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Background: Shoulder pain is a common complaint across the population. It is associated with co-morbidities such as depression, 
diabetes mellitus, musculoskeletal disorders or cancer. However, there has been no study on the association of shoulder symptoms 
with future development of diseases. This nationwide population-based study aimed to investigate and clarify this association. 
Materials and Methods: A total of 76,304 patients with shoulder symptoms during 2000 and 2013 were selected from the 
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HTN and CVD, respectively. After adjusting gender, age, household income, catastrophic illness, season, urbanization level 
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�	^	X�Z></	"#$	�
	^	X�?X>qX�>Q</	P	`	?�??<�/	����	��&������	��	����(��	�(�	
group of 22-44. The association of older age persisted in other cardiovascular problems (P	`	?�??<��	Conclusions: Shoulder 
symptoms were associated with HTN and CVD. Future studies are required to elucidate the clinicopathogenesis.
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the complaint is often overlooked. However, the neck and 
��������	����	���	����	�	��(��%����	�*����	��	���	��&�	~������	
and might be associated with some underlying diseases.4,5 
Further understanding of the underlying etiology and 
comorbidities that are potentially related to the shoulder pain 
is crucial for diagnosis and optimal treatment. Nevertheless, 
there have been few studies addressing this problem, and 
only some studies using small cohorts. In the United States, 
Vogt et al. showed that shoulder pain was associated with 
mental disorders, low back pain, osteoarthritis, history of 

INTRODUCTION

Shoulder pain is a common complaint across the 
general population. The lifetime prevalence of shoulder 
pain ranges from 7% to 67%, with incidence of about 
1.5% per year.1,2 The most common cause of shoulder pain has 
been reported to be rotator cuff disorders, acromioclavicular 
joint disease and glenohumeral joint disorders.3 Other causes 
���	*�����	��������%�	���	�����	���]�	��������	�����	&��	��������	
assessment.3 Therefore, the research of shoulder pain etiology 
is limited. Furthermore, due to its chronic characteristics, 
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heart attack and angina in the elderly.5 Similar results for 
younger population were reported in Finland.4,6 Another 
larger, cross-sectional, retrospective study was conducted 
��	 ���	 ������	 ������	 ���	 ������%��	 ����	 ��������	 ��*���*�	
were associated with diabetes mellitus, depressive disorder, 
pulmonary, cardiovascular, other musculoskeletal problems 
and cancer, as well as pain, aching or stiffness at other sites.7


�	 ������/	 ������������	 �
���	 ���	 ��������������	
�������	 �����	 ����������	 ��(��%����	 *������	 ������	 ���	
costs. Therefore, early diagnosis and management is of vital 
importance. Based on the mentioned evidence, we hypothesize 
that shoulder pain is an early sign of HTN and CVD because 
of referred pain. The purpose of this study is to clarify the 
clinicopathological association of shoulder pain with other 
underlying conditions, we carried out this study using National 

�����	
��������	��������	��������	��

���	��	�������

MATERIALS AND METHODS

Ethics
Our study was approved by the Institutional Review Board 

�&	���	���q�������	�������	
�������	����

��	Qq<?Xq?#q?Z#��

Data source
NHIRD in Taiwan covered more than 99% of the entire 

population. The research database is released from the Bureau 
�&	��������	
�����	
��������/	�����	��	�&%������	��	����	"Z$	
medical institutions such as medical centers and local 
hospitals.8	���	�

��	��������	 ���	������	 ��(���������	%���	
and all claims data for reimbursement. Personal information 
is encrypted for individual privacy. There have been many 
studies addressing the accuracy and validity of the use of the 
database.9 Therefore, NHIRD was adopted as the data source 
in this retrospective study. Moreover, the Longitudinal Health 

��������	 ��������	 ��

��/	 �	 ������	 �&	 ���	 �

��	 ����	
randomly selects one million insured individuals, was used to 
investigate the association between shoulder pain and HTN 
���	���	����	�	<Xq����	������	�Q???�Q?<Z��

Study design and sampled participants
This study was a population-based cohort design. Patients 

with shoulder pain that had at least three outpatient or inpatient 
visits were retrieved from the LHID from January 1, 2000, to 
December 31, 2013 according to diagnosis of shoulder pain, 
�������	��	 �������	 �
��q"q��	><"�X</	><"�XQ/	VX?��	��������	
with shoulder symptoms before index date were excluded, and 
the patients having HTN and CVD before tracing were also 
excluded. All patients aged <20 years old and with unknown 
gender were excluded from this study. In the end, a total of 
76,304 registered patients were included [Figure 1].

The covariate factors in our study included gender, age 
(����	 �Q?�XX/	 X#�=X	 ���	 \=#	 ������/	 ����*�/	 ������������	
illness, seasons, geographical area of residence (north, middle, 
�����/	 ����	 ���	 ������	 �������	 �&	�������/	 ������!�����	 �����	
������	<�X�/	���	�����	�&	����	���������	������/	��(�����	��������	
���	�����	����������	���	������!�����	������	�&	���������	����	
��%���	 ��	 ���	 ����������	 ���	 �������	 &������	 ����������	
with level of development. Population of > >1,250,000, 
����	 �����%�	 ���������/	 �����*��/	 ��������	 ���	 *�����������	
�������*���	���	��%���	��	�����	<�	��(����	����	����������	
between 500,000 and 1,249,999, and having important role in 
���	��������/	�����*�/	���	�������	����	��%���	��	������!�����	
�����	 Q�	 ������!�����	 �����	 Z	 ���	 ��%���	 &��	 �����	 ����	
population between 149,999 and 499,999, and regions with 
������!�����	�����	X	���	���	������	����������	�`<X"/"""��	���	
hospital level factors consisted of the level of care determined 
by the Standard of Medical Staff and Facilities Requirement of 
Hospital and Hospital Accreditation, and Urbanization level.

The clinical endpoints were HTN (in ICD-9-CM codes, 
X?<�X?#�	���	���	�X<?�X<X��	���	�������	�&	���	��������	
�����	 *���������	 ��&�������	 �)�
/	 X<?�/	 �����	 �����	 ���	
��������	 &��*�	 �&	 �����*��	 �����	 �������	 �

�/	 X<<�/	 ���	

Outpatient and inpatient of Longitudinal
Health Insurance Database in 2000-2013 in Taiwan

n = 989,753

Inclusion criteria: 
Shoulder injury 

 3 outpatient visits
 or inpatient
n = 79,097

Exclusion criteria:
1. Shoulder injury 
before index date

2. HTN / CVD 
before tracking

3. Age < 20 years
4. Gender unknown

n = 2,793Study samples
n = 76,304

Tracking

HTN  n = 16,570
CVD  n = 8,453
  AMI  n = 1,001
IHD  n = 1,415

MI  n = 190
Angina pectoris  

n = 1,137
CIHD  n = 5,996

Figure 1: Flowchart of the study samples from the National Health Insurance 
Research Database in Taiwan
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*���������	 ��&�������	 ��
/	 X<Q�/	 ��(���	 ��������	 �X<Z�	 ���	
�����	&��*�	�&	�������	�����*��	�����	�������	��

�/	X<X��

Outcome measures
All participants in the study were followed from the index 

date to the onset of HTN and CVD, withdrawal from the NHI 
program or at the end of 2013.

Statistical analysis
All statistical analyses were performed using SPSS, 

�������	 QQ�?	 �
��	 �����/	 )�*��]/	 ����	 ���q�~����	 ���	
t-tests were used to evaluate the distributions of the categorical 
and continuous variables, respectively, with a Fischer exact 
examination. The results were presented as adjusted hazard 
�����	 �
��	����	�	"#$	���%�����	 ��������	 ��
��	��&&�������	
in the risk of clinical endpoints between the study and control 
groups were estimated using the Kaplan–Meier method with 
the log-rank test. A two-tailed P < 0.05 was considered to 
��������	���	�����������	��(��%������

RESULTS

Baseline characteristics of the study population
The baseline characteristics of the study population are 

depicted in Table 1. The average age with shoulder symptoms 
was 49.71 ± 16.62 in our study, with more patients in the age 
(����	�&	Q?�XX	�Z"�Q=$�	���	X#�=X	�X?�>$�	������	����	�&	
the patients do not have low-income threshold and were not 
��������	����	������������	�������	�"V�Q<$	���	"X$��	��������	
������	 ���������	 &��	 ���	 *���	 �������	 ������	 �Z>�Z=$�/	
&�������	 ��	 ���	 *�����	 ������	 �Q>�#X$��	 ��������	 ����	
more likely to reside in towns with level II urbanization 
�����	�XQ�X$�/	���	���	*���	������	��	��	�����	��	���	��(�����	
��������	�X?�Z$��

Shoulder pain associated with HTN
�&	���	�����	����������/	<=/#>?	�Q<�>$�	���������	
��	��	

the 13-year follow-up. Female and elderly patients were prone 
to develop HTN (P	̂ 	?�??Q	���	̀ ?�??</	�������������	�Table 2]. 
Patients with lower household income and catastrophic illness 
were more likely to develop HTN within the follow-up years. 
Those who lived in urbanization level 4 and sought medical 
help in regional hospital were also associated with HTN 
(P	`	?�??<	&��	������

In the Cox regression analysis, male subjects were shown 
to have higher risk of HTN with reference to female ones 
(adjusted HR = 1.106, 95% CI = 1.073–1.141, P `	 ?�??<�	
[Table	Z��	��������	 ��	 ���	�(�	(����	�&	X#�=X	���	\=#	�����	
had higher risk of HTN (adjusted HR = 3.187 and 5.806, 
respectively, P `	 ?�??<	 &��	 ������	 ��������/	 ���(�����	

of shoulder pain in winter was not associated with HTN 
risk (adjusted HR = 0.969, 95% CI = 0.928–1.012, P ^	?�<#<��	
With reference of level 4 urbanization, patients residing in 
�����	 ������!�����	 �����	 ������	 �����(��%������	 �����	 ���]	
of HTN. On the other hand, subjects seeking higher level of 
care had lower risk of HTN (adjusted HR = 0.868 for hospital 
center and 0.870 for regional hospital, with reference to local 
hospital, P `	?�??<	&��	������

Table 1: Characteristics of study in the baseline
Variables n	�$�

Overall 76,304

Gender

Male XQ/?>"	�##�<#�

Female ZX/QQ#	�XX�V#�

)(�	������� 49.71±16.62

)(�	(����	�������

20-44 Q"/"##	�Z"�Q=�

45-64 Z</?##	�X?�>?�

�65 <#/Q"X	�Q?�?X�

Low-income household

Without >X/"Z>	�"V�Q<�

With <Z=>	�<�>"�

Catastrophic illness

Without ></>QV	�"X�??�

With X/#>=	�=�??�

Season

Spring <"/=XQ	�Q#�>X�

Summer <"/V"V	�Q=�?V�

Autumn <"/Z#>	�Q#�Z>�

Winter <>/X?>	�QQ�V<�

Location

Northern taiwan QV/#<?	�Z>�Z=�

Middle taiwan Q</?<=	�Q>�#X�

Southern taiwan Q?/X#<	�Q=�V?�

Eastern taiwan #V#<	�>�=>�

Outlets islands X>=	�?�=Q�

Urbanization level

<	����	��(����� QQ/QQV	�Q"�<Z�

2 ZQ/Z#<	�XQ�X?�

3 >/"ZX	�<?�X?�

X	����	������� <Z/>"<	�<V�?>�

Level of care

Hospital center <"/X?"	�Q#�XX�

Regional hospital Z?/>#?	�X?�Z?�

Local hospital Q=/<X#	�ZX�Q=�
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Shoulder pain associated with CVD
A total of 8,453 subjects developed CVD. Of those patients, 

�

�	��������	 &��	>?�#V$/	 &�������	��	 

�	�<=�>X$�	���	
��(���	��������	�<Z�X#$�/	������������	�Table 4]. Male patients 
were more likely to be associated with CVD (P	̀ 	?�??<��	��*����	
to HTN, patients who had CVD were elder (P	`	?�??<�/	����	
#V�QZ$	�&	���'����	��	���	�(�	(����	�&	\=#	�����	�P	`	?�??<��	

Subjects having low household income and catastrophic 
illness were associated with CVD (P < 0.001 and P ^	?�?Z>��	
Diagnosis of shoulder pain in summer and winter also showed 
association with CVD (P	`	?�??<��	���'����	�����(	��	���	�����	
1 urbanization and received care in the medical center were 
less likely to have CVD within the 13 years of follow-up 
(P	`	?�??<	&��	������

Table 2: Characteristics and development of hypertension
Variables Total, n	�$� With, n	�$� Without, n	�$� P

Overall 76,304 <=/#>?	�Q<�>Q� #"/>ZX	�>V�QV�

Gender

Male XQ/?>"	�##�<#� V"=<	�#X�?V� ZZ/<<V	�##�XX� 0.002

Female ZX/QQ#	�XX�V#� >=?"	�X#�"Q� Q=/=<=	�XX�#=�

)(�	������� 52.99±17.40 66.18±13.38 49.33±16.59 <0.001

)(�	(����	�������

20-44 Q#/><V	�ZZ�>?� <<VZ	�>�<X� QX/#Z#	�X<�?>� <0.001

45-64 Z?/ZX#	�Z"�>>� =?Z?	�Z=�Z"� QX/Z<#	�X?�><�

�65 Q?/QX<	�Q=�#Z� "Z#>	�#=�X>� <?/VVX	�<V�QQ�

Low-income household

Without >X/=VX	�">�VV� <=/?"#	�">�<Z� #V/#V"	�"V�?V� <0.001

With <=Q?	�Q�<Q� X>#	�Q�V>� <<X#	�<�"Q�

Catastrophic illness

Without =V/QQV	�V"�XQ� <X?ZZ	�VX�="� #X/<"#	�"?�>Z� <0.001

With V?>=	�<?�#V� Q#Z>	�<#�Z<� ##Z"	�"�Q>�

Season

Spring <V/Z>>	�QX�?V� XQ==	�Q#�>#� <X/<<<	�QZ�=Q� <0.001

Summer <"/X#Q	�Q#�X"� X?##	�QX�X>� <#/Z">	�Q#�>V�

Autumn Q?/VV"	�Q>�ZV� X<><	�Q#�<>� <=/><V	�Q>�""�

Winter <>/#V=	�QZ�?#� X?>V	�QX�=<� <Z/#?V	�QQ�=<�

Location

Northern taiwan QV/""<	�Z>�""� #>Z"	�ZX�=Z� QZ/Q#Q	�ZV�"Z� <0.001

Middle taiwan Q</??V	�Q>�#Z� X"?"	�Q"�=Z� <=/?""	�Q=�"#�

Southern taiwan Q?/XZ?	�Q=�>>� XX=?	�Q=�"Q� <#/">?	�Q=�>X�

Eastern taiwan #X"X	�>�Q?� <Z"X	�V�X<� X<??	�=�V=�

Outlets islands ZV<	�?�#?� =V	�?�X<� Z<Z	�?�#Q�

Urbanization level

<	����	��(����� QQ/X=Q	�Q"�XX� X#?"	�Q>�Q<� <>/"#Z	�Z?�?#� <0.001

2 ZZ/Z?X	�XZ�=#� >QV=	�XZ�">� Q=/?<V	�XZ�#=�

3 >?<>	�"�Q?� <ZVV	�V�ZV� #=Q"	�"�XQ�

X	����	������� <Z/#Q<	�<>�>Q� ZZV>	�Q?�XX� <?/<ZX	�<=�">�

Level of care

Hospital center QQ/XXQ	�Q"�X<� X>"#	�QV�"X� <>/=X>	�Q"�#X� <0.001

Regional hospital ZZ/#V#	�XX�?<� >#""	�X#�V=� Q#/"V=	�XZ�#?�

Local hospital Q?/Q>>	�Q=�#>� X<>=	�Q#�Q?� <=/<?<	�Q=�"#�
HTN=Hypertension
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���	���	 ��(�������	��������	 &������	 ���%�*��	 ����	*���/	
elderly patients, with catastrophic illness were associated with 
higher risk for any CVD (AMI, IHD, MI, angina pectoris and 
CIHD, P `	?�?#	&��	����	�Table 5]. Age remains the highest risk 
(adjusted HR = 4.371, 95% CI = 4.047–4.721, P `	?�??<��	���	
factor of season in the regression analysis revealed discrepant 
results across the subsets of CVD, as was the urbanization 
level and the level of care.

DISCUSSION

In this population-based cohort study, we investigated the 
association of shoulder symptoms, including pain, strain and 
sprains with the development of HTN and CVD from 2000 

to 2013. We also examined the covariates of age, gender, 
household income, catastrophic illness, seasons, geographical 
residence, level of urbanization and level of care. After 
adjusting the above factors, we found that male patients, 
�����	 �(�	 ���	 �����	 ���������	 ����*�	 ����	 ��(��%������	
associated with HTN and CVD (P	 `	 ?�?#��	 ��������	 ����	
catastrophic illness had lower risk of developing HTN and 
CVD, showing possible masking effect by the coding of 
catastrophic illness. In terms of season, although shoulder 
pain in winter was expected to correlate with HTN and CVD, 
���	 �����	���	���	���%�*	 ����	������������	 
�	 ���	 ���(����	
analysis, shoulder pain diagnosed in winter only contributed 
to higher risk of AMI, emphasizing the correlation of 
shoulder discomfort with this lethal illness in winter. Patients 
in the lower urbanization level had lower risk of HTN. This 
might indicate that those patients had shoulder symptoms 
caused by other reasons. However, the leveling effect of 
urbanization level was not observed in the association with 
CVD. Moreover, patients who sought medical care in the 
hospital center or regional hospital had lower risk of HTN. 
It suggested that those subjects might have more medical 
intervention than those who were cared in the local hospital. 
������������/	 ����	 %����(	 ���	 ���	 ����	 ��	 ���	 ���(����	
analysis for AMI and MI, in which patients with higher level 
of care had higher risk of getting these two diseases. It might 
be explained by the fact that those patients had more severe 
shoulder discomfort and were managed in hospitals with 
higher level of care. In addition, it also suggested that severe 
shoulder symptom might be associated with underlying 
cardiovascular problems.

Several studies have investigated the association of CVD 
with musculoskeletal conditions. However, there were few 
studies describing the relation with shoulder.5,10 In Johnson 
County Osteoarthritis Project, the authors demonstrated 
��(��%����	 �����������	 �������	 ��������������	 ������*�	
�����]�/	�����	�����]/	�����	�������/	���	�����������	������*��	
and moderate to severe shoulder symptoms after adjusting 
the covariates.7 The authors in the study also pointed out 
this clinically relevant association may limit recommended 
physical activity and general rehabilitation.

In fact, cancers are known to be associated with local and 
generalized musculoskeletal symptoms.7 Pain or discomfort 
induced under such circumstance should not be overlooked 
because such disturbing illness can affect the quality of life and 
a patient’s surviving willingness.11,12 In the study carried out by 
Wright et al., cancer was associated with neck and shoulder 
symptoms.7 However, there has been no study implicating the 
association of shoulder symptoms with future development of 
�������	 ���	 �����	 ������%��	 ��(��%����	 �����������	 �������	
shoulder pain and cancer arising from the esophagus and 

Table 3: Factors of hypertension by using cox regression
HTN

Variables Adjusted HR 95% CI 
Lower

95% CI 
Upper

P

Gender

Male 1.106 1.073 1.141 <0.001

Female Reference

)(�	(����	�������

20-44 Reference

45-64 3.187 2.994 3.392 <0.001

�65 5.806 5.464 6.169 <0.001

Low-income household

Without Reference

With 1.166 1.063 1.278 0.001

Catastrophic illness

Without Reference

With 0.956 0.916 0.998 0.038

Season

Spring Reference

Summer 0.900 0.863 0.940 <0.001

Autumn 0.820 0.785 0.855 <0.001

Winter 0.969 0.928 1.012 0.151

Urbanization level

<	����	��(����� 0.984 0.936 1.035 0.535

2 0.961 0.920 1.003 0.068

3 0.917 0.861 0.976 0.007

X	����	������� Reference

Level of care

Hospital center 0.868 0.828 0.910 <0.001

Regional hospital 0.870 0.837 0.904 <0.001

Local hospital Reference

��^
������������	
�^
�!���	������	�
^���%�����	��������
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Table 4: Characteristics and development of cardiovascular disease
Variables Total, n	�$� With, n	�$� Without, n	�$� P

Overall 76,304 VX#Z	�<<�?V� =>/V#<	�VV�"Q�

Subgroup

AMI <??<	�<<�VX�

IHD <X<#	�<=�>X�

MI <"?	�Q�Q#�

Angina pectoris <<Z>	�<Z�X#�

CIHD #"==	�>?�#V�

Gender

Male XQ/?>"	�##�<#� XV>V	�#>�><� Z>/Q?<	�#X�VZ� <0.001

Female ZX/QQ#	�XX�V#� Z#>#	�XQ�Q"� Z?/=#?	�X#�<>�

)(�	������� 52.98±17.52 66.45±14.52 51.31±17.14 <0.001

)(�	(����	�������

20-44 Q#/"?>	�ZZ�"#� >#Q	�V�"?� Q#/<##	�Z>�?>� <0.001

45-64 Z?/<>X	�Z"�#X� Q>>"	�ZQ�VV� Q>/Z"#	�X?�ZV�

�65 Q?/QQZ	�Q=�#?� X"QQ	�#V�QZ� <#/Z?<	�QQ�##�

Low-income household

Without >X/=Q=	�">�V?� V<Q#	�"=�<Q� ==/#?<	�"V�?<� <0.001

With <=>V	�Q�Q?� ZQV	�Z�VV� <Z#?	�<�""�

Catastrophic illness

Without =V/?"Z	�V"�QX� >XV>	�VV�#>� =?/=?=	�V"�ZQ� 0.037

With VQ<<	�<?�>=� "==	�<<�XZ� >QX#	�<?�=V�

Season

Spring <V/<?Q	�QZ�>Q� Q<Z?	�Q#�Q?� <#/">Q	�QZ�#X� <0.001

Summer <"/#<?	�Q#�#>� Q<>Z	�Q#�><� <>/ZZ>	�Q#�##�

Autumn Q</QV<	�Q>�V"� Q<Q?	�Q#�?V� <"/<=<	�QV�QX�

Winter <>/X<<	�QQ�VQ� Q?Z?	�QX�?Q� <#/ZV<	�QQ�=>�

Location

Northern taiwan QV/V#V	�Z>�VQ� Q"ZQ	�ZX�="� Q#/"Q=	�ZV�Q<� <0.001

Middle taiwan Q</??#	�Q>�#Z� QX?>	�QV�XV� <V/#"V	�Q>�X<�

Southern taiwan Q?/XVQ	�Q=�VX� QZ<?	�Q>�ZZ� <V/<>Q	�Q=�>V�

Eastern taiwan ##>=	�>�Z<� >>V	�"�Q?� X>"V	�>�?>�

Outlets islands ZVZ	�?�#?� Q=	�?�Z<� Z#>	�?�#Z�

Urbanization level

<	����	��(����� QQ/Z>X	�Q"�ZQ� Q?#Q	�QX�QV� Q?/ZQQ	�Q"�"#� <0.001

2 ZZ/X#Z	�XZ�VX� X?=V	�XV�<Q� Q"/ZV#	�XZ�Z<�

3 =/"X"	�"�<<� =?>	�>�<V� =ZXQ	�"�Z#�

X	����	������� <Z/#QV	�<>�>Z� <>Q=	�Q?�XQ� <</V?Q	�<>�Z"�

Level of care

Hospital center QQ/Z<V	�Q"�Q#� QQ"Z	�Q>�<Z� Q?/?Q#	�Q"�#<� <0.001

Regional hospital ZZ/>XZ	�XX�QQ� ZVVV	�X=�??� Q"/V##	�XX�??�

Local hospital Q?/QXZ	�Q=�#Z� QQ>Q	�Q=�VV� <>/"><	�Q=�X"�
CVD=Cardiovascular disease; AMI=Acute myocardial infarction; IHD=Ischemic heart disease; MI=Myocardial infarction; CIHD=Chronic ischemic heart 
disease
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lung, suggesting that cancer is not only associated with 
musculoskeletal symptoms at the time of cancer diagnosis 
and management, but also with the previous episodes of 
symptomatic onset.

There were many limitations in this population-based 
study. First, the data on severity, impact of the life quality, 
���	 �����%�	 �����*��	 ��������	����	���	 ���������/	 ���	 ���	
association of different shoulder symptoms with the clinical 
endpoints could not be investigated. Second, drug treatment 
for the shoulder discomfort were not analyzed, which would 
mask the effects of pharmacological regimen on HTN and 
CVD. Third, although we evaluated several socio-economic 
conditions such as income, urbanization level and level of 
care, we did not include education and marital status. Forth, 
in this retrospective study, the risk factors for HTN and 
���	 �����	 ���	 ��	 ��'������	 �����&���/	 ���	 %����(�	 ����	
suggested association but not causation. Fifth, the diagnosis 
of shoulder pain is based on NHIRD, which may not be 
precise.

CONCLUSION

The patients with shoulder symptoms were associated with 
the development of HTN and CVD, though the causative 
relationship could not be determined due to the inability of 
adjusting all risk factors in a prospective manner. Therefore, 
future studies are required to elucidate the underlying 
clinicopathogenesis.
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