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ABSTRACT

Background: Physiology of the mother, changes constantly during pregnancy including reduced HGS that is require for
carrying the child after delivery. Activities of daily living require manual gripping tasks that require dynamic and static
contractions. Predictor of upper extremity function is Hand Grip Strength and handgrip endurance. Screening of hand grip
strength during antenatal care is still uncommon.

Objectives: To compare static and dynamic hand grip endurance in pregnant females and to find its correlation with deep
breathing.

Material and Methods: The study recruited 40 participants of primi-gravida of 1% and 2™ trimester, between ages 20 and 35
years from SHALAMAR GYNAE OPD. The participants assigned to the groups (Group 1: with DB, Group 2: without DB) based
on their trimester and gravidity. Static and dynamic endurance assessed using hand held dynamometer.

Results: Mean Age * Standard deviation for deep and non-deep breathing groups was 22.85 + 2.30 and 24.05 + 0.514. Age
had negative little or low correlation with all variables of deep and non-deep breathing groups. Peak hand grip strength was
moderately correlated with hand grip endurance with deep and non-deep breathing group (r = -0.628, r = -0.566 respectively).
Static hand grip endurance was weakly correlated with peak hand grip strength in deep breathing group (r = -0.239) whereas
static hand grip endurance had little, if any correlation with peak hand grip strength in deep breathing group (r = -0.165).

Clinical implication: Management of hand grip strength and endurance improves general well being of pregnancy. By
employing deep breathing exercises hand grip strength can be improved.

Conclusion: Peak hand grip strength and endurance improved markedly in 2™ trimester with deep breathing. Deep breathing
can improve peak hand grip endurance and peak hand grip strength in pregnancy with increasing trimester. Whereas static and

dynamic hand grip endurance has insignificant effect in different trimester.
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INTRODUCTION

Mothers’ physiology, constantly changes during pregnancy. All
changes, that are interlinked, affect all systems of mothers’ body
and are affected by hormonal influences ! during pregnancy a
mother’s body goes through many changes that also impact their
musculoskeletal system. All these changes may result in strains of
muscles and ligaments that will increases the risk of injury. The
impact of musculoskeletal issues on the mother and fetus must be
considered while treating them in pregnancy.? The bodies of first-
time mothers are altered in a variety of ways, and the women may
be unsure of what to anticipate %.A good hand grip strength is
necessary for carrying and breastfeeding the baby after birth.
Cardiovascular events and changes (such as change in systolic
blood pressure) may be related to hand grip strength in pregnant
females . A sensitive marker for distinguishing between variation
in physical condition of healthy women in an affluent society and
outcome of pregnancy ( sex and birth weight) is hand grip strength
5

Most interactive part of the upper extremity is hand. The
various functions of hand, like closing, opening and opposing
thumb are unique and creative capabilities, mainly contributing to
the dominance of human species ®. Measuring hand function is
one of the most fundamental for any assessment. It provides an
objective index of the functional capability of the upper extremity.
Loss of handgrip strength make daily activities like dressing,
washing, toileting, and eating difficult and can lead to a loss of
independence. Therefore, an assessment of handgrip strength can
be used for monitoring, prevention and rehabilitation of hand
injuries, and for prediction of disability, mortality, and morbid 7.

Hand grip strength is also an indicator of nutritional status
and bone mineral content.

An ability of body to perform contraction repeatedly over a
period of time is endurance or to maintain voluntary contraction

maximally for a prolonged period.®. Daily living requires repetitive
griping function of hand while hand grip strength is measured
isometrically. Daily activities that involves repetitive gripping force
of hand for sustained period, require dynamic handgrip strength
endurance ”.Grip strength is used for predicting Frame strength of
body 8.Endurance is the ability to perform prolonged muscular work
at predetermined intensity without signs of fatigue. This suggests
that endurance can be evaluated by time °.Multiple fitness tests are
commonly performed to determine either strength or endurance.
There are many tests to measure upper body muscular endurance
and lower body maximum muscular strength, but if a single test
that evaluates both may be beneficial'®. Progressive muscle
relaxation and deep breathing are the relaxation activities that can
be used to help pregnant women to sleep better. A combination of
deep breathing and muscular relaxation can improve quality of
sleep in third-trimester.?* Whole-body endurance usually refers to
cardiopulmonary endurance. This reflects the heart's ability to
continuously supply oxygen to the moving muscles. Muscle
endurance reflects the ability to maintain repeated contractions
and it is associated with muscular strength. Activities that improve
muscle endurance can also improve cardiovascular endurance.'?
This study is done to find the comparison of static and dynamic
hand grip endurance with correlation of deep breathing among
pregnant females as there is no previous knowledge specifically in
primigravida females in local populace.

MATERIALS & METHODS

An observational correlational study was conducted at the
department of gynae and obstetric at Shalamar hospital in
collaboration with Central Park Teaching Hospital from February
2022 to June 2022.

Population: Non-Random convenient sampling method was
employed and 40 volunteers; primi-gravida were recruited in this
study after obtaining written informed consent.
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Registration and Ethical Letter: This human based survey was
also registered on clinical trial registry with the registration number
of NCT05679791. Moreover, this work has been reported in line
with the STROCSS criteria (13). Ethical letter was obtained from
institutional review board of Shalamar Medical and Dental College
and Teaching Hospital.

Sample Size Calculation: Sample size was calculated by using
WHO, sample size calculated with the significance and power level
of 95 percent and r (correlation) was anticipated 0.60 using
OpenEpi, available at:
https://www.openepi.com/SampleSize/SSMean.htm.

Exclusion Criterion: Primigravida with history of gestational
diabetes  mellitus,  hypertension, pre-eclampsia, COPD,
cardiovascular diseases and musculoskeletal comorbidities was
excluded from the study. All the participants were subjected to the
detailed obstetrical scan first at first trimester and secondly on third
trimesters for the confirmation of their age and any patient with
polyhydramnios and oligohydramnios or with cord compression
were excluded from the study.

Sampling & Data Collection Procedure: One group with odd
serial number enrolled to perform procedure with deep breathing.
On the other hand, 2™ group with even serial number enrolled to
perform the procedure without deep breathing. The subjects were
made to sit comfortably with feet rest on the floor, hip and knee at
90 degrees, shoulder maintaining adduction, and elbows flexed on
armrest comfortably between 90 to 120 degrees. The wrist
positioned between 0 and 30 degrees of extension and slight in
ulnar deviation. Subjects instructed to exhale through mouth during
the grip exertion and inhale through nose during relaxation, the
grip held for 3 seconds then 15 seconds, a rest of 2 minutes were
given to all the participants between the grip repetitions, 3
repetitions noted and the maximum reading considered the peak
grip strength. Then static and dynamic hand grip endurance was
assessed in both groups; one group performed the mentioned
protocol with deep breathing and other performed without deep
breathing. Scores were recorded through Hand held dynamometer.
The duration of static holding of dynamo meter were noted by
stopwatch. Subjects were encouraged to maintain the contraction
for as long as possible. The procedure was terminated when the
subjects failed to maintain maximal voluntary contraction.

Data Analysis Plan: The data was entered and analyzed using
SPSS 25. Numerical data like age, height, weight will be presented
in the form of mean S.D whereas quantitative data like gravida and
parity status and endurance etc. will be presented in the form of
frequency (percentage)or endurance time in minutes and seconds
and HGS in kg. after fulfilling parametric assumptions. Hand grip
strength stratified according to group will be assessed using
independent sample t test. p value of 0.05 or less considered as
significant.

RESULTS

A total of 40 participants were segregated into two groups of 20
participants with the mean ages of 22.85 + 2.30 and 24.05 + 0.514
years. Descriptive statistics were applied for peak hand grip
strength, static hand grip strength and dynamic hand grip strength.
Independent t-test was used to compare the two groups as
explained in Table 4.1. Mean age, mean static hand grip
endurance and mean dynamic hand grip endurance was higher in
non-deep breathing group whereas peak hand grip strength was
higher in deep breathing groups.

On appliance of Independent Sample t test, Table 2 shows
that in deep breathing group, mean peak hand grip strength was
higher in 1% trimester whereas static grip strength and dynamic
grip endurance was higher during 2™ trimester. In non-deep
breathing group, we see that the results are contrariwise to deep
breathing group i.e., mean peak hand grip strength was higher in
2" trimester whereas static grip strength and dynamic grip
endurance was higher during 1% trimester. Table 2 shows
independent t test which was applied for peak hand grip strength,

static grip endurance and dynamic grip endurance based on their
trimesters.

Table 3 shows correlation between different variables. In
deep breathing group, age had little or no positive correlation with
peak grip strength (r = 0.220) whereas in non-deep breathing
group, age had little or no negative correlation with peak grip
strength (r = -0.178). Age, in deep breathing group, had moderate
negative correlation with static hand grip endurance (r = -0.526).
Other than that, age had negative little or low correlation with all
variables of deep and non-deep breathing groups. Peak hand grip
strength was moderately correlated with hand grip endurance with
deep and non-deep breathing group (r = -0.628, r = -0.566
respectively). Static hand grip endurance was weakly correlated
with peak hand grip strength in deep breathing group (r = -0.239)
whereas static hand grip endurance had little, if any correlation
with peak hand grip strength in deep breathing group (r = -0.165).

Table 1. Comparison of Descriptive Data of Study Groups

Groups Variables Mean Standa}rd Standard
Deviation Error
Age 22.85 2.300 .514
Peak Hand Grip 24.05 11.861 2.652
Deep Strength
Breathing Static Hand Grip 15.75 7511 1.679
Strength
Dynamic Hand Grip 43.80 18.205 4001
Strength
Age 24.05 2.819 .630
Peak Hand Grip 16.00 8.310 1.858
Strength
Non-Deep Static Hand Grip
Breathing Strength 17.60 10.308 2.305
Dynamic Hand Grip 44.60 22.484 5.028
Strength
Table 2: Comparison of Study Variables in 1% and 2™ Trimester based on Breathing.
Grou Variables Mean + Standard Deviation P
P 1st Trimester 2nd Trimester Value
Peak Grip 28.30 +13.857 19.80 + 8.053 048+
Strength
Deep Static Grip
Breathing Endurance 13.90 + 6.822 17.60 + 8.058 466
Dynamic Grip
Endurance 40.50 + 16.828 47.10 £ 19.980 452
Peak Grip 25.50 +7.322 16,50 +9.571 161
Strength
Non-Deep Static Grip
Breathing Endurance 19.70 £ 8.870 15.50 + 11.655 .181
Dynamic Grip 42.50 + 15.939 46.70 + 28.343 006
Endurance
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Figure 1. Scatter Diagram static and dynamic hand grip strength of deep
breathing group
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Figure 2. (Dynamic and Static hand grip scatter plot for non-deep breathing
group)
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Table 3. Correlation of different Study Variables within Both Groups.

Groups Variables Age Dominant hand Peak hand grip Static hand grip Dynamic Hand
strength endurance grip endurance
Age Pearson Correlation 1 -.078 .220 -.526 -.141
Sig. (2-tailed) 744 .351 .017* .554
N 20 20 20 20 20
Peak hand grip strength Pearson Correlation .220 .041 1 -.239 -.628
Sig. (2-tailed) .351 .863 310 .003*
N 20 20 20 20 20
Deep Static hand grip endurance Pgarson Qorrelation -.526 .051 -.239 1 .162
Breathing Sig. (2-tailed) .017 .830 .310 .495
N 20 20 20 20 20
Dynamic Hand grip endurance Pearson Correlation -.141 -.268 -.628 .162 1
Sig. (2-tailed) 554 254 .003* 495
N 20 20 20 20 20
Age Pearson Correlation 1 K -.178 -.264 -.047
Sig. (2-tailed) . .454 .261 .844
N 20 20 20 20 20
Peak hand grip strength Pearson Correlation -.178 . 1 -.165 -.566
Sig. (2-tailed) 454 . 488 .009
Non-Deep N 20 20 20 20 20
Breathing Static hand grip endurance Pearson Correlation -.264 N -.165 1 .125
Sig. (2-tailed) .261 . .488 .599
N 20 20 20 20 20
Dynamic Hand grip endurance Pearson Correlation -.047 . -.566 125 1
Sig. (2-tailed) 844 . .009 599
N 20 20 20 20 20
DISCUSSION Slow deep breathing has powerful impacts in pregnancy as a

Grip strength and endurance is one of the most significant fitness
factors to consider when evaluating hand functions, and also an
important part of hand rehabilitation. It's a true biomarker for
physiological health and integrity since then, anatomical structures
of the forearm and hand have been studied. In grasping tasks, the
hand generates muscle force is necessary for the ongoing
performance of ADLS and reduced handgrip strength identified as
one of the limiting factors for carrying loads and lifting . Similarly,
this study measures static and dynamic hand grip endurance that
are necessary in daily activities of gripping tasks and can be used
as a marker for evaluating body endurance and can also an
important part of hand rehabilitation during an antenatal care.

During pregnancy relaxin hormone releases that increases
the laxity of the ligaments and results in decreased strength and it
remains up to 6 months after delivery. All changes either
physiological or physical leads to decreased hand grip strength
during pregnancy as compare to non-pregnant females. This
current study showed that peak hand grip strength and endurance
increases in 2™ trimester with deep breathing and there is
moderate correlation between peak hand grip strength and deep
breathing. However, there is more dynamic hand grip endurance
than static hand grip endurance in 1% and 2™ trimester in females
but there was insignificant correlation of static and dynamic hand
grip endurance with deep breathing °. This present study tested
the reliability of three hand grip strength trials in pregnant females
to find peak hand grip strength as recommendations states that by
taking the mean of three trials it will give more reliable findings
instead of one. The American Society of Hand Therapist
recommends that three trials can be used as a measure of hand
grip strength and the current study used the mean value of three
trials for dominant hand either right or left °.

In a study, the influence of hand posture on grip endurance
and strength was compared and concluded that at 30 degrees
extension of wrist, maximum grip strength is reached and the best
position for radio carpal joint’s orthosis and arthrodesis 7 this study
also performed hang grip strength and static, dynamic endurance
in 30 degrees of wrist extension and slight ulnar deviation to give
peak grip strength. Women suffering from worry, sadness, stress,
low back pain, or sleep difficulties have been found to benefit from
a prenatal yoga practice. It's been proven that doing yoga for the
first time while pregnant is safe, as well as fetal tolerance.*® This
study showed that peak hand grip strength was moderately
correlated with deep breathing. Peak hand grip strength was
higher with deep breathing in 2™ trimester as compare to non-deep
breathing.

study suggested that reduction in 5.6 mmHg of systolic BP and 3.0
mmHg of diastolic BP ° High-risk pregnancy has shown that yoga
can be an effective in reducing complications related to
hypertension and improving outcomes of fetus 2° similarly this
study showed increased peak hand grip strength in 2" trimester
with deep breathing whereas static and dynamic hand grip
endurance has insignificant correlation with deep breathing. HGS
has become a marker of nutritional status 2 similarly HGS
assessment in pregnancy can also be used as a biomarker and
indicator and will provide useful information to plan an antenatal
care. Pregnant females have decreased hand grip strength than
non-pregnant females 22 All the physiological and physical
changes and physical activity that is commonly reduced in
pregnancy, leads the women for having poorer hand grip strength.
A major limitation of this study was uneven groups by age and BMI
as it all affects HGS.

CONCLUSION

Mean static grip endurance and mean dynamic grip endurance
was higher in non-deep breathing group whereas peak grip
strength was higher in deep breathing group. Peak grip strength
and grip endurance improved markedly during 2nd trimester with
deep breathing so deep breathing can improve peak hand grip
endurance and peak hand grip strength in pregnancy with
increasing trimester whereas static and dynamic hand grip
endurance has insignificant effect in different trimester with deep
breathing and non-deep breathing.
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