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' ABSTRACT ’ Background: Shoulder disorders are commonly faced musculoskeletal disorders causing pain. Response to this pain

there is guarding of muscle, reduced use of limb causing shoulder girdle muscle weakness. Hand gripping is an essential
activity of daily living, for which along with the intrinsic and extrinsic mechanism of the hand, shoulder girdle muscles are also being used.
‘Weakness of these muscles might affect hand grip strength. Sitting and standing are most functional positions. Positional change results variation
in hand grip strength in studies performed on normal individuals, so there is need to assess that does it give the similar results in people with
shoulder disorders. Objectives: To assess hand grip strength of affected extremity among patients with shoulder disorders. To assess and
compare hand grip strength of affected extremity in sitting and standing position among patients with shoulder disorders. Methodology:
Permission from institutional ethical committee was obtained. 62 participants with shoulder disorders in age group of 40-74 years were included.
Hand grip strength was assessed in sitting and standing position by Baseline Hand held dynamometer. Results: 62.9% of total participants were
female and 37.1% were male with mean age (56.8+10.7) years. Maximum 93.5% of participants were Right hand dominant. Hand grip strength
of affected extremity was reduced in sitting as compared with expected hand grip strength values using Wilcoxon signed ranked test, p value <
0.00001 showing extremely significant results. Hand grip strength in sitting position was compared with hand grip in standing position where no
statistical significance was established with p=0.29834.Conclusion: Hand grip strength was significantly reduced among patients with shoulder
disorders. Sitting and standing positional change did not result in variation of hand grip strength.
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INTRODUCTION:

Shoulder disorders are commonly faced musculoskeletal disorders in
the world' impacting on patients' quality of life’. Prevalence of which is
about 51% and incidence seen most in age group of 45-64 years
followed by 65-75 years'.

Shoulder girdle is comprised of glenohumeral joint, acromioclavicular
joint, sternoclavicular joint and Scapulothoracic joint. Out of which
glenohumeral joint provides maximum range of motion and
movements in multiple planes’. The glenohumeral joint is
encapsulated and is surrounded by muscles like Deltoid, Rotator cuft
muscles including Supraspinatus, Infraspinatus, Teres minor and
subscapularis.

Variety of conditions are under umbrella term shoulder disorders like
Adhesive capsulitis, Impingement syndrome, repairable rotator cuff
tears, glenohumeral arthritis and many more’.

Adhesive capsulitis is defined as tightening of glenohumeral capsule
and further leading to its fibrosis as a result of inflammatory response.
This capsular fibrosis and synovial hyperplasia occur by Transforming
growth factor-B (TGF-p), platelet-derived growth factor (PDGF),
hepatocyte growth factor, IL-1B, and TNF-a’. Clinical presentation
shows restriction of range of motion in capsular pattern (external
rotation >Abduction >Internal rotation). Patient perceives pain beyond
restriction ROM. Patient is being graded in four stages according to the
clinical features. Another common condition is impingement
syndrome which occurs when tissue gets entrapped in subacromial
space. Due to repetitive entrapment localised inflammatory response
and the pain appreciated by patient’. True prevalence of Glenohumeral
arthritis is not found. But through radiographic evidence seen in older
age group, the cartilage loss starts over the period due to insufficient
hydration to the joint and lands to arthritic changes".

Rotator cuff tear is sequel of progressive degeneration, direct trauma or
poor posture.

As patients with shoulder disorders present with clinical symptoms
like guarding of limb due to pain, there is reduced use if that limb
eventually leading to weakness of shoulder girdle muscles™

Grip strength is used as a measure for assessment and is being used as a
prognostic indicator. Hand grip strength depends on various factors

like age, gender, BMI, Dominance'. Generally HGS is checked and
compared with opposite extremity. Commonly HGS of dominant
extremity is more than that of non-dominant extremity. It is an
objective index for functional integrity and its correlation is being
found with DASH score’. HGS is needed for almost all functional
activities including gross motor and fine motor movements.

Hand grip function is cumulative action of intrinsic and extrinsic
mechanism of hand. In Intrinsic mechanism Hypothenar
compartment, deeper opponence compartment and lumbricals are in
use. Whereas in extensor mechanism long forearm flexors and
extensors are in use'’. According to the EMG studies performed, Along
with these muscles shoulder girdle muscles like Supraspinatus,
infraspinatus, deltoid, trapezius are activated at the time of gripping
activity"”. Hence in case of shoulder disorders where weakness of these
shoulder muscles is seen, they might not be able to produce the
required force for hand grip strength.

Gripping is most vital and unique activity performed by human beings
in day to day life in activities such as lifting suitcase, bags, prolong
writing, kneading dough etc. These daily activities are performed in
different positions by people according to their work environments and
personal preferences. Most used positions are sitting and standing. The
study by Neelam Jadhav et al. states that hand grip strength varies with
change in position in normal individuals. It also states that maximum
hand grip strength was seen in standing position followed by sitting
position with forearm flexed to 90 degrees'"’. Which justifies by the
reasoning that as the shoulder position changes, plane and amount of
force varies too.

Whereas in the case of shoulder disorders biomechanics is is already
hampered, hand grip strength might get affected and a positional
variation again may cause change in direction and amount of muscle
force required for hand grip strength, Which might give results unlike
the Study done on normal population.

Hence This study aims to know the effect of shoulder disorders in hand
grip strength and to know the variation with sitting and standing
position.

Need of the study:
Shoulder disorders is a commonly faced musculoskeletal condition by
variety of age groups'. Due to present shoulder pathology, there is
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inflammation leading to pain and further resulting in weakness of all
shoulder girdle muscles™. As well due to pain there is reduced use of
the limb causing shoulder girdle muscular weakness. Gripping is
needed for all the ADL's and hence impaired grip affects a person's
quality of life’. The activity of gripping is cumulative action of intrinsic
and extrinsic mechanism of hand along with the activation of shoulder
girdle muscles according to the EMG study performed. Shoulder
pathology disturbs proximal part of kinetic chain, so it is likely to give
effect on distal part function i.e. hand grip strength'. Hence, reduction
in hand grip strength can be seen among people with shoulder
disorders. The correlation between hand grip strength and shoulder
disorders is crucial but limited literature review is available for the
same. Hence the measurement of hand grip strength among patients
with shoulder disorders is needed.

According to the various studies performed Hand grip strength shows
variations with respect to change in position in normal individuals". It
was found to be maximum in sitting position, it is needed to know that
does hand grip strength varies with positional change when assessed in
patients with shoulder disorders.

AIM: To assess the hand grip strength among patients with shoulder
disorders in sitting and standing position.

OBJECTIVES

»  To assess hand grip strength of affected extremity among patients
with shoulder disorders.

» To assess hand grip strength of affected extremity in sitting
position among patients with shoulder disorders.

» To assess hand grip strength of affected extremity in standing
position among patients with shoulder disorders.

» To compare hand grip strength in sitting and standing position
among patients with shoulder disorders.

METHODOLOGY

This Cross Sectional study was done in 62 Patients with shoulder
disorders in Musculoskeletal OPD of Institutional setting in age group
of40to 74 years. Permission from institutional ethical committee was
obtained. The demographic data of the patient along with BMI was
taken and was screened for inclusion and exclusion criteria after
informed consent was obtained. Patients with VAS scale: more than 7),
fracture of same extremity or opposite side extremity in past 1 year,
rheumatoid arthritis, ankylosing spondylitis, Post surgery patients up
to 6 months, Post mastectomy patients were excluded. Verbal
instructions were given to the participants. For hand grip strength
measurement, Baseline hand held dynamometer was used and
procedure was conducted according to American society of hand
therapist. Initially patient was assessed in sitting position (Back
straight, shoulders adducted and neutrally rotated. Elbow flexed to 90
degrees. Forearm in neutral position. Wrist in 0 — 15 degrees of
extension and 0 - 15 degrees of Ulnar deviation). 3 readings were taken
with rest periods of 1 minute between each. Then the hand grip strength
was assessed in standing position. Patienwas standing with their feet
approximately shoulder width apart, with a wall behind them to add
stability, prevent trunk rotation and help maintain arm position. Elbow
fully extended. 3 readings were taken with rest periods of 1 minute
between each. The collected data was compared with normative values
and the amount of affection in sitting and standing position was
assessed.

RESULTS:

62 participants were included in our study, out of which 62.9%were
female and 37.1% were male. The mean age of participants was
56.8+10.7 years.

* The gender wise and age wise distribution is described in
following figure 1 :

Gender & Age group wise percentage distribution of
patients

Figure 1:

In our analysis maximum number of participants were from age group
of 41-60 years, out of which 41.9% were females and 16.1% were
males.

Followed by age group of more than 60 years including 21% were
females and 17.7% were males.

* Hand Dominance of participants was also recorded, which is
explained in Table 1:

6.5% of participants were left hand dominant while 93.5% of
participants were Right hand dominant.

Table 1 : Distribution of participants according to dominance
Our study includes maximum number of participants with right-
handed dominant.

Dominant Side No. of pts %o

Left 4 6.5

Right 58 93.5

Total 62 100

» Distribution of participants according to affected extremity

explained in figure 2:

Left side was affected in 37.1% of participants and Right side was
affected in 62.9% of participants.

Affected extremity wise percentage distribution of patients

W Left

| Right

Figure2

Maximum number of participants had affection of right hand side.

* Total 93.5% of participants were right handed dominant out of
which 63% had affection of Right hand and 37% had affection of
lefthand.

Right side dominant : 93.5%

B RIGHT AFFECTED B LEFT AFFECTED

6.5% of'total participants were left handed dominant out of which 50%
hand affection of right hand and remining 50% had affection of left
hand.

Left side dominant: 6.5%

= RIGHT AFFECTED

= LEFT AFECTED

e Adhesive Capsulitis, Shoulder impingement, Post operative
rotator cuff tear were in conditions included under shoulder
disorders.

74.2% participants were having Adhesive capsulitis, 24.2 % were
having Shoulder impingement and 1.6% were post operative rotator
cufftear.

T |
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Table 2: Distribution of participants according to conditions

Diagnosis No. of patients Percentage
Adhesive Capsulitis 46 74.2
Shoulder impingement 15 24.2

Post operative rotator cuff tear |1 1.6

Total 62 100

Participants with Adhesive capsulitis were 74.2% maximum in
number followed by patients with shoulder impingement.

Outcome measure:
Numerical Rating Scale
The mean NRS of participants was 4.3 + 1.5 with P value 0 0.00877

Hand grip strength:

Hand grip strength in sitting and standing position explained in Figure

3:

* Mean Hand grip strength in sitting was 14.40 + 9.67 and Mean
Hand grip strength in standing was 14.79+9.93

»  Expected hand grip strength was calculated for each patient by
reference of normative values.

Hand grip strength in sitting was compared with expected hand grip
strength values using Wilcoxon signed ranked test, p value was <
0.00001 showing extremely significant results.

Hand grip strength in standing was compared with expected hand grip
strength values using paired t test. P < 0.00001 showing extremely
significant results.

When Hand grip strength in sitting position was compared with hand
grip in standing position it showed not significant results with p=
0.29834
Mean hand grip strengthin Sitting & standing position and its comparison the
expected values
25.00 23 62

20.00

14.40 1479
15.00

Values

0.00

HGS sitting HGS Standing Expected values of HGS

Figure 3

DISCUSSION:

This study aimed to assess hand grip strength among patients with
shoulder disorder and to know variation of hand grip strength in sitting
and standing position. Total 62 patients with shoulder disorders
including Adhesive capsulitis, Shoulder impingement and post
operative rotator cuff tear were included. Hand grip strength was taken
in sitting position, neutral shoulder with elbow flexed at 90 degrees and
standing position with elbow extended. The results of our study show
Extremely strong correlation as hand grip strength was significantly
reduced when compared with normative values. But there was no
significant variation with positional change.

This study included a greater number of females than males.
According to the researchers adhesive capsulitis is seen more
commonly in females than in males”. In age group of 40-60 years
where hormonal changes could also be one of the causative reasons. As
well the dominant sided repetitive work can put women to be prone for
shoulder impingement syndrome. Whereas non dominant extremity is
often affected by Adhesive capsulitis hence patients with non
dominant extremity are also included™.

Shoulder girdle comprises of AC, ST, GH joints. Maximum ROM is
achieved by Glenohumeral joint. Negative intra-articular pressure,
resultant vector of gravity and rotator interval capsule are the static
stabilizers of glenohumeral joint. Dynamic stability is provided by
deltoid as a prime mover for flexion and abduction as well the resultant
vectors of Supraspinatus, Infraspinatus, Teres minor and
subscapularis™'. Rotator cuff muscles provides this dynamic stability to
glenohumeral head with passive forces of stretched capsular ligament
giving dynamic centralization to glenohumeral head™.

In case of conditions like adhesive capsulitis, Shoulder impingement

and rotator cuff tear due to the present pathology surrounding shoulder
girdle muscle weakness is seen™. Specifically adhesive capsulitis
causes capsular thickening and fibrosis leading to restriction in range
of motion, as well there is presence of pain and hence guarding of the
muscles resulting in shoulder girdle muscular weakness’. Case report
by L Hallman et al states that active muscle guarding in adhesive
capsulitis is major factor of reducing ROM and causing muscular
weakness. As sequel of capsular fibrosis glenohumeral ROM has
reduced which is being substituted by scapulothoracic movements’. As
the ultimate function of scapula is to keep glenoid fossa oriented for
humeral head. This impaired biomechanics disturbs the 2:1 ratio of
scapulohumeral rhythm.

In shoulder impingement syndrome, entrapment of soft tissue in
subacromial space having repetitive action causes inflammation. As
well while performing active internal rotation overly tight posterior
capsule can decentralize the humeral head anteriorly causing shoulder
impingement”. Hence producing pain and future muscular weakness.
Not only the shoulder muscles like deltoid, rotator cuff muscles:
Supraspinatus, Infraspinatus result in weakness but scapular
stabilizers like lower trapezius, serratus anterior, subscapularis, Teres
major, Teres minor, also go into weakness.

Gripping is a task widely used by human beings for activities of daily
living. This is mainly performed by the biomechanically complex joint
hand, that is the reason hand has largest area of motor cortex”.
Metacarpophalangeal joint, proximal interphalangeal joint, Distal
interphalangeal joint, collateral ligaments with intrinsic and extrinsic
mechanics of hand are responsible for gripping activity. Hand grip
strength is an indicator of whole upper limb strength, it is a diagnostic
as well the prognostic tool. This unique task of gripping which can be
performed only by human beings when gets affected impairs the
quality of life. Results of our study showed that Hand grip strength
getting affected in patients with shoulder disorders. EMG study done
on supraspinatus, infraspinatus, deltoid and trapezius muscle while
gripping activity, Showed significant activation of supraspinatus and
deltoid below 90 degrees of flexion. According to the systematic
review, increased activity of supraspinatus, infraspinatus, trapezius is
seen while gripping and performing various activities requiring
gripping”. Hence due to this direct relation, shoulder girdle muscular
weakness in shoulder disorders affects hand grip strength. Activation
of kinetic chain is from proximal to distal way; any distal extremity
task needs activation of proximal muscles. When due to shoulder
pathology kinetic chain gets disturbed, affects the hand grip strength.
According to the study by Priya S. et.al. there is requirement of
proximal stability to perform activities by distal extremity™. Here hand
is the distal extremity of upper limb and for its activity we need
proximal stabilization by shoulder girdle and scapular muscles. This
signifies the results we have got in our study. There was extremely
strong significance between hand grip strength compared with
normative values in patients with shoulder disorders. Hand grip
strength was significantly reduced. Central nervous system mediated
overflow principle explains the correlation between hand grip strength
and the strength of rotator cuff muscles in the study by Turabi et al .
The study by Iran Horsley et al. also states correlation between hand
grip strength and strength of lateral rotator muscles is strong™.

Study by Neelam Jadhav et al; has found variation in hand grip strength
after change in position in normal individuals. The variation was seen
in sitting and standing position as the plane of muscular force changes
with change in position. Hand grip strength was found maximum in
standing position as standing position facilitate cortical and peripheral
arousal, as well synergistic effect of lower extremity synergy adds on'.
On a physiological basis, this may be due to the increased temporal and
spatial summation of the contracting muscles in the standing position
*. Whereas in sitting there is general muscular relaxation which
reduces the results. But in our study, when assessed on patients with
shoulder disorders, there was no significant variation in hand grip
strength of sitting and standing position. This could be because of
ultimate whole shoulder girdle weakness. The change in direction and
plane of muscle force did not improve hand grip strength. Whereas
facilitating positional factors like cortical and peripheral arousal,
lower limb synergies did not add on to the amount of grip strength.

LIMITATIONS -

The height and weight of the participants were not taken into
consideration in the study for hand grip strength assessment which is
limitation of our study and can be assessed further.

I INDIAN JOURNAL OF APPLIED RESEARCH | 67




Volume - 16 | Issue - 08 | August - 2026 | PRINT ISSN No. 2249 - 555X | DOI : 10.36106/ijar

CONCLUSION: Health Sci Res. 2016; 6(2):245-253.
»  Hand grip strength was significantly reduced among patients with

shoulder disorders suggestive of affection of hand grip strength

among patients with shoulder disorders.
« Sitting and standing positional change did not result in variation of

hand grip strength, it was reduced in the both the positions.

Clinical implication:

*  We found Extremely Strong significance in hand grip strength of
patients with shoulder disorders hence hand rehabilitation
protocol should be added along with shoulder rehabilitation.

»  Hand gripping activity being essential for ADL's and work related
tasks; rehabilitation of hand since the initial phase of shoulder
disorders would produce better outcomes functionally. Hence
quality of life will be improved.

* Especially individual strengthening of supraspinatus muscle
should also be included as maximum activation of supraspinatus
muscle was seen for gripping.
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