study consolidated standards of reporting trials (CONSORT) diagram.

One-way ANOVA was applied to the group analysis, 
including the experimental and control groups. For BBS, 
at baseline, the F-value was 4.801 with P < 0.05, showing a 
significant difference between the groups. In the fourth week, 
the F-value was 0.356 with P > 0.05, and in the eighth week, 
the F-value was 2.969 with P > 0.05, both occasions showing 
a non-significant difference between the groups.

BBS (baseline) (4.801 [1, 0.264] = 0.032, P < 0.05), BBS 
(Week 4) (0.356 [1, 0.260] = 0.553, P > 0.05), and BBS 
(Week 8) (2.969 [1, 0.525] = 0.090, P > 0.05) [Table 5].

For variable DGI, at baseline, the F-value was 3.747 with 
P > 0.05, showing a non-significant difference between the 
groups. In the fourth week, the F-value was 0.103, with 
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P > 0.05, showing a non-significant difference between the 
groups and in the eighth week, it was 5.240, with P < 0.05, 
showing a significant difference between the groups.

DGI (baseline) (3.747 [1, 0.198] = 0.058, P > 0.05), DGI 
(Week 4) (0.103 [1, 0.194] = 0.750, P > 0.05), and DGI 
(Week 8) (5.240 [1, 0.204] = 0.025, P < 0.05) [Table 6].

At baseline, the F-value was 6.191 for variable MMSE with 
P < 0.05, showing a significant difference between the groups. 
In the fourth week, the F-value was 5.595, having P > 0.05, 
showing a non-significant difference between the groups 
and in the eighth week was 60.179, with P < 0.05, showing a 
significant difference.

Table 3: Mixed‑way ANOVA for both groups.

S. No. Variables (n=64) Experimental group Control group Box M Both groups Power Error
Mean±SD Mean±SD F (df) η2 P‑value

1. BBS
Baseline 47.25±1.85 48.37±2.24 86.623 7.932 (1.062) 0.113 0.006** 0.809 65.820
4th week 48.66±1.86 48.34±2.31
8th week 49.84±5.15 48.06±2.77

2. DGI
Baseline 19.65±1.45 20.41±1.60 5.460 69.323 (1.739) 0.528 0.000*** 1.000 107.817
4th week 20.34±1.58 20.47±1.54
8th week 21.38±1.48 20.47±1.68

3. MMSE
Baseline 26.87±0.83 27.41±0.87 5.680 93.676 (1.98) 0.754 0.000*** 1.000 61.000
4th week 27.69±0.93 27.31±0.93
8th week 28.66±0.75 27.00±0.95

4. TUGT
Baseline 10.40±0.69 10.26±0.73 3.615 13.481 (1.426) 0.179 0.000*** 0.986 88.382
4th week 10.38±0.69 10.24±0.73
8th week 10.22±0.69 10.26±0.74

Level of significance: P<0.001*** and P<0.05**. BBS: Berg balance scale, DGI: Dynamic gait index, MMSE: Mini‑mental state examination, TUGT: Timed 
up‑and‑go test, ANOVA: Analysis of variance, SD: Standard deviation, df: Degree of freedom, F: Variation between sample means/variation within the 
samples.

Table 4: Repeated ANOVA within the groups.

S. No. Variables Experimental group Control group
Mean 
diff.

Mean±SD F (df) η2 P‑value Mean diff. Mean±SD F (df) η2 P‑value

1. BBS
Baseline −1.406 47.25±1.85 6.566 (1.044) 0.175 0.014** 0.031 48.37±2.24 3.131 (1.565) 0.092 0.064
4th week −1.188 48.66±1.86 0.281 48.34±2.31
8th week −2.594 49.84±5.15 0.313 48.06±2.77

2. DGI
Baseline −0.688 19.65±1.45 146.95 (1.916) 0.826 0.000*** −0.063 20.41±1.60 0.261 (1.734) 0.008 0.729
4th week −1.031 20.34±1.58 0.000 20.47±1.54
8th week −1.719 21.38±1.48 −0.063 20.47±1.68

3. MMSE
Baseline −0.813 26.87±0.83 161.48 (1.947) 0.839 0.000*** 0.094 27.41±0.87 6.851 (1.931) 0.181 0.002**
4th week −0.969 27.69±0.93 0.313 27.31±0.93
8th week −1.781 28.66±0.75 0.406 27.00±0.95

4. TUGT
Baseline 0.093 10.40±0.69 28.427 (1.377) 0.478 0.000*** 0.021 10.26±0.73 0.407 (1.413) 0.013 0.597
4th week 0.086 10.38±0.69 −0.016 10.24±0.73
8th week 0.179 10.22±0.69 0.004 10.26±0.74

Level of significance: P<0.001***and P<0.05**. BBS: Berg balance scale, DGI: Dynamic gait index, MMSE: Mini‑mental state examination, TUGT: Timed 
up‑and‑go test, ANOVA: Analysis of variance, SD: Standard deviation, df: Degree of freedom, F: Variation between sample means/variation within the 
samples.
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MMSE (baseline) (6.191 [1, 0.111] = 0.016, P < 0.05), MMSE 
(Week 4) (5.595 [1, 0.118] = 0.112, P > 0.05), and MMSE 
(Week 8) (60.179 [1, 0.149] = 0.000, P < 0.05) [Table 7].

For variable TUGT, at baseline, the F-value was 0.594, with 
P > 0.05, showing a non-significant difference between the 
groups. In the fourth week, the F-value was 0.134, and in the 
eighth week, it was 0.044, both having P > 0.05, showing a 
non-significant difference between the groups.

TUGT (baseline) (0.594 [1, 0.089] = 0.444, P > 0.05), TUGT 
(Week 4) (0.134 [1, 0.088] = 0.715, P > 0.05), and TUGT 
(Week 8) (0.044 [1, 0.088] = 0.834, P > 0.05) [Table 8].

DISCUSSION

This study was carried out to determine the effects of board 
games on cognition, balance, and fall risk with a hypothesis 
that there would be no difference in cognition, balance, and 
fall risk of community-dwelling older individuals when 
compared to the group who played board games and the 
control group who did not play board games. To see the effects 
of board games on balance and cognition in older community 
individuals, the results showed significant improvement 
of cognition on MMSE, BBS, and DGI after eight weeks of 

Table  7: One‑way ANOVA test for between the group 
comparisons for MMSE.

Variable Mean±SD F df η2 P‑value

MMSE at baseline
Experimental 
group

26.87±0.83 6.191 1 0.091 0.016**

Control group 27.40±0.87
MMSE at 4th week

Experimental 
group

27.68±0.93 5.595 1 0.040 0.112

Control group 27.31±0.93
MMSE at 8th week

Experimental 
group

28.65±0.74 60.179 1 0.493 0.000***

Control group 27.00±0.95
Level of significance: P<0.001*** and P<0.05**. MMSE: Mini‑mental 
state examination, ANOVA: Analysis of variance, SD: Standard deviation, 
df: Degree of freedom, F: Variation between sample means/variation 
within the samples.

Table  5: One‑way ANOVA test for between the group 
comparisons for BBS.

Variable Mean±SD F df η2 P‑value

BBS at baseline
Experimental group 47.25±1.85 4.801 1 0.072 0.032**
Control group 48.37±2.24

BBS in 4th week
Experimental group 48.65±1.86 0.356 1 0.006 0.553
Control group 48.34±2.31

BBS in 8th week
Experimental group 49.84±5.15 2.969 1 0.046 0.090
Control group 48.06±2.77

Level of significance: P<0.05**. BBS: Berg balance scale, ANOVA: 
Analysis of variance, SD: Standard deviation, df: Degree of freedom, F: 
Variation between sample means/variation within the samples.

Table  8: One‑way ANOVA test for between the group 
comparisons for TUGT.

Variable Mean±SD F df η2 P‑value

TUGT at baseline
Experimental 
group

10.40±0.69 0.594 1 0.009 0.444

Control group 10.26±0.73
TUGT at 4th week

Experimental 
group

10.31±0.68 0.134 1 0.002 0.715

Control group 10.24±0.73
TUGT at 8th week

Experimental 
group

10.22±0.68 0.044 1 0.001 0.834

Control group 10.26±0.63
 TUGT: Timed up‑and‑go test, ANOVA: Analysis of variance, SD: 
Standard deviation, df: Degree of freedom, F: Variation between sample 
means/variation within the samples.

Table  6: One‑way ANOVA test for between the group 
comparisons for DGI.

Variable Mean±SD F df η2 P‑value

DGI at baseline
Experimental 
group

19.65±1.49 3.747 1 0.057 0.058

Control 
group

20.40±1.60

DGI at 4th week
Experimental 
group

20.34±1.58 0.103 1 0.002 0.750

Control 
group

20.46±1.54

DGI at 8th week
Experimental 
group

21.37±1.47 5.240 1 0.078 0.025**

Control 
group

20.46±1.68

Level of significance: P<0.05**. DGI: Dynamic gait index, ANOVA: 
Analysis of variance, SD: Standard deviation, df: Degree of freedom, F: 
Variation between sample means/variation within the samples.
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training in the elders who played board games. Other than 
that, the experimental group significantly reduced their 
TUGT scores. Similarly, in this study, the analysis showed a 
significant difference between the experimental group and 
control group for MMSE (P <0.001), BBS (P < 0.001), DGI 
(P <0.001), and TUGT (P < 0.001).

This study showed that an 8-week CT program by playing 
board games reduced the risk of falls and enhanced cognitive 
function. The current results are consistent with a prior study 
that showed improvement in older individuals’ response 
times and postural sway following their involvement in a 
board game-based training program.[19] One aspect of the 
executive function is the ability to split attention, which 
was demonstrated by a quicker TUGT time during the 
verbal fluency task. This result is in line with other research 
that showed how enhancing older individuals’ capacity to 
multitask may be achieved by concurrent physical and CT.[19,20] 
The previous studies (Dartigues et al. and Verghese et al.) 
have demonstrated that playing board games can enhance 
cognitive abilities in people who are healthy elderly.[21,22]

Similar to our study, the life-size board game intervention, 
which was centered on physical activity, seemed to have 
improved the ambulation of nursing home patients, 
according to research by Mouton et al. Moreover, it was also 
concluded that BBS and DGI scores were seen to improve 
in the experimental group receiving physical training along 
with board games for up to eight weeks.[23]

Brain training using games will promote neuroplasticity, 
build cognitive reserve, and boost brain size, all of which will 
help to preserve or enhance cognitive function.[24] Perhaps 
due to the fact that game-based CT may control cognitive 
performance by building neural scaffolding and boosting 
neural activity.[25] According to Zhang and Kaufman (2016), 
the scaffolding hypothesis of aging and cognition describes 
scaffolding as the insertion of new circuitry to sustain brain 
activity that has become inefficient, noisy, or both.[26] By 
regularly exposing an individual to novel training activities 
and situations, brain training can enhance and facilitate 
the growth of compensatory mechanisms, thereby averting 
cognitive decline.[25]

In the present study, whether the improvement seen in the 
experimental group has a retention effect is uncertain. Given 
these methodological constraints, longer-term follow-up 
investigations are necessary to validate the research results. 
Second, although the results showed statistically significant 
improvements for TUGT, MMSE, DGI, and BBS, it was 
impossible to interpret these improvements or determine 
whether they were the result of measurement error or the 
training’s clinically meaningful benefit. Last but not least, the 
study’s subjects were relatively healthy. Thus, its conclusions 
might not apply to the elderly with neurological impairment.

CONCLUSION

The present study showed that an eight-week interactive 
physical-CT program based on board games improved 
cognitive function, reduced fall risk by improving 
physiological fall risk factors such as body sway and speed 
processing, and enhanced global cognitive performance by 
enhancing dual-task performance. The interactive board 
game-based physical-CT program was also useful for older 
individuals who live in the community by improving mobility 
and balance.

Recommendations

Longer-term follow-up investigations on frail elders are 
necessary to validate the research results. Board games other 
than Ludo, Chutes (snakes and ladders), and Chess should 
be considered in future research for balance improvement. 
Furthermore, the data on the smallest real difference and 
minimal clinically important difference for these outcome 
measures should be available in future studies.
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