
INTRODUCTION

rip strength is the capacity of a Gmuscle to develop maximum 
contractile force in opposition to a 
resistance in an isolated contraction. 
Muscular endurance is the ability of a 

muscle group to utilize sub maximal 
1force for expanded interval.  Grip 

strength is a quantity of the hand 
supremacy which is liable for hanging 
the weights, from sit to stand position, 
up from a chair, grasping to hold the 
glass or cup, bus and train travelling or 

taking a bath. The grip of hand can be 
determined as per hand and forearm 
muscles, subsequently grip strength 
forms a closed scheme of forces. 
Sufficient shoulder joint range of motion 
(ROM) is desired taking arm overhead 
to take objects down from the high 
cupboards or hang out laundry and also 
for taking hand at backside of  neck 
helping in changing  clothes and for 
brushing hair .The grip strength is also 
required for toothbrush. Reduced joint 
range is prominent in old age and 
creates troubles with the essential daily 

2activities of life.  Astounding is 
acknowledged about strength of 
skeletal muscle in cardiac patients 
suffering from myocardial infarction and 
angina and found a significant reduced in 
grip strength in cardiac disorders 
patients as compared to healthy 

3individuals.  However, nearby any such 
disease causes definite modification in 
muscular composition. The chief 
component that may contribute to 
muscle strength is patient's physical 
activity, it's eminent that increased 
physical activities may lead to structural 

4changes  o f  ske le ta l  musc les .  
Dynamometer is used to check out the 
grip strength of hand, it can document 
forces created by all type of muscle 
contractions (as concentric, eccentric, 
isokinetic and isometric). It gives 
valuable data and is extremely 
susceptible and reproducible. Though, 
it is classically restricted to research 

5situations and large institutes.  It is 
cumbrous, laborious, lavish, and isn't 
portable. It can measure only some of 
the muscle groups. A small number of 
devices have ascertained to be applied 

 in clinical practiceand are comparatively 
6economical and easy to use.  It still has 

some disadvantages, however, chiefly 
lack of large sample normative 
isometric data with age and gender 
subsets and available normative data for 
only limited numbers of upper 
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ABSTRACT

OBJECTIVE: To determine the quantitative comparison of handgrip strength 
between cardiac patients and age matched healthy controls using a handheld 
dynamometer. 

METHODS: This quantitative comparison cross-sectional study was 
thconducted at University of Lahore Teaching Hospital, Lahore from 17 , 

thOctober 2017 to 5  February 2018. Twenty cardiac and twenty age matched 
healthy participants were selected using consecutive (non-probability) sampling 
technique. After approval from ethical committee, data was collected using 
questionnaire. Measurements were taken of grip strength of both hands by 
using Jammer Dynamometer. This method was repeated three times in order to 
obtain mean value of both hands. 

RESULTS: In this study 40 subjects were studied with mean age of the 
participants as 62.08±7.63years. Among them 23(57.5%) were male and 
17(42.5%) were female. Mean age of males were 65±7.37years whereas mean 
age of females were 64.11±7.75years. Out of twenty cardiac patients, 12(60%) 
male and 5 (25%) female were suffering from myocardial infarction, 3(15%) 
female had angina. Twenty participants of age-matched healthy individual group 
included 11 (55%) males and 9 (45%) females. In quantitative comparison of 
the dominant handgrip strength of cardiac patients (54.28 ± 27.75) and age 
matched healthy control (74.78±30.33) there was noteworthy difference in 
mean values of both groups with significant p-value of 0.032 whereas in the 
strength of non-dominant hand grip in cardiac patients (54.11±26.46) and age 
matched healthy control (71.03±29.25), no significant difference was 
recorded.

CONCLUSION: Grip strength of dominant hand is less in cardiac patients as 
compared to healthy normal individual with significant relationship whereas 
there is no significant difference among non-dominant hand strength in both 
groups.

KEY WORDS: Grip strength (Non-MeSH); Dominant & Non-dominant (Non-
MeSH); Cardiac patient (Non-MeSH); Myocardial Infarction (MeSH); Muscle 
Strength Dynamometer (MeSH); Muscle Strength (MeSH). 
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extremity muscle groups. This study 
was intended to provide a preliminary 
data base of dominant and non-
dominant grip strength in cardiac 
patients and age matched healthy 

7controls   between age of 50-75 years.  
Cachexia is a tissue wasting syndrome 
which is related to the chronic disorder 
of heart or chronic heart failure 
convoyed with significant disorder and 
demise rate. But there is not any broadly 
acknowledged definition of cardiac 
cachexia .  Previous ly  maximum 
clinicians used low body weight to 
describe cachexia, but naturally less 
body weight should not spontaneously 
be appropriate for a patient to be called 

8as cachectic.  Physical and biological 
changes in the structure and function of 
muscle action occurs as a result of aging. 
Physically the mass of the muscle 
decreases with increasing age. 
Sarcopenia is the steady loss of skeletal 
muscle mass, strength of the muscle and 
quality of the muscle that take place 

9with age.  Several disparate mechanisms 
have been anticipated for pathogenesis 
of skeletal muscle deteriorating among 
cardiac disorder patients. It has been 
proposed that undernourishment, poor 
absorption, improper metabolism, 
inequity of catabolic and anabolic 
process and deprivation of nutrients 

10plays important role in muscle wasting.  
It is evident that reduction of strength of 
hand grip in old age people is related 
with opposing effects comprising ill 
health with increased degree of fracture 
and disability, long term stay in the  

11-13hospital and mortality.  Ageing is 
related by an accrual of medicine 
prescription and mostly chronic heart 
disorder patients take more than four or 
five medicine on daily basis which is 
related to  polypharmacy. New choice 
of drugs, medications, subordinate 
access for treatment and unsuitable 
prescriptions also contribute to 

14decrease grip strength of hand.  Circuit 
weight training is commonly used by 
healthy individuals for improving grip 

15strength and muscular endurance.  

Myocardial infarction and angina 
concomitant with coronary artery 
disease and cardiac disorder  can lead to 
exertional dyspnea and hyperventilation 
which may boundary exerc ise 

16,17 capability. Patients with  myocardial 
infarction, angina and chronic coronary 
a r t e r y  d i s e a s e  w i t h o u t  a n y  
musculoskeletal disorder either exhibit 
same grip strength as healthy individual 
of the same age group or there is some 
difference. Sufficient literature is not 
available to provide evidence through a 
valid device like Hand Grip Strength 
Dynamometer; this study may be a 
valuable addition in the current 
literature.

This quantitative comparison cross-
sectional study was conducted at 
University of Lahore Teaching Hospital, 

th thLahore from 17 , October 2017 to 5  
February 2018. Sample size was 40 and 
sampling technique was consecutive 
(non-probability) sampling. Approval 
was obtained from hospital ethical 
committee. T-test were directed  from 
the specified groups to get results. Forty 
individuals with myocardial infarction 
and angina pectoris patients were 
included with matched age of healthy 
control. Exclusion criteria was set as 
fracture, tumor, rheumatoid arthritis 
and post op patients . Jammer handheld 
dynamometer was used to measure the 
grip strength. We took measurements 
in the lbs (unit of strength) and took 3 
readings of both dominant and non-
dominant. According to proposal by 
American Society of Hand Therapists a 
standard position of arm for testing 
hand grip strength was adopted. They 
suggested that the patient should be 
seated with shoulder adducted and 
neutrally rotated, elbow 90” flexed, 

18 forearm and wrist in neutral position.
All assessments received ethical 
approval with informed consent taken 
from all participants. Data was analyzed 
by SPSS version 21.0.

METHODS

RESULTS

In this study 40 subjects were studied 
with mean age of the participants were 
62.08±7.63 years. Among them 
23(57.5%) were males and 17(42.5%) 
were females. Mean age of males was 
65±7.37years whereas mean age of 
females was 64.11±7.75years.

Among male 12(52.2%) and among 
female 5 (29.4%) were suffering from 
myocardial infarction and 3(17.6%) had 
angina as shows in Figure I. 

Among subjects, 20(50.0%) were with 
cardiac disease and others were normal. 
Among cardiac patients 17(85%) were 
with myocardial infarction and 3 were 
with angina. Out of cardiac patients 5 
(25%) were suffering from cardiac 
diseases from 0-2yeras, 7(35%) were 
suffering from 2-4 years and 8(40%) 
have cardiac issues from 4-6 years.

On average dominant hand grip of 
cardiac patients was 54.28±27.75lbs in 
cardiac patients and in normal patients it 
was 74.78±30.33. Dominant hand grip 
strength of subjects with cardiac 
disorder was statistically significantly 
different from normal subjects (p-value 
0.032). Average strength of non-
dominant hand in cardiac patients was 
54.11±26.46 whereas in normal it was 
71.03±29.25 lbs. Non dominant hand 
grip strength of normal subjects was 
more than normal but the difference 
was not statistically significant (p-value 
0.063).Quantitative comparison in 
between cardiac patients and age 
matched healthy control as shows in 
Table I.

The normal individuals have good hand 
grip strength; results showed that the 
muscular strength is reduced in cardiac 
disorders. Dominant hand grip strength 
in cardiac patient is less as compared to 
normal healthy individual and significant. 
Non-dominant hand grip strength is also 
lower as compared to normal age 
related persons but not significant.

QUANTITATIVE COMPARISON OF HANDGRIP STRENGTH BETWEEN CARDIAC PATIENTS AND AGE MATCHED HEALTHY CONTROLS USING A HANDHELD DYNAMOMETER

TABLE I: QUANTITATIVE COMPARISON IN BETWEEN CARDIAC PATIENTS AND AGE MATCHED HEALTHY CONTROL

Grip strength status Group Mean Standard Error p-value 

Dominant Grip strength  
(lbs) 

Cardiac patients 54.28 6.21 
0.032* 

Normal 74.78 6.78 

Non dominant Grip strength Cardiac Patients 54.11 5.92 
0.063 (lbs) Normal 71.03 6.54 
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DISCUSSION

This study shows significant difference in 
cardiac disorder and age matched healthy 
control group in dominant hand grip 
strength which was considerably less in 
patients with cardiac disorders when 
compared to healthy individual although 
not significant in the non-dominant hand 
grip strength. There is limited literature 
with similar comparison. The present 
study was performed to evaluate the grip 
strength of hand by using Jammer 
Dynamometer. This methodology is 
considered the most of the accurate 
measurements of hand grip strength in 
cardiac patients and healthy individuals. 

19Gayda, et al.  examined the muscle 
strength by isometric technique between 
those patients who were effected from 
coronary artery disease and healthy 
individuals. They extracted approximately 
similar results of muscle strength. The 
authors determined that there is no 
dissimilarity in muscle strength or fatigue of 
cardiac patients and healthy individuals 
(229±21N/m vs 228±52N/m), but 
isometric endurance was reduced 
(64±17s vs 90±7s, P<.01). Invasive 
procedure patients were included, while 
as in the current study non-invasive 
patients were taken and results showed 
the hand grip strength of cardiac patient is 

20less. Baum K, et al.  showed that lower 
limb leg muscle force was ominously less in 
cardiac patients as compared to fit 
individuals while no change could be 
identified in upper limb muscles. Physically 
inactive patients showed lowest torques 
(male: 148 ± 18 Nm; female: 82 ± 25 
Nm) while highest values were measured 
in control subjects (male: 167 ± 16 Nm; 
female: 93 ± 17 Nm). This author states 

those people who have history of athlete 
their significant difference found in arm 
muscle shows less strength, but in the 
current study the dynamometer find the 
new consequences of grip strength of 
cardiac patients as less grip strength in 
dominant hand while very less difference in 
non-dominant hand. The reduction in 
strength of skeletal muscles can be with 
age or in line with other cross-sectional 
verdicts. These reductions in hand grip 
strength initiate mostly from two main 
factors which are biotic aging itself and 
reduced physical activities of daily life with 
the increasing age. Consistent 
provocations are necessary to maintain 

21muscle strength with bed rest teachings , 
immobilization of the patient and being 

22completely on the bed.

Sample size was small and study was 
conducted in a single hospital setting, so 
findings cannot be generalized, less 
literature is available as less work has 
been done on Hand Grip strength in 
cardiac patients through Dynamometer. 
As significant difference is shown in 
dominant hand grip strength between 
healthy and cardiac patients of same age 
therefore there is immense need to do 
further work and find out more reasons 
with mechanism behind it is essential.

The tenacity of the study was to 
determine the grip strength of hand in 
cardiac patients and age matched 
healthy controls, the results showed 
that the grip strength was less in cardiac 
patients as compared to healthy 

LIMITATIONS & 
RECOMMENDATIONS

CONCLUSION

individual in dominant hand which is 
significant, despite the fact as non-
dominant hand grip strength is not 
significant.
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