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Background: Pain is one of the most critical issues in older adults, and the place of residence 
may play an important role in pain characteristics and related factors. However, it is an under-
studied subject. This study investigated differences in pain characteristics and functional associa-
tions between nursing home residents and community-dwelling older adults. Methods: Older 
adult participants were recruited from nursing homes (n=73) and the community (n=73). Pain 
characteristics, including type, intensity, and number of pain sites, were evaluated. Other out-
come measures were functional mobility, walking speed, functional independence, physical activ-
ity, anxiety, depression, and health-related quality of life. Results: Nursing home residents experi-
enced musculoskeletal pain more frequently and had a greater number of pain sites than com-
munity-dwelling older adults (p<0.05). Walking speed and mobility were significantly lower and 
anxiety and depression were significantly higher in nursing home residents (p<0.05). While high-
er pain intensity was significantly correlated with low scores on physical measures, low 
health-related quality of life, and higher depression and anxiety symptoms in both groups 
(p<0.05), the magnitudes of the correlations were much higher in nursing home residents. The 
number of pain sites was significantly correlated with low scores on physical measures, low 
health-related quality of life, and higher depression and anxiety symptoms mainly in nursing 
home residents (p<0.05). Conclusion: Compared to community-dwelling older adults, nursing 
home residents experienced musculoskeletal pain more frequently and at more sites in the body. 
Higher pain intensity and number of pain sites were associated with worse clinical variables, 
mainly in nursing home residents. This study highlights the importance of regular pain assess-
ment, especially in nursing home care settings.  
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INTRODUCTION 

With decreased birth rates and improved life expectancy, the older 
population has increased accordingly. For multiple reasons, many 
older adults prefer staying at home to living in a nursing home. 
Therefore, determining the risk factors presented in nursing homes 

is important not only for older adults but also for their families, cli-
nicians, researchers, and policymakers. Pain is an important out-
come measure in the geriatric field because it can influence many 
aspects of physical, emotional, and social functions. For example, 
studies have shown significant associations between pain and de-
pression, anxiety, social isolation, sleep and cognitive disorders, de-
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lirium, impaired activities of daily living, increased utilization of 
healthcare services, nursing home residence, and, consequently, 
lower quality of life.1,2) 

Several individual characteristics, such as care setting, can influ-
ence the prevalence of pain; therefore, pain prevalence in older 
adults may vary according to the place of residence.1) The preva-
lence of significant pain problems is 25%–50% in communi-
ty-dwelling older adults and 45%–80% in nursing home resi-
dents.3) Pain leads to higher healthcare costs in older adults; there-
fore, improving pain management should be an important goal for 
healthcare services, especially in long-term care settings such as 
nursing homes.1) However, pain management is often inadequate 
among older adults and is a significant problem in home health-
care.2) 

The prevalence of neuropathic pain is generally considered to be 
underestimated in older adults.4) Moreover, the prevalence of neu-
ropathic pain is likely to increase soon because the population is 
ageing and the survival rates of people with diseases associated 
with neuropathic pain are increasing.4) However, studies on the in-
fluence of neuropathic pain on older adult functioning are scarce 
and have inconsistent results.5) In addition, most such studies 
mainly focused on specific conditions such as diabetic peripheral 
neuropathy and postherpetic neuralgia. Musculoskeletal pain is a 
common problem in older adults and often leads to their decreased 
functional ability and quality of life.6) Since neuropathic and mus-
culoskeletal pain have different characteristics and treatment meth-
ods, determining their prevalence and impact is essential.7) How-
ever, there is less precise information about the types of pain and 
pain-related factors among nursing homes or community-dwelling 
older adults, which is important for designing targeted prevention 
and intervention programs. Thus, the current study investigated 
the pain characteristics and associated factors in nursing home res-
idents and community-dwelling older adults. 

MATERIALS AND METHODS 

Design and Ethical Considerations 
This cross-sectional study was approved by the Ethics Review 
Board of Near East University (IRB No. 2019/65-716, date: 
22.01.2019) and performed in accordance with the ethical stan-
dards in the Declaration of Helsinki. Before study commencement, 
all participants provided written informed consent. 

Participants and Recruitment 
The convenience sampling method was used to recruit partici-
pants from four different nursing homes located in Gazimagusa 
and Lefkosa, as well as community-dwelling older adults from 

Gazimagusa and surrounding villages in Turkish Republic of 
Northern Cyprus. A researcher from the study visited these nurs-
ing homes and explained the aims and scope of the study to older 
adults during their collective activities such as breakfast and lunch. 
Individuals who volunteered to participate in the study were 
screened according to the inclusion and exclusion criteria. The 
tests and questionnaires were then administered to the eligible par-
ticipants. For the recruitment of community-dwelling people, bro-
chures about the study were distributed to local residents, and 
posters were attached to places that were likely to grab attention. 
Older adults who were interested in this study were then evaluated.

The inclusion criteria were age > 65 years, ability to walk out-
doors, and independence in activities of daily living. Participants 
who were living in their homes were classified as communi-
ty-dwelling adults, while those living in a nursing home were clas-
sified as nursing home residents. Participants with uncontrolled 
diabetes and hypertension, severe vision and hearing loss, and a 
Mini-Mental State Examination score of < 22 for educated or < 18 
for uneducated older adults were excluded.8) 

A systematic review reported the frequencies of pain in older 
people varying between 49% and 83%.9) Based on pain frequencies 
of 49% and 83% in each of the two groups, the required study sam-
ple size was calculated to be 144 for a power of 99% and 95% con-
fidence level using Open Source Epidemiologic Statistics for Pub-
lic Health (OpenEpi) version 3.01 (http://www.openepi.com). 

Measures 

Pain assessments 
Musculoskeletal pain results from the activation of nociceptors 
that innervate ligaments, small joints, muscles, and tendons, 
whereas neuropathic pain results from a lesion or dysfunction of 
the peripheral or central nervous systems.10) The painDETECT 
questionnaire can be used to distinguish between these two types 
of pain.10) The maximum and minimum possible scores of the 
painDETECT questionnaire were 38 and –1, respectively. Scores 
≤ 12 indicate a non-neuropathic component (i.e., musculoskeletal 
pain), while scores ≥ 19 indicate a neuropathic component (i.e., 
neuropathic pain).10,11) Even though the results are uncertain be-
tween these thresholds, a neuropathic pain component may be 
present.10,11) Therefore, we categorized these uncertain results as 
neuropathic pain.11) This study used the Turkish version of the 
painDETECT questionnaire, which demonstrated good psycho-
metric properties.11) The frequencies of pain in different body re-
gions were determined using the Nordic Musculoskeletal Ques-
tionnaire, which assessed the presence of pain within the last year 
and week among the nine different body parts.12,13) The Turkish 
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version of the Nordic Musculoskeletal Questionnaire is reliable 
and valid, with excellent internal consistency and moderate to al-
most perfect test-retest reliability.12) The current pain intensity was 
evaluated using a visual analog scale. 

Functional mobility and physical activity assessments 
The Timed Up and Go (TUG) test was used to assess mobility, 
static balance, and dynamic balance.14) The TUG test has good 
psychometric properties in community-dwelling older adults15) 
and frail older adults referred to a hospital.16) The participants were 
asked to sit in a chair, walk 3 m away, turn, walk back to the chair, 
and sit down. The score was recorded in seconds, with higher 
scores indicating decreased mobility. 

The 10-m walk test is a valid and reliable measure used to assess 
walking speed in older people.15,17,18) The participants were asked 
to walk at a comfortable speed, which was reported in m/s. 

Performance in activities of daily living and mobility were as-
sessed using the modified Barthel Index.19) Higher scores on the 
modified Barthel Index indicate a greater degree of independence. 

Physical activity level was assessed using the Turkish version of 
the Rapid Assessment of Physical Activity (RAPA), a self-reported 
measure.20,21) The RAPA has two subscales: RAPA-Aerobic and 
RAPA-Flexibility and Strength. However, only two participants 
from the community-dwelling group reported that they were per-
forming strength exercises; therefore, we analyzed and reported 
only the RAPA-aerobic scores.  

Anxiety, depression, and health-related quality of life 
Symptoms of anxiety and depression were assessed using the Hos-
pital Anxiety and Depression Scale (HADS), which has two sub-
scales. Higher scores indicate higher levels of anxiety and depres-
sion for each subscale.22) The internal consistency of the HADS 
was excellent in the general population aged 65–80 years,23) and its 
Turkish version is valid and reliable.24) 

Health-related quality of life was measured with the Short Form-
36 Health Survey (SF-36), which measures eight health-related 
quality of life domains.25) We reported the sum scores of the physi-
cal and mental components, with higher scores indicating higher 
levels of quality of life. The SF-36 has stronger evidence of reliabili-
ty and validity than other generic health-related quality of life in-
struments in older adults in different settings,26) and its Turkish 
version is psychometrically sound.27) 

Statistical Analysis 
Kolmogorov-Smirnov test results and histograms were used to as-
sess the data distributions, which were mostly non-normal. There-
fore, Mann-Whitney U tests were conducted to compare the dif-

ferences between the study groups (community-dwelling older 
adults vs. nursing home residents). Categorical variables were 
compared using chi-squared tests. For correlation analysis, we cal-
culated Spearman rank-order correlation coefficients, which were 
categorized as strong ( > 0.5), moderate (0.3–0.5), and weak (0.2–
0.3).28) The Holm-Bonferroni sequential correction method was 
used to correct for type 1 errors due to multiple correlations. Sta-
tistical significance was set at p < 0.05. The IBM SPSS Statistics for 
Windows, version 25.0 (IBM Corp., Armonk, NY, USA) was used 
to perform the statistical analyses. 

RESULTS 

The participants in this study included 73 community-dwelling 
residents and 73 nursing home residents. Age, sex, and body  
mass index did not differ significantly between the two groups 
(p > 0.05) (Table 1).  The frequency of musculoskeletal pain and 
the number of pain sites in the last year and week as well as the 
TUG, HADS-anxiety, and HADS-depression scores were signifi-
cantly higher in nursing home residents (p < 0.05). The modified 
Barthel Index, walking speed, and RAPA were significantly lower 
in nursing home residents (p < 0.001). We observed no significant 
differences in SF-36 scores between the two groups (p > 0.05).  
Table 1 presents the results of the comparisons of the participants’ 
pain characteristics, physical functions, anxiety, depression, and 
quality of life. 

The nursing home residents reported significantly higher fre-
quency of musculoskeletal pain in the hips/thighs, knees, and an-
kles/feet regions in the last year and week (p < 0.05) (Fig. 1). 
Moreover, they reported significantly higher frequency of neuro-
pathic pain in the last year in the upper back, lower back, knees, 
and ankles/feet regions (p < 0.05). In addition to these regions, 
they reported significantly higher frequency of neuropathic pain in 
the hips/thighs in the last week (Fig. 2). In contrast, communi-
ty-dwelling older adults reported significantly higher frequency of 
neuropathic pain in the wrist/hand region in the last year and week 
(p < 0.05) (Fig. 2). 

Regardless of the type of pain, the nursing home residents re-
ported significantly higher frequency of upper back, hips/thighs, 
knees, and ankles/feet pain in the last year and week (p < 0.05). In 
contrast, community-dwelling older adults reported significantly 
more wrist/hand pain in the last year and week (p < 0.05). Fig. 3 
shows the distribution of pain sites during the previous year and 
week. 

Table 2 presents the correlations between current pain intensity 
and the number of pain sites during the last year and week as well 
as other study measures. Current pain intensity was significantly 
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related to all study variables in community-dwelling older adults 
(p < 0.05). Current pain intensity was also significantly related to 
all study variables, except for the physical activity class (p = 0.435) 
in nursing home residents. The correlations were much stronger in 
nursing home residents. The number of pain sites in the last year 
was not significantly correlated with any study outcome measures 
in the community-dwelling older adults (p > 0.05) but was signifi-
cantly correlated with all study measures (p < 0.05) except for the 
RAPA (p > 0.05) in nursing home residents. The number of pain 
sites in the last year was significantly correlated with the TUG, 
SF-36-physical and mental components in community-dwelling 
older adults (p < 0.05) and with all study measures (p < 0.05), ex-
cept for the RAPA (p > 0.05) in the nursing home residents. 

DISCUSSION 

This study investigated pain characteristics and related factors 
among nursing home residents and community-dwelling older 
adults. We observed a significantly higher frequency of musculo-
skeletal pain in nursing home residents; however, pain intensity 
did not differ significantly between nursing home residents and 
community-dwelling older adults. In addition, nursing home resi-
dents had a greater number of pain sites than community-dwelling 
older adults. While pain intensity and the number of pain sites 
were significantly associated with physical function, independence 

level, depression, anxiety, and quality of life in both nursing home 
residents and community-dwelling older adults, these associations 
were stronger among nursing home residents. 

The frequency of pain in older people can vary according to the 
place of residence. Studies have indicated that the prevalence of 
pain ranges from 25% to 50% in community-dwelling older adults 
and from 45% to 80% in nursing home residents.3) However, all 
participants experienced pain regardless of their place of residence. 
Our results showed a significantly higher frequency of musculo-
skeletal pain in nursing home residents (67.1%) than in communi-
ty-dwelling older adults (42.5%). A large, multicenter study report-
ed a 52.5% prevalence of neuropathic pain in older people present-
ing to outpatient clinics in Turkey.29) However, a population-based 
study of 5,326 older adults reported prevalences of neuropathic 
and musculoskeletal pain of 13.7% and 30%, respectively.30) Vari-
ous factors, such as pain definitions and recall periods, can be relat-
ed to inconsistency in pain prevalence in different studies. 

In our study, regardless of the type of pain, nursing home resi-
dents reported more upper back, hips/thighs, knees, and ankles/
feet pain in the last year and week than community-dwelling older 
adults. In contrast, community-dwelling older adults reported 
more wrist/hand pain in the previous year and week. The upper 
limbs are used in many daily living activities, from performing the 
simplest tasks related to self-care, which involves the basic activities 
of daily living, to the most complex, such as instrumental activities 

Table 1. Comparisons of participant demographic and pain characteristics, physical functions, anxiety, depression, and quality of life

Variable Community-dwelling older adults (n = 73) Nursing home residents (n = 73) p-value
Age (y) 73.5 ± 6.9 75.9 ± 8.1 0.094
Sex, female 34 (46.6) 27 (37.0) 0.240
Body mass index (kg/m2) 27.44 ± 3.80 27.43 ± 4.19 0.693
Type of pain 0.003*
 Musculoskeletal 24 (32.9) 42 (57.5)
 Neuropathic 49 (67.1) 31 (42.5)
Current pain intensity (cm) 5.4 ± 1.4 5.2 ± 1.5 0.470
Number of pain sites during the last 12 months 4.1 ± 1.8 5.0 ± 1.5 0.002*
Number of pain sites during the last 7 days 3.3 ± 1.9 4.3 ± 1.5 0.001*
Walking speed (m/s) 0.9 ± 0.2 0.7 ± 0.2 < 0.001*
TUG (s) 13.3 ± 3.5 16.4 ± 5.2 < 0.001*
MBI 99.1 ± 3.6 93.1 ± 11.7 < 0.001*
RAPA 2.9 ± 0.5 1.4 ± 0.8 < 0.001*
HADS-anxiety 6.8 ± 3.8 9.3 ± 3.6 < 0.001*
HADS-depression 5.8 ± 3.8 9.1 ± 3.5 < 0.001*
SF-36 physical component 52.1 ± 21.1 50.5 ± 21.6 0.620
SF-36 mental component 57.2 ± 19.3 53.7 ± 18.1 0.243

Values are presented as mean±standard deviation or number (%).
TUG, Timed Up and Go; MBI, Modified Barthel Index; RAPA, Rapid Assessment of Physical Activity; HADS, Hospital Anxiety and Depression Scale; SF-36, 
Short Form-36.
*p<0.05.
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Fig. 1. Distribution of pain sites according to the place of residence in the last year (A) and week (B) in people with musculoskeletal pain (n=66). 
Values are presented as percent. *Statistically significant difference.

of daily living mainly related to independence in the management 
of family life, use of domestic appliances, personal or public trans-
port, and control of their medication and finance.31) In addition, 
upper limb function tends to decrease with age in older people.32) 
We speculate that since community-dwelling older adults perform 
these upper limb-related activities of daily living more often than 
nursing home residents, overuse disorders such as entrapment 
neuropathies occur more commonly in this population. This 
might explain the higher frequency of neuropathic pain and wrist/
hand region involvement in community-dwelling older adults. 
However, we did not investigate the origin of pain, although the 
frequency of neuropathic pain was usually higher in nursing home 
residents than in community-dwelling older adults. Therefore, fur-
ther research is required to confirm our results. A detailed assess-

ment of pain distribution according to the body regions identified 
in our study may help rehabilitation professionals to design pre-
ventive rehabilitation programs targeting pain in older people. In 
this process, it would be reasonable to target different body regions 
according to the place of residence. 

The number of pain sites was also a notable risk factor for physi-
cal dysfunction. For example, multiple pain sites were associated 
with fall risk in older adults.33) Moreover, the number of joint pain 
sites was associated with incident mobility disability in older 
adults34,35) and was a better predictor of disability measures than 
pain intensity and interference with activities.36) Musculoskeletal 
pain was also associated with mobility disability, walking speed, 
depressive symptoms, body mass index, and physical activity in 
community-dwelling older adults.34,35) Similarly, we found that the 
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number of pain sites was associated with low physical measure 
scores among nursing home residents. These residents had a sig-
nificantly greater number of pain sites, which were associated with 
worse physical function, depression, anxiety, and health-related 
quality of life. 

Functional limitations and depression are common complaints 
in older adults and, when accompanied by pain, may significantly 
impact daily life.37) A recent study showed that pain was signifi-
cantly associated with physical frailty, as determined by exhaustion, 
slowness, weakness, low physical activity, and weight loss, in com-
munity-dwelling older adults.38) Another study showed that pain 
was associated with functional limitations, fatigue, sleeping prob-
lems, depressed mood, and quality of life.37) However, previous re-
search was conducted on the general older population and little is 

known about the differences between nursing home residents and 
community-dwelling older adults. Our results indicated that high-
er current pain intensity was correlated with slower walking speed, 
mobility, functional independence, and quality of life in nursing 
home residents and community-dwelling older adults. Higher cur-
rent pain intensity was also correlated with higher anxiety and de-
pression in both groups, with much stronger correlations observed 
among nursing home residents. 

Previous studies have suggested that nursing home residents be-
lieved their pain to be intractable and often did not complain to 
staff.39) Our results showing the close association of pain with poor 
quality of life, physical dysfunction, and high depression and anxi-
ety in nursing home residents suggests that pain must be assessed 
regularly, even in the absence of a complaint by an older adult. In 
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this context, regular rehabilitation programs targeting pain man-
agement and prevention should be implemented in nursing home 
settings. In addition, pharmacological treatment options should be 
evaluated. Longitudinal studies are also needed to investigate the 
most effective pain treatment options and their effects on quality 
of life, physical function, depression, and anxiety in older adults, 
especially those living in nursing homes. 

Our results suggest the importance of pain assessment to guar-
antee the health of older adults by demonstrating the high preva-
lence of pain and the factors associated with pain. In addition, the 
factors associated with pain differed between nursing home resi-
dents and community-dwelling older adults. Pain assessment 
should aim to characterize the pain type and physical, emotional, 
functional, and social impairments associated with pain in older 

adults based on the place of residence. 
Our results may have clinical implications. Our finding that 

nursing home residents were significantly more affected by pain 
than community-dwelling older adults highlights the importance 
of including regular pain assessment and management programs in 
nursing home care settings, even in the absence of complaints by 
older adults. The musculoskeletal pain sites observed in this study 
might guide clinicians and researchers in planning rehabilitation 
programs targeting musculoskeletal pain. However, due to the 
cross-sectional design of our study, we cannot conclude that the 
associated factors will decrease when pain decreases. Studies inves-
tigating the effects of pain management programs on these associ-
ated factors are needed. While we observed no significant differ-
ence in pain intensity between the nursing home residents and 
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community-dwelling older adults, less pain intensity was signifi-
cantly associated with physical function, independence, anxiety, 
depression, and quality of life in nursing home residents. There-
fore, clinicians should consider the patient’s place of residence. 

Our study has several limitations. First, we did not investigate 
the origin of pain. Disease-specific pain might have different effects 
on the variables assessed in our study. Moreover, the types and se-
verity of diseases that cause musculoskeletal and neuropathic pain 
require further investigation. Second, we accepted pain in a broad 
context and did not differentiate between acute and chronic pain. 
Third, we included only older adults without significant cognitive 
impairment. However, cognitively impaired older adults tend to 
have communication problems and cannot report pain properly; 
thus, their pain is under-detected.40) Therefore, our results cannot 
be generalized to such individuals. Fourth, owing to its cross-sec-
tional design, our study can only reveal associations and cannot in-
fer causality or provide an explanatory clarification for such associ-
ations. Finally, the sample size was small and our results are prone 
to significant bias due to the convenience sampling method. 
Therefore, longitudinal studies with large sample sizes and more 
robust sampling methods are needed to draw definitive conclu-
sions. 

In conclusion, the frequency of musculoskeletal pain was signifi-
cantly higher in nursing home residents, whereas that for neuro-
pathic pain was higher in community-dwelling older adults. While 
current pain intensity was associated with walking speed, mobility, 
functional independence level, anxiety, depression, and quality of 
life in both nursing home residents and community-dwelling older 

adults, these associations were much stronger in nursing home res-
idents. A higher number of pain sites during the last year and week 
was significantly associated with lower walking speed, mobility, in-
dependence level, health-related quality of life, and more anxiety 
and depression symptoms in older adults living in nursing homes, 
while only the number of pain sites during the last week, mobility, 
and health-related quality of life in were significantly associated in 
community-dwelling older adults. The number of pain sites during 
the last year was not associated with any study variables in commu-
nity-dwelling older adults. The results of this study highlight the 
importance of including regular pain assessment in nursing home 
care settings, even in the absence of complaints by older adults. 
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Table 2. Correlations between the number of pain sites during the last year and week and other study measures

Variable

Current pain intensity Number of pain sites during the last year Number of pain sites during the last week
Community- 

dwelling older adults 
(n = 73)

Nursing home  
residents (n = 73)

Community- 
dwelling older adults 

(n = 73)

Nursing home  
residents (n = 73)

Community- 
dwelling older adults 

(n = 73)

Nursing home  
residents (n = 73)

rho p-value rho p-value rho p-value rho p-value rho p-value rho p-value
Walking speed -0.568 < 0.001* -0.720 < 0.001* -0.287 0.088 -0.607 < 0.001* -0.206 0.945 -0.573 < 0.001*
TUG 0.650 < 0.001* 0.739 < 0.001* 0.316 0.056 0.616 < 0.001* 0.339 0.018* 0.534 < 0.001*
MBI -0.324 0.016* -0.687 < 0.001* -0.062 > 0.999 -0.520 < 0.001* -0.119 0.320 -0.448 < 0.001*
RAPA -0.336 0.016* -0.093 0.435 -0.088 > 0.999 -0.140 0.237 -0.108 0.945 -0.205 0.081
HADS-anxiety 0.309 0.016* 0.646 < 0.001* 0.127 > 0.999 0.566 < 0.001* 0.259 0.135 0.376 0.003*
HADS-depres-
sion

0.292 0.016* 0.643 < 0.001* 0.039 > 0.999 0.518 < 0.001* 0.092 0.945 0.331 0.008*

SF-36 physical 
component

-0.577 < 0.001* -0.845 < 0.001* -0.299 0.077 -0.606 < 0.001* -0.479 < 0.001* -0.522 < 0.001*

SF-36 mental 
component

-0.412 < 0.001* -0.794 < 0.001* -0.238 0.220 -0.579 < 0.001* -0.373 0.007* -0.471 < 0.001*

TUG, Timed Up and Go; MBI, Modified Barthel Index; RAPA, Rapid Assessment of Physical Activity; HADS, Hospital Anxiety and Depression Scale; SF-36, 
Short Form-36.
*p<0.05, corrected by Holm-Bonferroni Sequential Correction Method.
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