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Abstract

Background: Hand grip strength is a simple procedure of assessing the function of hand and forearm. It can be used
as a tool to evaluate nutritional status of individual, neurological disorder and to assess the post-operative status of the
patient. The grip strength is affected by different variables such as geographical variation, gender, height, weight, body
mass index and handedness of the individual.

Objective: This study aims to correlate hand grip strength with gender, height, weight, body mass index and handedness
among Nepali population.

Methods: The study was analytical cross-sectional study conducted in students of Kathmandu University School of
Medical Sciences. Convenience sampling was used. The height of the participants was taken by using Stadiometer in
centimeter and weight was taken by using weighing machine in kilogram and body mass index was calculated. Hand grip
strength was obtained by using Dynamometer measured in kilogram. The data were entered in Microsoft Excel Sheet and
analysis was done in SPSS version 16.0.

Results: Hand grip strength showed moderate positive correlation with both height and weight both in both dominant
and non-dominant hands. Hand grip strength was positively correlated in underweight, normal weight and obese
category of body mass index whereas overweight category was negatively correlated.

Conclusion: Hand grip strength shows correlation with the gender, height, weight and body mass index.
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It can be quantified by measuring the amount of static
force that the hand can squeeze around a dynamometer.?
Hand grip strength measurement is a simple procedure
of assessing the function of hand and forearm.?

Many studies in the world have shown higher value of
HGS among male compared to female.** Study shows
positive correlation with body height and body weight.®
Most of Researchers have claimed the difference in HGS
up to 10% based on dominance of the hand.®

It can be used as a tool to monitor and evaluate nutritional
status, evaluation of patients with Rheumatoid Arthritis,
to get information about neuro-muscular co-ordination,
as well as to identify patients at risk of poor health care
outcome.”°
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Besides, there are a very few studies regarding the
correlation of HGS with anthropometric measurements
among Nepali population. Therefore, this study aims to
obtain the correlation between HGS and anthropometric
measurements which may ultimately help the clinicians
in their patient evaluation and treatment plan.

METHODOLOGY

An analytical cross-sectional, quantitative study was
conducted in the Department of Anatomy, Kathmandu
University School of Medical Sciences (KUSMS),
Dhulikhel, Kavrepalanchok, Nepal after the approval from
Institutional Review Committee (Ref. IRC-KUSMS 168/22).
The study was conducted from 2022 October to 2022
December. The apparently healthy students of KUSMS
were included in the study after they were explained
about the objective of the study and written informed
consent was taken. The students with recent hand injury
or surgery and with some congenital deformities were
excluded from the study. Convenient sampling was used.

The sample size was calculated as: n=Z"xpxq/ e’
=(1.96)2 x (0.5) x (0.5) / (0.06)?
=266.77 = 270.

Where, n= minimum sample size required; Z= 1.96 at
95% Confidence Interval (Cl); p = past prevalence (0.5);
g=1-p e =0.06 (margin of error, 6%). The sample size
obtained was 266.77 and the study was done among 270
students.

Body height was recorded in centimetres from
Stadiometer while the subject standing in “Anatomical
Position” and body weight was recorded from weighing
machine recorded in kilogram. The subject was
subsequently instructed to sit on the chair with straight
back and shoulders close to the body. The forearm was
placed on the table with the elbow flexed at 90° without
rotation. After that the subject was instructed to squeeze
the dynamometer with the maximum force and the
hand grip strength was recorded in kilogram. Similarly,
the hand grip strength of the non-dominant hand was
also recorded.*

Table 1: Correlation of HGS with height and weight

R
Height
p-value
R
Weight
p-value

Correlation is significant at 0.05 level (two-tailed)
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The body mass index (BMI) was calculated using Centres
for Disease Control and Prevention (CDC) guideline. The
BMI was categorised as: <18.5 kg/m? as underweight;
18.5 - 24.99 kg/m? as the normal weight; between 25 -
29.99 kg/m? as overweight; =30 kg/m?as obese." The
confidentiality of the data was maintained.

The data were entered in Microsoft Excel Sheet and
analysis was done in SPSS Statistics for Windows, version
16.0 (SPSS Inc., Chicago, lll., USA). The gender wise
calculation of HGS was tabulated and correlation of the
variable was done with Pearson’s Correlation.

RESULTS

The study was done in 270 individuals, out of which 143
(53%) were male and 127 (47%) were female. The mean
age of the individuals was 20.41 + 1.84 years.

The association between HGS with height and with
weight were assessed by Pearson’s correlation
coefficient (R). Height and HGS indicated moderate
positive correlation both in dominant and non-dominant
hand. Likewise, weight and HGS also showed moderate
correlation in both dominant and non-dominant hand
(Table 1).

On the basis of categorisation of BMI, the maximum
number of the participants (200, 74.1%) were in normal
weight category. The HGS among normal individual
showed significant and weak positive correlation.
However, there was negative correlation of HGS among
overweight participants. The minimum HGS value was
observed in overweight category (Table 2).

Among the participants, right hand was dominant in 258
(95.6%) individuals and left hand was dominant among
12 (4.4%)individuals. The difference in HGS of dominant
and non-dominant hand was insignificant both in right
and left-handed individuals as assessed by paired sample
t-test (p >0.05) (Table 3).

The HGS value of male and female showed significant
difference (p>0.05) in both dominant and non-dominant
hand (Table 4).

Dominant HGS Non-dominant HGS

0.50 0.46
<0.001 <0.001
0.49 0.50
<0.001 <0.001
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Table 2: Correlation of HGS and BMI

Dominant Hand

BMI

Mean(kg) R
Underweight 38.06+22.49 0.30
Normal weight 40.41+22.69 0.14
Overweight 46.28+20.85 -0.05
Obese 29.45+22.00 0.14

p-value

0.94
0.04
0.79
0.67

Non-dominant Hand

Mean(kg) R p
36.81+21.65 0.20 0.26
41.63+£21.86 0.20 <0.001
46.20+£22.19 -0.92 0.66
31.73£16.97 0.33 0.31

Table 3: Correlation between dominant and non-dominant on the basis of dominance

Handedness Dominant Hand (kg)
Right Handed 40.11+22.68
Left Handed 49.17+20.26

Table 4: HGS value of dominant and non-dominant hand

Male (kg)
Dominant Hand 53.62+22.36
Non-dominant Hand 53.90+21.29

DISCUSSION

The study has shown the value of HGS increase with
increase in height and weight. On the basis of BMI
category, the value of HGS was minimum among the
obese individuals. There is significant difference in the
HGS among male and female. But the difference between
dominant and non-dominant hands show insignificant
difference both in right and left-handed individuals.

The HGS value of the male population of the present
study is 53.62 + 22.36 kg and 53.90+21.29 kg in dominant
and non-dominant hands respectively which is slightly
more than a study among the Nepali population.’
Another study among the Nepali population reported
the value of HGS of female population similar to the
present study. But the value of male population was
less than the present study.” The studies among Indian
population reported the value of HGS less than the
present study among both male and female."*'> HGS
shows geographical variation and imposes the need of
region specific HGS.'® Besides the inclusion of different
age groups of the participants in various studies may
vary the result from the present study.

Studies conducted in different part of the world has
revealed that value of HGS of male significantly more
than that of female which is in congruence with the
present study.''8 The reason behind more grip strength
among male could be greater lean body mass as well as
more amount of fast twitch fiber compared to female.”
Hormonal difference in puberty leads to increased lean
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Non-dominant hand (kg) p-value
40.95+21.35 0.27
52.00+27.58 0.53
Female (kg) p-value
25.43+10.29 <0.001
27.06x11.04 <0.001

body mass for male and increased body fat for female
resulting in difference in strength.”

The present study reported no significant difference in
value of HGS among dominant and non-dominant hands
both in right handed as well as left handed individuals. In
contrast, a study among Turkish population reported the
dominant hands had significantly more value than non-
dominant in right handed individuals. But in left handed
individuals the difference was insignificant.?

Based on correlation analysis there was moderate
positive correlation between height and HGS both
in dominant and non-dominant hand in this study.
Moreover, the study among Mexican population
formulated strong correlation between height and
HGS (R=0.75, p<0.01).2" A study in Brazilian population
postulated a weak correlation between the aforesaid
parameters (r=0.28,p<0.01).22 The ethnicity and genetic
variations may instigate such disparity.

A study reported moderate and positive correlation
between the dominant body weight and HGS (r =0.316,
p<0.01) comparable to the present study.”? The value
presented by a study in Saudi Arabian population was
analogous.?

A study among Korean population reported that
HGS of underweight category of BMI was weaker and
overweight category was stronger comparable to the
present study.* A study has hypothesised decrease
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in strength due to lower muscle mass in underweight
individuals.”

Interestingly, the grip strength was least in the
obese individuals similar to this study among Indian
population.' The reason behind the decrease in HGS
with obesity may be owing to decreased muscle mass
due to fat accumulation and phenotypical transition
of fast twitch fibers to slow twitch fibers.*® Besides a
longitudinal study among American population has
stated that muscle strength is inversely proportional to
the excessive body fat and excessive abdominal fat.?

The Pearson’s correlation analysis of normal weighed
individuals indicated increase in HGS with increase in
BMI which is in congruence to this study.'* This may be
supported by a hypothesis that states increase in muscle
mass result in increase in strength.® However, a study
reported decrease in HGS with increase in BMI among
normal weighed individuals.®

REFERENCES

1. De S, Sengupta P, Maity P, Pal A, Dhara PC. Effect
of body posture on hand grip strength in adult
Bengalee population. J Exerc Sci Physiother.
2011;7(2):79. [Full Text | DOI]

2. Massy-Westropp NM, Gill TK, Taylor AW, Bohannon
RW, Hill CL. Hand grip strength: age and gender
stratified normative data in a population-based
study. BMC Res Notes. 2011;4(1):127. [Full Text |
DOI]

3. Gunther CM, Biirger A, Rickert M, Crispin A, Schulz
CU. Grip strength in healthy Caucasian Adults:
Reference values. J Hand Surg. 2008;33(4):558-65.
[Full Text | DOI]

4. Al-Asadi JN. Handgrip strength in medical students:
Correlation with body mass index and hand
dimensions. Asian J Med Sci. 2018;9(1):21-6. [Full
Text | DOI]

5. Ploegmakers JJW, Hepping AM, Geertzen JHB,
Bulstra SK, Stevens M. Grip strength is strongly
associated with height, weight and gender in
childhood: A cross sectional study of 2241 children
and adolescents providing reference values. J
Physiother. 2013;59(4): 255-61. [Full Text | DOI]

6. Mitsionis G, Pakos EE, Stafilas KS, Paschos N,
Papakostas T, Beris AE. Normative data on hand grip
strength in a Greek adult population. Intl Orthop.
2009;33(3):713-7. [Full Text | DOI]

Journal of Kathmandu Medical College

63

A study revealed a decrease in HGS with increase in BMI
in overweight individuals alike the present study.”® A
study in the Jammu Kashmir of India has shown the value
of HGS increase along with increase in BMlI among obese
individuals similar to this study.™

The present study has certain limitations. The study was
done in specific age group with limited sample size due
to time limit. As the value of HGS is affected by age groups
the future study with larger sample size and inclusion of
different age groups need to be done. Besides the study
should represent the sample from different part of Nepal.

CONCLUSION

The study reported the influence of gender and BMI
on the value of HGS. Thus, it emphasizes the need of
sex specific value of HGS. This study also highlights
the correlation of HGS with height and weight of the
individuals.

Conflict of interest: None
Source(s) of support: None

7. Flood A, Chung A, Parker H, Kearns V, O'Sullivan
TA. The use of hand grip strength as a predictor
of nutrition status in hospital patients. Clin Nutr.
2014;33(1):106-14. [Full Text | DOI]

8. Shiratori AP, lop R da R, Junior NGB, Domenech
SC, Gevaerd M da S. Evaluation protocols of hand
grip strength in individuals with rheumatoid
arthritis: a systematic review. Rev Bras de Reumatol.
2014;54(2):140-7. [Full Text | DOI]

9. Choudhary AK, Jiwane R, Alam T, Kishanrao SS.
Grip strength and impact on cognitive function in
healthy kitchen workers. Achievements in the Life
Sciences. 2016;10(2):168-74. [Full Text | DOI]

10. lbrahim K, May CR, Patel HP, Baxter M, Sayer AA,
Roberts HC. Implementation of grip strength
measurement in medicine for older people
wards as part of routine admission assessment:
identifying facilitators and barriers using a theory-
led intervention. BMC Geriatr. 2018;18(1):79. [Full
Text | DOI]

11. Center for Disease Control and Prevention. Healthy
weight, Nutrition and Physical Activity. Available
from: [Full Text]

12. Bimali |, Opsana R, Jeebika S. Normative reference
values on handgrip strength among healthy adults
of Dhulikhel, Nepal: A cross-sectional study. J Family
Med Prim Care. 2020;9(1):310. [Full Text | DOI]

Vol. 12 ¢ No. 1 e Issue 43 e Jan.-Mar. 2023


https://www.researchgate.net/publication/287812292_Effect_of_Body_Posture_on_Hand_Grip_Strength_in_Adult_Bengalee_Population/link/56ab239408ae8f3865670f7e/download
http://dx.doi.org/10.18376//2011/v7i2/67611
https://bmcresnotes.biomedcentral.com/articles/10.1186/1756-0500-4-127
https://doi.org/10.1186/1756-0500-4-127
https://www.researchgate.net/publication/5445653_Grip_Strength_in_Healthy_Caucasian_Adults_Reference_Values
https://doi.org/10.1016/j.jhsa.2008.01.008
https://www.nepjol.info/index.php/AJMS/article/view/18577
https://www.nepjol.info/index.php/AJMS/article/view/18577
https://doi.org/10.3126/ajms.v9i1.18577
https://www.sciencedirect.com/science/article/pii/S1836955313702029?via%3Dihub
https://doi.org/10.1016/S1836-9553(13)70202-9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2903114/
http://link.springer.com/10.1007/s00264-008-0551-x
https://studylib.net/doc/18383221/the-use-of-hand-grip-strength-as-a-predictor-of-nutrition
https://doi.org/10.1016/j.clnu.2013.03.003
https://www.sciencedirect.com/science/article/pii/S2255502114000352?via%3Dihub
https://doi.org/10.1016/j.rbre.2014.03.009
https://www.sciencedirect.com/science/article/pii/S207815201630044X?via%3Dihub
https://doi.org/10.1016/j.als.2016.11.008
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-018-0768-5
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-018-0768-5
https://doi.org/10.1186/s12877-018-0768-5
file:///C:\Users\JKMC%20SG\Downloads\bmi.webarchive
https://journals.lww.com/jfmpc/Fulltext/2020/09010/Normative_reference_values_on_handgrip_strength.56.aspx
https://doi.org/10.4103/jfmpc.jfmpc_785_19

Shrestha P et al.

20.

21.

Shrestha L, Gurung S, Bhat N, Mahotra NB, Bajimaya
MM, Kandel S, et al. Correlation of body mass index
with handgrip strength and endurance of dominant
hand in medical students. J Inst Med. 2020;42(3):57-
61. [[Full Text | DOI]

Prakash V, Jain N, Singh K, Dar MA. Correlation
between BMl and hand grip strength among healthy
young adults of Uttarakhand. Int J Community Med
Public Health. 2022;9(9):3481-6. [[Full Text | DOI]
Mullerpatan RP, Karnik G, John R. Grip and pinch
strength: Normative data for healthy Indian adults.
Hand Ther. 2013;18(1):11-6. [[Full Text | DOI]
Steiber N. Strong or weak handgrip? Normative
reference values for the German population across
the life course stratified by sex, age, and body
height. 2016 ;11(10):0163917. [[Full Text | DOI]

Ben Mansour G, Kacem A, Ishak M, Grélot L, Ftaiti
F. The effect of body composition on strength and
power in male and female students. BMC Sports Sci
Med Rehabil. 2021;13(1):1-11. [[Full Text | DOI]
Dhanjaya JR, Veena HC, Mamatha BS, Sudarshan
CR. Comparative study of body mass index, hand
grip strength, and handgrip endurance in healthy
individuals. Natl J Physiol Pharm Pharmacol. 2017;
7(6): 594-8. [[Full Text | DOI]

Miller AEJ, MacDougall JD, Tarnopolsky MA, Sale
DG. Gender differences in strength and muscle fiber
characteristics. Europ J Appl Physiol. 1993;66(3):254—
62. [Full Text | DOI]

Ozcan A, Tulum Z, Pinar L, Baskurt F. Comparison
of pressure pain threshold, grip strength, dexterity
and touch pressure of dominant and Non-odminant
hands within and between right- and left-handed
subjects. J Korean Med Sci. 2004;19(6):874-8.
[PubMed | Full Text | DOI].

Rodriguez-Garcia WD, Garcia-Castaneda L, Orea-
Tejeda A, Mendoza-Nunez V, Gonzalez-Islas DG,

Vol. 12 ¢ No. 1 e Issue 43 o Jan.-Mar. 2023

22.

23.

24.

25.

26.

27.

Santillan-Diaz C, et al. Handgrip strength: Reference
values and its relationship with bioimpedance
and anthropometric variables. Clin Nutr ESPEN.
2017;19:54-8. [Full Text | DOI]

Fernandes AA, Natali AJ, Vieira BC, Neves do Valle
MAA, Moreira DG, Massy Westropp N, Marins B.
The relationship between hand grip strength and
anthropometric parameters in men. Archivos de
Medicina del Deporte. 2014: 31(3), 160- 4. [Full Text
| DOI]

Alahmari KA, Paul Silvian S, Reddy RS, Kakaraparthi
VN, Ahmad I, Alam MM. Determining the strength
of hand grip for healthy adults in relation with
hand length, forearm circumference, BMI and hand
dominance. Int J Physiother. 2016;3(5);562-8. [Full
Text | DOI]

Bae EJ, Park NJ, Sohn HS, Kim YH. Handgrip Strength
and All-Cause Mortality in Middle-Aged and
Older Koreans. Int. J. Environ. Res. Public Health.
2019;16(5):740. [PubMed | Full Text | DOI]

Newman AB, Haggerty CL, Goodpaster B, Harris T,
Kritchevsky S, Nevitt M, et al. Strength and muscle
quality in a well-functioning cohort of older adults:
The health, aging and body composition study. J
Am Geriat Soc. 2003;51(3):323-30. [PubMed | DOI]
Mastrocola R, Collino M, Nigro D, Chiazza F,
D’Antona G, Aragno M, et al. Accumulation of
advanced glycation end-products and activation of
the SCAP/SREBP lipogenetic pathway occur in diet-
induced obese mouse skeletal muscle. PLoS ONE .
2015;10(3):e0119587. [Full Text | DOI]

Jackson AW, Lee DC, Sui X, Morrow JR, Church TS,
Maslow AL, et al. Muscular strength is inversely
related to prevalence and incidence of obesity in
adult men. Obes. 2010;18(10):1988-95. [Full Text |
DOI]

Journal of Kathmandu Medical College


https://www.nepjol.info/index.php/JIOM/article/view/37583
https://doi.org/10.3126/jiom.v42i3.37583
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwik8K7exPP7AhWtSGwGHeGWD-8QFnoECBgQAQ&url=https%3A%2F%2Fwww.ijcmph.com%2Findex.php%2Fijcmph%2Farticle%2Fdownload%2F10024%2F6156&usg=AOvVaw3ODQYHBZPE8pxAehKEeVyB
https://doi.org/10.18203/2394-6040.ijcmph20222211
https://sci-hub.hkvisa.net/10.1177/1758998313479874
https://doi.org/10.1177/1758998313479874
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0163917
https://doi.org/10.1371/journal.pone.0163917
https://bmcsportsscimedrehabil.biomedcentral.com/articles/10.1186/s13102-021-00376-z
https://doi.org/10.1186/s13102-021-00376-z
https://www.bibliomed.org/mnsfulltext/28/28-1477028805.pdf?1670829902
https://dx.doi.org/10.5455/njppp.2017.7.1030007022017
https://macsphere.mcmaster.ca/bitstream/11375/22586/1/miller_andrea_1990Dec_masters.pdf.pdf
https://doi.org/10.1007/BF00235103
https://pubmed.ncbi.nlm.nih.gov/15608401
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2816288/
https://doi.org/10.3346%2Fjkms.2004.19.6.874
https://sci-hub.hkvisa.net/10.1016/j.clnesp.2017.01.010
https://doi.org/10.1016/j.clnesp.2017.01.010
https://www.semanticscholar.org/paper/The-relationship-between-hand-grip-strength-and-in-Fernandes-Natali/32dc53916163934d6b459d39e7e583a1b3242c68
https://oa.upm.es/49370/
https://www.ijphy.org/index.php/journal/article/view/311
https://www.ijphy.org/index.php/journal/article/view/311
https://doi.org/10.15621/ijphy/2016/v3i5/117440
https://pubmed.ncbi.nlm.nih.gov/30823660
https://www.mdpi.com/1660-4601/16/5/740
https://doi.org/10.3390/ijerph16050740
https://pubmed.ncbi.nlm.nih.gov/8477683/
https://doi.org/10.1046/j.1532-5415.2003.51105.x
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0119587
https://doi.org/10.1371/journal.pone.0119587
https://onlinelibrary.wiley.com/doi/full/10.1038/oby.2009.422
http://doi.wiley.com/10.1038/oby.2009.422
http://doi.wiley.com/10.1038/oby.2009.422

