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ABSTRACT 
 
According to scientific literature, evidence of relationship exists between dexterity and age. With 
increasing age, the performances get slower, less smooth, less coordinated and less controlled. Lesser 
the reaction time, better is the achievement seen sports, music, driving, academics and also in day-to-
day activities. We can always predict reacting abilities of an individual based on his reaction time. In 
case of surgeons, this helps us to identify the surgeons with prolonged reaction time and identify the 
cause. Some studies suggest that there is direct relationship that exists between muscle strength and 
increased age. 
Aim: This study aimed in assessing the association of age with hand grip strength, pinch strength and 
reaction time in Gynaecologists and Obstetricians. 
Methods: This study involved 30 Gynaecologists and Obstetricians. Hand grip strength, Pinch Grip 
Strength and Reaction time were assessed on both dominant and non- dominant hand. 
Results: The result showed positive correlation of age with hand grip strength and pinch strength and 
negative correlation of age with reaction in Gynaecologists and Obstetricians. 
Conclusion: There is low association of age with hand grip strength and pinch strength, there is 
reduction in reaction time as age increases in Gynaecologists and Obstetricians. 
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INTRODUCTION 

Surgeons have long duration of work 
and have physically demanding job. They 
are also exposed to cumulative awkward 
positions, repetitive motions and forceful 
exertion while performing surgery. These 
lead to muscular strain and development of 
musculoskeletal disorders. Moreover, the 
operating room is a complex environment 
where the patient’s priority is first. 
Performing surgery involves well-known 
risk for developing multisite pain. The 
article states that there is prevalence of 93% 
of musculoskeletal pain in surgeons1. 

Gynaecologist have multisite 
musculoskeletal disorder such as lower 
back, neck, shoulder, upper back and 
wrist/hand. Performing surgery worsens the 
pain ranging from 76.3% to 83.7%.2  The 
article states that the prevalence of 
wrist/hand pain in gynaecologic surgeons in 
60.9%2 The hand is the complex organ with 
several functions. As a grip organ it is both 
able to exert strength and hold delicate 
objects; as a tactile organ, it links the body 
to the environment. Hand grip include 
power grip and pinch grip. Power grip 
requires firm control and gives greater 
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flexor asymmetry to hand. During power 
grip the ulnar side of the hand work with the 
radial side to give the stronger stability. The 
ulnar digits work together to provide and 
static support. This grip is used whenever 
strength or the force is the primary 
consideration.  Pinch grip or Precision is an 
activity limited to metacarpophalangeal 
joints and involves primarily the radial side 
of the hand. Precision grips, the thumb and 
the fingers are used and the palm may or 
may not be involved, there is pulp to pulp 
contact between the thumb and fingers and 
the thumb opposes the fingers. The intrinsic 
muscles are more important in precision 
than power grip, because they provide 
stability and control of direction and   acts 
as buttress providing power to grip. Hand 
grip strength is one of the basic and 
important components in study of handling 
strength and the movement abilities of hand. 
It is also essential component for 
performing the activity of daily living, being 
used in 45% of the daily activity.  

Grip strength is also important in 
gynaecologist as it is used to conduct 
various surgical tasks. These tasks include 
puncture, dissecting, probing, ligation, 
stapling, grasping, tying knot, suturing. 
There can be decrease in the hand grip 
strength and pinch grip with repetitive 
movements, or by overuse of hand muscles 
or injury, muscle exhaustion, pressure and 
neural injury and rapid fatigue caused 
during instrument handling. The instrument 
handles can affect hand strength, thus 
speeding   up the fatigue of the hand 
muscles. 3   The portable Jamar 
dynamometer is used to test power grip 
strength and Pinch meter/ gauge is used to 
test pinch strength. Portable dynamometer 
measures strength that is valid, reliable and 
accurate. Reaction time is the delay between 
presence of stimulus and beginning of 
response. It is a measure of how quickly one 
can respond to particular stimulus. Lesser 
the reaction time, quicker is the 
achievement seen in day to day activities.4 

In case of surgeons, this helps us to identify 

the surgeons with prolonged reaction time 
and identify the cause.  
 
MATERIAL AND METHOD 

The observational study was carried 
out at Dr. D.Y. Patil hospital, Pune, Dr. 
D.Y. Patil Ayurveda Hospital and Research 
Centre. Total of 30 Gynaecologists and 
Obstetricians were assessed with minimum 
2 years of clinical experience and in an age 
group of 30-44 years. Practitioners with 
recent injuries in upper extremity were 
excluded from the study. The assessment of 
Hand grip strength was done by using Hand 
Held Dynamometer, with the subjects seated 
in upright position with feet fully resting on 
the floor, hip and knee positioned at 90-
degree, elbow was positioned on the armrest 
at approximately 90- degree and shoulder of 
the gripping arm was maintained in 
adduction. The Dynamometer was held with 
the index finger at the top of the grip, while 
keeping rest all the fingers in the grip band. 
The Dynamometer handle position was used 
and subjects were instructed to produce 
smooth gripping force without jerking 
movements. Mean of 3 repetitions were 
considered. Assessment of the pinch 
strength was done that included lateral pinch 
and pulp to pulp. This was done by using 
pinch meter, the subject seated in upright 
position with feet fully resting on the floor. 
The elbow flexed to 90 degrees with the arm 
adducted at side and forearm neutral 
position. For lateral pinch, the pinch meter 
was placed between the radial side of index 
finger and thumb. Subject was instructed to 
pinch as hard as possible. To measure Pulp 
to pulp strength, the pinch meter was placed 
between pulp of the thumb and pulp of the 
index finger; 3 repetitions were taken and 
mean of three was considered. For the 
assessment of Reaction Time, ruler drop test 
was used,50 cm scale used for the same. 
The subject was seated with back supported 
and hand tested was placed on the table with 
free movement of wrist joint. The ruler was 
held by the therapist so that the zero mark 
was at the level of subject’s index finger 
before the prior warning the ruler was 
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dropped and subject was instructed to hold 
it. The score of reaction time in cm was 
converted into seconds using the formula5 
d=vt+1/2at2.  
 
Statistical Analysis 

Statistical analysis of collected data 
was carried out for 30 samples. The data 
entered in excel sheet was summarized 
using descriptive statistics for mean and 
standard deviation. Pearson’s correlation 
method was used to evaluate the correlation. 
 
RESULT   

The total 30 subjects were assessed 
in this study. The average of right and left 
side for hand grip strength, lateral pinch, 
pulp to pulp strength and reaction time 
reading were taken. 

There was positive but low 
correlation of age with grip strength and 
hand pinch strength, as stated in graphs 
from 1.1 to 1.6. It means that with increase 
in age of Gynaecologists, grip strength and 
pinch strength was maintained. 

There was negative correlation of 
age with reaction time in Gynaecologists 
and Obstetricians, as stated from graph 1.7, 
1.8, which means that, with aging of 
Gynaecologists, reaction time was 
decreased.  
   

Association of age with right hand grip strength 
N  DF  r  p  
30  28  0.286  0.1256  
      

 
GRAPH 1.1 

   
Association of age with left hand grip strength 

n  DF  r  p  
30  28  0.231  0.218  
  

 
GRAPH 1.2 

 
Association of age with right hand key pinch strength 

n  DF  r  p  
30  28  0.284  0.1275  
 

 
GRAPH 1.3 

 
Association of age with left hand key pinch strength 

n  DF  r  p  
30  28  0.284  0.159  
 

 
GRAPH 1.4 

 
Association of age with right hand tip pinch strength 

n  DF  R  p  
30  28  0.202  0.2831  
  

 
GRAPH 1.5 

 
Association of age with left hand tip pinch strength 

N  DF  R  P  
30  28  0.223  0.2353  
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GRAPH 1.6 

 
Association of age with right hand reaction time 

n  DF  r  p  
30  28  -0.3212  0.08346  
  

 
GRAPH 1.7 

 
Association of age with left hand reaction time 

n  DF  R  p  
30  28  0.0433  0.82  
 

 
GRAPH 1.8 

 
DISCUSSION 

The aim of the study was analysis of 
association of age with hand grip strength, 
pinch strength and reaction time of 
Gynaecologists and Obstetricians. The study 
had 30 samples, which included 4 male and 
26 female surgeons.  

Maintaining musculoskeletal 
function for the maximal period of time and 
prevention of musculoskeletal disorders are 
the most important aspect of healthy ageing 
surgeons. According to graph 1.1 and 1.2 
which concluded that as the age of the 

gynaecologist increased, the grip strength 
was maintained. But, since r < 0.3, there is 
low correlation between age and grip 
strength. Performing surgery is both 
physically and mentally demanding job 
which leads to multisite pain. The potential 
explanation for this anomaly may be 
because of prolonged repetitive contraction 
of intrinsic muscles, during performing 
surgeries, must have led to increase on the 
muscle’s strength. According to this study, 
there is positive correlation with age and 
grip strength in Gynaecologists and 
Obstetricians. 

Martin JA et al in 2015 conducted a 
study on age and grip strength predict hand 
dexterity in adults and explained that with 
increase in age, there is reduction in muscle 
mass that cause changes in the properties of 
muscle recruitment and muscle activation. 
This in turn has an impact on hand dexterity 
and hand grip strength.6 After 40 years of 
age, certain age-related changes are seen in 
muscle properties viz. slowed neural 
contraction, slowed rate of muscle 
contraction and increased muscle antagonist 
co-activation.7,8 

It is necessary for Surgeons to have 
precise key pinch strength and tip pinch 
strength for performing various surgical task 
such as puncture, dissecting, probing, 
ligation, stapling, tying knot, suturing. 
According to graphs 1.3 to 1.6, which 
concluded that with increasing age, tip 
pinch strength and key pinch strength was 
maintained. The explanation for this is the 
surgeons have to use dexterity while 
performing above mentioned surgical task. 
There is continuous and repetitive 
movement where in surgeons master in their 
task which maintains the pinch grip strength 
as the age increases in surgeons. The r < 0.3, 
so there is positive but low correlation with 
age and pinch grip strength. On the 
contrary, Marmon et al, conducted a study 
on Associations among steadiness, strength 
and hand function across the adult life span 
in 2011.They observed that increase in age 
was associated with reduction in 
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performance and progressive declines in 
strength i.e. grip, and pinch grip strength9.  

Reaction time is the amount of time 
it takes to respond to a stimulus. It is the 
ability to respond as quick as possible to a 
stimulus. This is one of the important 
components for the Gynaecologists and 
Obstetricians while performing various 
surgical tasks.10 The graph 1.7 and 1.8, on 
association of age with reaction time 
concluded that there is negative correlation 
with age and reaction time in 
Gynaecologist. 
  The study stated that as there is 
continuous and repetitive stimulus while 
performing surgeries, their alertness to 
surrounding stimulus has been increased 
with increase in age, meaning as the age 
increased, the time taken by the surgeons to 
react to a stimulus has been reduced. The 
reflexes do play a role in reaction time. The 
explanation for decreased in reaction time in 
Gynaecologist is as increased age there has 
been increase in years of experience, which 
led to same repetitive movement to the 
surrounding stimulus. So, with increased in 
practice of Surgeons the movements mimic 
the reflex, leading decrease in reaction time. 
  
CONCLUSION 

The study concluded that there was 
low association between age, Grip and 
Pinch grip strength. There was reduction in 
reaction time as age increases in 
Gynaecologists and Obstetricians.  
 
Limitations 
• Small sample size. 
• Hours of daily clinical practice was not 

taken into consideration. 
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