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ABSTRACT
Study Objective: To find out the correlation between pain, functional disability and low Quality of
life with sleep disturbance in patients with adhesive capsulitis.
Method and Measurements: Sixty patients with adhesive capsulitis were included in this study
according to inclusion and exclusion criteria. Pain and functional disability was assessed by using
SPADI (Shoulder Pain and Disability Index), Sleep disturbance was assessed by using PSQI
(Pittsburgh sleep quality index) and Quality of Life (QoL) was assessed by using SF-36 (Short Form
Health Survey -36). Spearman’s correlation test was done for correlation analysis.
Results: Spearman’s correlation shows positive moderate correlation between sleep disturbance and
pain (r = .516; p =0.00), sleep disturbance and functional disability(r = .647; p =0.00). Weak negative
correlation of Sleep disturbance with physical health (r = -.261; p = .044), role limitation due to
physical problems (r = -.329; p=.010), energy and fatigue (r = -.281; p =.030), social functioning (r = .262; p =.043) and bodily pain (r = -.314; p =.015) respectively. There is Moderate negative
correlation between sleep disturbance and General health (r = -.469; p =.000) which is statistically
significant.
Conclusion: There is associated sleep disturbance which exists in adhesive capsulitis patients in
absence of emotional problems. This associated sleep disturbance is moderately related to Pain,
Functional Disability, and General Health and weakly related to role limitation due to physical
problems, physical problems, energy and fatigue, bodily pain and social functioning. Hence a proper
assessment of sleep quality could be added and accordingly the treatment could include sleep quality
improvement measures in adhesive capsulitis patients.
Key Words: Correlation, pain, functional disability, quality of life, sleep disturbance, adhesive
capsulitis.

INTRODUCTION
Shoulder is very essential joint for
many daily activities. Adhesive capsulitis is
a condition, which characteristically reduces
the range of motion of glenohumeral joint.
[1]
The current consensus definition of a
frozen shoulder by the American Shoulder
and Elbow Surgeons is “a condition of
uncertain aetiology characterized by
significant restriction of both active and
passive shoulder motion that occurs in the
absence of a known intrinsic shoulder
disorder”. [2] The incidence of frozen

shoulder is such that it affects almost 4-5%
of population out of which 36% of the
patients suffering from diabetes. Females
are generally more affected than men. It
affects people in the age group of 35-60
with the mean age of affection is 56 and
non-dominant side is slightly more affected
than dominant side. [3-5] Frozen shoulder is
diagnosed clinically by the criteria
described by Codman. [6] Symptoms
associated with adhesive capsulitis arelocalised pain, pain with movement, night
pain (rendering the patient unable to sleep
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on the affected side), marked limitation of
active and passive range of movement of
shoulder (particularly external rotation). [1]
By presenting a chronic course, this
condition affects shoulder functions, which
are required for daily living activities thus it
also compromised their quality of life. [7,8]
There are several other health implications
of chronic pain, which includes poor sleep
quality. Chronic sleep disturbance is also
associated with impaired daytime function,
daytime sleepiness and fatigue, reduced
quality of life, and increased health care
utilization. [9] The pain intensity and
associated functional disability directly
related to the risk of causing sleep
disturbance. [10] Studies support the
hypothesis that sleep and pain have a
bidirectional and reciprocal relation. [11]
Adhesive capsulitis is the chronic disease,
which affects a person clinically as well as
functionally. The main clinical impact of
adhesive capsulitis is pain. There are more
complications of this chronic and painful
disease which are generally unnoticed
unless mentioned by the patients. Some of
these
complications
are
functional
disability, reduced quality of life and sleep
disturbance.
Earlier, studies on sleep disturbance
and its relation to functional disability,
quality of life and pain in chronic pain
patients were indicated that there is sleep
disturbance which is primarily due to
secondary impact on emotional and
psychological aspects patient faces. [12-13]
This study aims to find out the
correlation between pain, functional
disability and quality of life with sleep
disturbance in patients with adhesive
capsulitis who are emotionally and
psychologically well. The study was
conducted with the help of instruments for
assessment of these factors. The instruments
used to assessed pain and disability, sleep
disturbance, quality of life were Shoulder
pain and disability index (SPADI), [14]
Pittsburgh sleep quality index (PSQI) [15]
and short-form health survey questionnaires
(SF-36) [15-17] respectively.

MATERIALS AND METHODS
An explorative study on patients
with adhesive capsulitis was conducted after
approval of Institutional ethics committee.
60 patients with adhesive capsulitis and
having sleep disturbance but not having any
emotional and psychological disturbances
were selected for the study.
Inclusion criteria were women and
men in the age group of 35-65yrs,
participants diagnosed clinically as adhesive
capsulitis, person with poor sleep quality
diagnosed with ≥5 score in Global PSQI and
Exclusion criteria were subjects with any
known psychological disorder, Sleep
disorders before the onset of disease, Person
who mark low in SF-36 in Role limitation
due to emotional health and emotional
problem domain, any trauma to shoulder,
any steroid injection within 3 months, any
surgery around upper limb, neck, face and
thorax, prolong immobilization of shoulder,
any other inflammatory condition in and
around shoulder, acromioclavicular joint
arthropathy
and
bilateral
shoulder
involvement.
The patients were selected based on
a high PSQI score which interprets as
subjects are having poor sleep quality. The
Role limitation due to emotional problems
and the Emotional health domain of SF – 36
were administrated to exclude the patients
with low emotional status. Assessment of
subjects was taken to confirm diagnosis.
Which includes Active as well as passive
shoulder range of motion restriction in
capsular pattern reduced joint play and
differential diagnosis to rule out other
shoulder pathologies. The selected subjects
were explained about the need and the
purpose of study and a consent form was
taken before their participation in the study.
The demographic data was collected which
included the name, age, sex, occupation,
past medical and past surgical history. The
pain history of every subject was taken
which included the duration of disease,
onset, site; type of pain, aggravating factor.
SPADI score which has 2 components, pain
and functional disability was used as a
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measure to assess shoulder specific
symptoms. The score of individual
component as well as total SPADI score
were obtained from the participant’s
response. Pain Component was scored out
of 50, Disability component was scored out
of 80, and total SPADI score is summation
of the pain and disability i.e.130. The QoL
was evaluated by the SF-36 Questionnaire.
This questionnaire is easy to administer and
understand; moreover, it is a generic
instrument. It has 8 components which have
few sets of questions (total number of
questions was 36) .physical functioning(10),
role limitations due to physical function(3),
role limitations due to emotional problems
(4), energy/fatigue (5), emotional wellbeing(4), social functioning(2), pain (2),
general health(5) these are the 8 components
with number of questions each component
has. Each question carries 100 points and
the scoring of each component is calculated
by adding all the questions of component
and then divided by the no of questions
attempted by the patient. The scoring of
each component is out of 100. Sleep Quality
and disturbance were assessed by using
PSQI. The Pittsburgh Sleep Quality Index
(PSQI) is an effective instrument used to
measure the quality and patterns of sleep in
adults. It differentiates “poor” from “good”
sleep quality by measuring seven areas
(components): subjective sleep quality,
sleep latency, sleep duration, habitual sleep
efficiency, sleep disturbances, use of
sleeping
medications,
and
daytime
dysfunction over the last month. Sleep
disturbances, use of sleeping medications,
and daytime dysfunction over the last
month. Each component has score from 0-3,
and the Global PSQI score was calculated
out of 21. Global PSQI ≥5 indicative of
poor sleep quality.
DATA ANALYSIS
Collected data was recorded in the
Excel 2010 spreadsheet and was analyzed
using Statistical Package for the Social
Science (SPSS) software (version 20).
Qualitative variables were expressed as
absolute number and percentage, and the

Quantitative variables were expressed as
mean and standard deviation. A nonparametric test i.e. Spearman’s correlation
test was used for the data analysis since the
data were not normally distributed when
subjected to Shapiro-Wilk test.
RESULTS
60 patients were included in this
study with the mean age of 52 ± 6.724 years
of which 25 were male and 35 were female.
Out of 60 patients, 60 % of the patients are
diabetic, 36% does not have any co-morbid
factors and 2 % of the population has
hypertension and hypothyroidism. Mean
values of SPADI components are Pain
(29.67±6.78),
Functional
disability
(53.20±9.93) and total SPADI score
(83.15±14.58). The Mean value of Global
PSQI is 7.60±1.75, which has the maximum
score of 14 and the minimum score of 5.
The mean and the standard deviation of the
components of PSQI suggests that the major
affection of sleep quality was found in the
components Sleep latency (1.7±0.69), Sleep
Quality (1.55±0.51), Sleep Duration
(1.41±0.59), Habitual sleep efficacy
(1.16±0.52), Sleep disturbances (1.11±0.32)
and daytime dysfunction (0.65±0.57).Mean
value of SF-36 components shows that in
adhesive capsulitis the components majorly
affected are Role limitation due to physical
health
(23.33±29.78),
Bodily
pain
(48.3±15.06), Social functioning (66.21±
20.71), Physical health (65.33±14.58),
General health (75.42±17.11), Energy/
fatigue (76.42±10.04).
Table 1 shows the correlation
statistics between SPADI and Global PSQI
after
using
Spearman’s
correlation
coefficient. Figure 1 shows positive
moderate correlation between sleep
disturbance and pain (r = .516; p=0.00),
positive moderate correlation between the
disability and sleep disturbance. (r= .647;
p=0.00) and positive Strong correlation
between Total SPADI score and Global
PSQI (r= .700; p=0.00) which is statistically
significant (p<0.01).
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Table 1: Correlation between Pain and Functional Disability with Sleep Disturbance.
Factors
Global PSQI

Value
Spearman's correlation coefficient (r)
Sig.(2-tailed) (p)

Pain
.516**
.000

Functional disability
.647**
.000

Total SPADI score
.700**
.000

**Correlation is significant at the 0.01 level (2-tailed)

Scatter plot shows positive moderate correlation between sleep
disturbance and pain (r = .516; p=0.00) which is statistically
significant (p<0.01)

Scatter plot show positive moderate correlation between the
disability and sleep disturbance (r= .647; p=0.00) which is
statistically significant
(p<0.01)

Scatter plot shows positive strong correlation between Total SPADI score and Global PSQI (r= .700; p=0.00) which is statistically
significant (p<0.01 )
Figure 1: Correlation between SPADI components and Global PSQI.

Table 2 shows the correlation statistics of
SF 36 components and Global PSQI
Figure 2 shows that there is weak negative
correlation of Sleep disturbance with
physical health (r= -.261; p = .044), role
limitation due to physical problems (r=.329;
p=.010) Figure 3 shows that there is weak
negative correlation of Sleep disturbance
Factors

Values

Global
PSQI

Correlation
Coefficient (r)
Sig.(2taile) (p)

with energy and fatigue (r = -.281; p=.030),
social functioning (r = -.262; p=.043)and
bodily pain (r = -.314; p=.015) respectively
which is statistically significant(p<0.05).
Figure 4 shows that there is Moderate
negative
correlation
between
sleep
disturbance and General health (r = -.469;
p=.000) which is statistically significant.

Table 2: Correlation between Sleep Disturbance and SF-36 Components.
Physical
Role limitation due to Energy/ Social
Health
Physical Health
Fatigue
Functioning
-.261*
.044

-.329*

-.281*

-.262*

.010
.030
.043
**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

Pain

General
Health

-.314*

-.469**

.015

.000
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Scatter plot shows a weak negative correlation between Global
Scatter plot shows a weak negative correlation between Global
PSQI and role limitation due to physical problems (r = -.329;
PSQI and Physical health (PH) (r= -.261; p = .044) which is
p=.010) which is statistically significant. (p<0.05)
statistically significant. (p<0.05)
Figure 2: Correlation between Global PSQI with SF- 36 components physical health and role limitation due to physical problems.

Scatter plot shows a weak negative correlation between Global
Scatter plot shows a weak negative correlation between Global
PSQI and social functioning (r = -.262 p=.043) which is
PSQI and energy and fatigue (r = -.281; p=.030) which is
statistically significant. (p<0.05).
statistically significant. (p<0.05).
Figure 3: Correlation between Global PSQI with SF- 36 components energy and fatigue, social functioning

Scatter plot shows a weak negative correlation between Global
Scatter plot shows a moderate negative correlation between Global
PSQI and bodily pain (r = -.314; p =.015) which is statistically
PSQI and general health (r = -.469; p=.000).which is statistically
significant. (p<0.05)
significant. (p<0.01)
Figure 4: Correlation between Global PSQI with SF- 36 component bodily pain and general health.
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DISCUSSION
This is the first study that was
conducted on relationship between sleep
disturbance with pain, functional disability
and lower quality of life in adhesive
capsulitis patients. We used SPADI for
assessment of pain and functional disability
instead of DASH because it is more specific
to the shoulder and functional activities of
shoulder unlike entire upper limb.
For the assessment of sleep quality
and disturbance we selected the instrument
PSQI which is universally accepted and
commonly used. It has the components that
can easily find out the aspect of sleep
quality that is affected. We selected SF 36
over another accepted score WHO-QOL
Brief. Both the scales have similar fields
and the SF-36 is more inclined to healthrelated QoL, whereas WHOQOL-BREF
measures global QoL. [18] For this study we
had used SF 36 instrument also as an
inclusion and exclusion criteria.
The result of this study showed that
there is positive moderate correlation
between sleep disturbance and pain, positive
moderate correlation with the Disability and
Sleep Disturbance which is matching with
the previous research in which result shows
correlation between pain and functional
disability with sleep disturbance in chronic
shoulder disease. [19] Since pain and sleep
are in bivariate relation which means that in
chronic pain patients there is significant
reduction in total sleep time, increased night
time wakening because of which there is
increased sensitivity to pain and this in turns
causes more sleep disturbance, also studies
suggested that when there is improvement in
sleep quality there is reduction in pain
sensitivity. [11,20,21] Functional disability is
mainly caused due to pain while movement.
Thus, sleep disturbance causes more pain
and more functional disability.
This study also shows that there is a
significant negative weak correlation of
sleep disturbance with physical health, role
limitation due to physical problems, social
functioning, bodily pain, energy /fatigue. As
present with chronic symptoms adhesive

capsulitis causes pain and functional
disability. Because of this the physical
functioning is affected which causes
limitation of that limb for the activities of
daily living. This causes more energy
expenditure and in turns cause fatigue. Due
to pain and disability, person with adhesive
capsulitis has the fear of aggravating pain if
incorporated in social functioning and thus
social activities are limited. As mentioned
above, sleep, functional disability and pain
are related to each other and hence, these
components of quality of life are in indirect
relationship with sleep disturbance which
has a direct relation with pain and functional
disability.
There
is
moderate
negative
correlation of sleep disturbance with general
health. Due to high fatigability and chronic
disease, the general health of patient is
affected. Studies also suggested that sleep
affection has an indirect relationship with
general health through mediators such as
fatigue, pain, disability and fear. [22]
Further study is needed to check the
impact of adhesive capsulitis on sleep
quality in larger sample size, specifically in
primary idiopathic frozen shoulder without
diabetes. It is in need to analyze the effect of
improved pain and functional ability in the
sleep patterns of such patients and to check
the factors, which are influencing the
relationship.
CONCLUSION
There is associated sleep disturbance
which exists in adhesive capsulitis patients
in absence of emotional problems. This
associated sleep disturbance is moderately
related to Pain, Functional Disability, and
General Health and weakly related to role
limitation due to physical problems,
physical problems, energy and fatigue,
bodily pain and social functioning. Hence a
proper assessment of sleep quality could be
added and accordingly the treatment could
include sleep quality improvement measures
in adhesive capsulitis patients.
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