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Objective  To investigate handgrip strength (HGS) in Th ai elderly living in Nakhon Ratchasima Prov-
ince, Th ailand, and to examine factors related to HGS.

Methods In this is a cross-sectional analytical study, participants were elderly individuals (age >60 years) 
living in Nakhon Ratchasima, Th ailand. Demographic characteristics, anthropometric measurements, 
and Barthel Activities of Daily Living index (ADL) were recorded. Assessment of grip strength of the 
dominant hand was conducted following standardized testing procedures of the American Society of 
Hand Th erapists. 

Results  Th e mean age (±SD) of the 491 participants was 69.15±6.86 years. Th e mean HGS for male 
participants was signifi cantly higher than for females (24.93±7.45 vs 16.17±4.82, p<0.001), but there 
was a signifi cant decline in HGS with age in both genders (r=-0.310, p<0.01). Dividing participants by 
BMI found that normal and overweight individuals had a higher HGS than underweight participants 
(p<0.001). 

Conclusion As age increases, the HGS of both males and females declines. Elderly males have a higher 
HGS than females. Elderly (age ≥ 60 years) of both genders have a statistically signifi cantly higher HGS 
than underweight individuals. Chiang Mai Medical Journal 2019;58(1):15-22.
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Introduction
Fift y years ago in Th ailand, the proportion of 

the population age years 60 or over was relatively 
small. By 2014, the number of elderly had reached 
10 million, or 15% of the total.  In 2005, Th ailand 
reached the demographic criteria for being la-
beled an “aged society” as  the proportion of the 
total population age 60 years or over had reached 
10%. It is projected that Th ailand will achieve the 
status of a “complete aging society” in 2021 when 
the elderly proportion reaches 20%.  It is further 

projected that Th ailand will achieve “super-aged 
society” status (28% of the population elderly) 
within the coming 20 years by 2036 (1).

Th e process of aging is characterized by the 
presence of body changes that aff ect the functional 
and cognitive ability of the individual. Over time, 
there is a gradual decrease in functional capacity 
which prevents an individual from performing 
some basic tasks and activities.  Evaluation of elderly 
with respect to muscular strength as well as other 
functional tests has been highly recommended 
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(2).  In the context of muscle strength, healthcare 
professionals assess handgrip strength (HGS), 
which is defi ned as the maximum voluntary force 
an individual can apply with his/her hand. It is a 
common method for estimating total body muscle 
strength (3) which has been utilized across various 
clinical settings, in particular to assess nutritional 
risk among hospitalized patients (4,5) and as an 
indicator to assess the nutritional status of non-
hospitalized patients (6).  Low HGS has been asso-
ciated with functional disability (7,8), chronic 
illness (9-12), longer hospital stay (13,14), and 
mortality (3,15).   HGS is an eff ective method for 
assessing muscle strength of elderly members of a 
population. In 2014, Th ai National Health Exami-
nation Survey found that most individuals aged 
60-69 years had moderate HGS and those 70-79 
years had very low HGS (16).  Since the previous 
that study surveyed the population only in one 
particular area in Th ailand, results might diff er in 
other areas. Th is study aimed to investigate HGS 
in community-dwelling elderly living in Nakhon 
Ratchasima Province, Th ailand and to assess as-
pects related to HGS.

Methods
Subjects 

Th e elderly population (≥60 years) in Nakhon 
Ratchasima Province numbered 376,813 in 2011. 
Using the Taro Yamane method, the sample size 
required for a 95% confi dence interval and a ±5% 
error was 400 (17). A total of 491 elderly partici-
pants, all above 60 years old, were recruited for 
this cross-sectional analytic study from 17 dis-
tricts in Nakhon Ratchasima: Pak Th ong Chai, 
Chalerm Prakiat, Sri Kiew, Kornburi, Muang, 
Soong Noen, Pak Chong, Chakra, Non Th ai, Chok 
Chai, Huay Talang, Non Soong, Wang Na Khieow, 
Kham Th ale Sor, Nong Boon Mak, Kham Sage 
Saeng and Kong. All participants signed an in-
formed consent form and the study was approved 
by the Research Ethic Committee of Suranaree 
University of Technology, Nakhon Ratchasima, 
Th ailand.

Demographic data
Recorded demographic characteristics of par-

ticipants included education, age, gender, health-
related behaviors, comorbid conditions, and acti-
vities such as alcohol consumption and smoking.

Anthropometry
Mid-upper arm circumference, waist circum-

ference, hip circumference, calf circumference, 
height, and weight of each participant were meas-
ured using standard methods (18). Th e Body Mass 
Index (BMI) of each participant was calculated 
based on standard methodology. Participants 
were then classifi ed based on their BMI values as 
follows:  obese (BMI ≥30 kg/m2), overweight (BMI 
25-29.99 kg/m2), normal (18.5-24.99 kg/m2), and 
underweight (BMI <18.5 kg/m2) (19). 

Physical activity 
Th e amount of physical activity engaged in 

was assessed and calculated based on self-re-
ported levels of exercise in the previous 30 days. 
Functional disability measures included activi-
ties appearing in the Barthel Activities of Daily 
Living Index (ADL) (20) . Th is data was used by 
researchers to assess the overall functional disa-
bility of each participant. Each participant was 
categorized based on ADL items and ADL limita-
tions. 

Handgrip strength
HGS was assessed using standard testing pro-

cedures as the American Society of Hand Th era-
pists (21) using a Jamar handheld dynamometer. 
Each of the participants had the HGS of their 
dominant hand measured. Th e average of two 
readings was recorded in kilograms. 

Analysis
Descriptive statistics were used to portray 

general information of the collected data. Th e 
mean HGSs of participants of each gender were 
compared within each age group by independent 
t-test. HGS was compared by BMI group using 
One-way ANOVA and the Bonferroni post hoc 
test. Pearson correlations were computed for 
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HGS, age, and BMI.  Multiple linear regression 
analyses were carried out with HGS as a depend-
ent variable and age, gender, and BMI as inde-
pendent control variables. All data were analyzed 
using the Statistical Package for Social Science 
(SPSS) version 18 program for Windows.  

Results 
Among the 491 elderly participants, nearly all 

had completed primary school (88%).  Most of 
the participants lived in rural areas (81.7%) and 
most rated their overall health condition as me-
dian level (53%), very strong (20.2%), or fairly 
strong (12.4%). When asked to compare their 
own strength to that of other individuals of the 
same age and gender, 42.4% thought they were 
stronger than the others, while 40.1% thought 
they were equally strong. (Baseline characteristics 
of the participants are shown in Table 1). 

Comparing male and female participants, it 
was found that male participants were signifi -
cantly taller, heavier, and had a higher HGS than 
females (p<0.001) (Table 2).

Comparison of the mean HGS among three 
age groups (60-69, 70-79, ≥80) found that on 
average older participants had lower HGS than 
younger participants (p<0.05). Similarly, there 
was a gradual decline in BMI as age increased (p< 
0.05) (Table 3). Based on the standard HGS from 
the Sports Authority of Th ailand (16), most of the 
participants had very low HGS (Table 4).

Age was a negatively correlated with HGS (r= 
-0.31, p<0.001) (Figure 1), but  BMI was positively 
correlated with HGS (r=0.174, p<0.001) (Figure 2). 

Among all participants and among male par-
ticipants, normal and overweight individuals had 
a signifi cantly higher HGS than those who were 
underweight (Figure 3).

Table 1.  Baseline characteristics of participants by gender, n (%) or mean±SD

Parameter Total Female Male

Number
Age (years)
Comorbidities
Arterial hypertension
Low back pain
Osteoporosis
Osteoarthritis
Eye diseases
Diabetes mellitus
Coronary arterial disease
Cerebrovascular disease
Current smoking
Current alcohol drinking
Current medication
Current exercise
Height (cm)
Weight (kg)
BMI (kg/m2)
MUAC (cm)
Waist circumference (cm)
Hip circumference (cm)
Calf circumference (cm)
HGS (kg)
ADL

491 (100%)
69.15±6.86

185 (37.7%)
136 (27.7%)
128 (26.1%)
100 (20.4%)
92 (18.7%)
77 (15.7%)
35 (7.1%)
4 (0.8%)

62 (12.6%)
47 (9.6%)

300 (61.1%)
246 (50.1%)
153.08±7.54
53.07±10.73
22.58±3.94

28.36±12.48
81.23±10.17
92.78±9.22
32.23±7.96
19.21±7.19
19.44±1.38

321 (65.4%)
69.21±6.79

113 (35.2%)
90 (28.0%)
85 (26.5%)
72 (22.4%)
57 (17.8%)
63 (19.6%)
23 (7.2%)
1 (0.3%)
1 (0.3%)

21 (6.5%)
197 (61.4%)
152 (47.4%)
149.70±5.83
51.14±10.42
22.75±4.12

28.22±15.15
81.51±10.42
93.89±9.16
31.87±9.54
16.17±4.82
19.40±1.13

170 (34.6%)
69.02±7.02

72 (42.4%)
46 (27.1%)
43 (25.3%)
28 (16.5%)
35 (20.6%)
14 (8.2%)
12 (7.1%)
3 (1.8%)

61 (35.9%)
26(15.3%)

103 (60.0%)
94 (55.3%)

159.44±6.19
56.72±10.38
22.26±3.58
28.62±4.06
80.71±9.67
90.67±8.98
32.91±3.29
24.93±7.45
19.52±1.77

n; number, SD; standard deviation, BMI; body mass index, MUAC; mid-upper arm circumference, HGS; 
handgrip strength, ADL; Barthel Activities of Daily Living index
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Table 2. Summary of main variables of participants by gender

Female (n=321) Male (n=170) p-value
Mean±SD Mean±SD

Age (years)
Height (cm)
Weight (kg)
BMI (kg/m2)
HGS (kg)

69.21±6.78
149.71±5.82
51.14±10.42
22.75±4.11
16.17±4.82

69.02±7.02
159.44±6.19
56.72±10.38
22.26±3.58
24.93±7.45

0.76
<0.001
<0.001

0.19
<0.001

BMI: body mass index; HGS: handgrip strength

Table 3. Mean and standard deviation of HGS and BMI by gender and age group

Variable Femail Male p-value
n Mean SD n Mean SD

HGS (N)
60-69 years
70-79 years
80 years or older
Total

181
119
21

321

17.8 a,b
14.2 a
13.2 b
16.2

4.7
4.2
3.2
4.8

90
61
19

170

27.9a,b

22.5a,c

18.5b,c

24.9

7.4
5.9
5.4
7.4

<0.001
<0.001
0.001

<0.001
BMI (kg/m2)
60-69 years
70-79 years
80 years or older

181
119
21

24.0 a, b
21.4 a
19.9 b

4.0
3.8
3.2

90
61
19

23.2a, b

21.8a,c

19.3b,c

3.6
3.1
2.6

0.110
0.428
0.522

Total 321 22.8 4.1 170 22.3 3.6 0.189
aStatistically signifi cant diff erence between the groups aged 60-69 and 70-79 years
bStatistically signifi cant diff erence between the groups aged 60-69 and 80 years or older
cStatistically signifi cant diff erence between the groups aged 70-79 and 80 years or older

Table 4. HGS to body weight ratio of participants by gender

HGS to BW (kg/kg) Male Female

Standard value n (%) Standard value n (%)

Very good
Good
Moderate
Low
Very low

≥ 0.65
0.60-0.64
0.49-0.59
0.44-0.48

≤ 0.43

8 (4.7)
7 (4.1)

36 (21.2)
33 (19.4)
86 (50.6)

≥ 0.49
0.45-0.48
0.36-0.44
0.32-0.35

≤0.31

11 (3.4)
22 (6.9)

81 (25.2)
45 (14.0)

162 (50.5)

HGS; handgrip strength, Kg; kilogram, BW; body weight

Among female participants, those with a BMI 
classifi ed as obese had highest HGS. Participants 
whose BMI classifi cation was normal, overweight, 
or obese had higher HGS than those who were 
underweight.  Overweight individuals had a signi-
fi cantly higher HGS than participants of normal 
weight (Figure 3). 

Gender and BMI were both positively corre-
lated with HGS, while age was negatively correlated 
with HGS. Results of multiple linear regression 
analysis are summarized in Table 5. 
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Figure 1. Correlation between age and HGS

Figure 2. Correlation between BMI and HGS

Discussion 
 Anthropometric data showed that male 

participants had statistically signifi cantly higher 
height and body weight than female participants 
(p<0.001). Th ese fi ndings are similar to results in 
previous studies (22-25), indicating that gender 
has an infl uence on body proportions.

Th e mean HGS of male participants was signifi -
cantly higher than female participants (p<0.01), 
similar to previous studies (25,26). For the three 
age groups studied, male participants in every age 
group had signifi cantly higher HGS than female 
participants (p<0.01). Th ese fi ndings may be due 
to the fact that males on average have greater re-
serves of muscle mass than females (26).
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Figure 3. HGS of participants by BMI category
*as all are equally statistically signifi cant (p< 0.01) 

Table 5. Results of the multiple linear regression analysis 
with  HGS as dependent variable

Regression 
coeffi  cient

95%CI
p-value

Lower Upper
Male
Age (year)
BMI (kg/m2)

9.09
-0.32 
0.18 

8.10
-0.39
0.05

10.08
-0.25
0.30

<0.001
<0.001
0.007

 

Correlation analysis found that both genders 
had lower HGS as their age increased (r=-0.310, 
p<0.001), i.e., there was a gradual decline of HGS 
in both males and females as they got older. Th is 
change is attributable to the process of aging that 
results in alteration in muscle fi ber composi-
tion (27) and a gradual decrease in the number 
of muscle fi bers (28) causing reduced muscle 
strength. In addition, aging also reduces muscle 
building (29). It was also evident that the BMI of 
male and female participants decreased as they 
got older. 

According to the standard HGS rating system 
of the Sports Authority of Th ailand (16), most 
participants had very low HGS. Th is fi nding dif-

fers from a previous study which found that most 
elderly individuals had moderate HGS (16). Th is 
diff erence is probably due to the fact that the 
mean age of participants in this study was older 
than the previous study.

Correlation analysis found that BMI had a 
positive correlation with HGS (r=0.174, p<0.001). 
Among the male participants, all individuals in 
the normal and overweight groups had a sig-
nifi cantly higher HGS those in the underweight 
group (p<0.01). Among the female participants, 
all individuals in the normal, overweight, and 
obese groups had a signifi cantly higher HGS than 
those in the underweight group (p<0.05). Th e 
results of the this study in the context of nutri-
tional eff ects on HGS were similar to previously 
published studies:  lower BMI was correlated with 
lower HGS (29).  A low BMI has been shown to 
be associated with lower body muscle and fat, 
which is directly associated with lower HGS (29). 

Conclusion
Based on statistical analysis of the study re-

sults, conclusions can be drawn as follows:
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• Males have signifi cantly greater height, 
weight, and HGS than females (p<0.001).

• As age increases, both males and females 
have lower HGS. 

• Based on BMI classifi cation, individuals 
who are normal weight or overweight have a sig-
nifi cantly higher HGS than those who are under-
weight (p<0.01). 

• Male gender and higher BMI were posi-
tively correlated with higher HGS, while age was 
negatively correlated with HGS.
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แรงบีบมือของผูสูงอายุไทยที่อาศัยอยูในชุมชนในจังหวัดนครราชสีมา 

จิตรวดี หอพิบูลสุข,1 วรรณนิศา นุชคุม2 และ พรศิริ จงกล2

1สาขาวิชาอายุรศาสตร สํานักวิชาแพทยศาสตร,  2สาขาวิชาวิศวกรรมอุตสาหการ สํานักวิชาวิศวกรรมศาสตร 
มหาวิทยาลัยเทคโนโลยีสุรนารีี

วัตถุประสงค เพ่ือศึกษาแรงบีบมือและปจจัยตาง ๆ ท่ีเก่ียวของกับแรงบีบมือของผูสูงอายุไทยท่ีอาศัยอยูในชุมชน
ในจังหวัดนครราชสีมา

วิธีการ การศึกษาแบบภาคตัดขวางของผูสูงอายุไทยจํานวน 491 คน ที่อาศัยอยูในชุมชนในจังหวัดนครราชสีมา
โดยศึกษาสัดสวนของรางกาย ความสามารถในการดําเนินชีวิตประจําวันดัชนีบารเธล ประเมินแรงบีบมือขางที่
ถนัดโดยใชเครื่องมือมาตรฐาน

ผลการศึกษา  ผูสูงอายุที่เขารวมการศึกษามีทั้งหมด 491 คน มีอายุเฉลี่ย 69.15±6.86 ป เม่ือเปรียบเทียบแรง
บีบมือระหวางเพศชายและหญิงพบวาคาเฉลี่ยแรงบีบมือเพศชายมากกวาเพศหญิงอยางมีนัยสําคัญทางสถิติ 
(24.93±7.45 และ 16.17±4.82, p<0.001) และยังพบวาทั้งสองเพศมีแรงบีบมือที่ลดลงตามอายุที่มากขึ้น 
(r=-0.310, p<0.01) เมื่อจัดกลุมผูสูงอายุตามดัชนีมวลกายพบวากลุมที่มีดัชนีมวลกายปกติหรือเกินเกณฑจะมี
แรงบีบมือมากกวากลุมท่ีมีดัชนีมวลกายต่ํากวามาตรฐาน (p<0.001).

สรุป ผูสูงอายุทั้งเพศหญิงและชายจะมีแรงบีบมือลดลงเม่ืออายุมากขึ้น ผูสูงอายุเพศชายจะมีแรงบีบมือมาก 
กวาเพศหญิง กลุมผูสูงอายุที่มีดัชนีมวลกายปกติหรือเกินเกณฑจะมีแรงบีบมือมากกวากลุมที่มีดัชนีมวลกายตํ่า
กวาปกติ เชียงใหมเวชสาร 2562;58(1):15-22.
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