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Abstract
Introduction: Chronic musculoskeletal pain (CMP) and cognitive impairment
(CI) may reduce body awareness in older adults. The first aim of this study
was to determine the impact of CMP and CI on body awareness in older
adults. The second was to search for the factors most affecting body awareness using logistic regression analysis.
Material and methods: Two hundred and 65 older adults (males: 138 and
females: 127) aged 65 and over (mean age; 72.27 ±6.42 years) living in their
own homes were included. We used the following evaluation methods: CMP
intensity (Visual Analog Scale – VAS), cognitive status (Hodkinson’s Abbreviated Mental Test – HAMT), and body awareness (Body Awareness Questionnaire – BAQ). Logistic regression analysis was used to determine the factor
most affecting the BAQ score.
Results: Eighty-five point two percent of participants (n = 265) reported
CMP (lower extremity pain: 74.6%; spinal pain: 66.6%; upper extremities
pain: 44.4%). CMP intensity was higher in lower extremities (mean VAS: 5.73
±1.86 cm). Gender differences in terms of CMP were found in favor of males
(p = 0.0001). Mean HAMT score was 8.16±1.65. Gender difference in favor
of males was significant (p = 0.0001). Mean BAQ score was 77.61±20.90;
there was no significant difference between the gender (p = 0.142). There
was a significant moderate positive correlation between body awareness
and cognitive status (r = 0.382, p = 0.0001). However, a weak negative correlation was found between body awareness and pain intensity (r = –0.234,
p = 0.0001). Regression analysis showed that living environment (rural
area), low education level, low cognition level and increased CMP intensity
significantly predicted body awareness.
Conclusions: The results obtained from this study indicate that cognitive impairment and pain should be reduced by improving body awareness among
older adults. That is why health professionals should evaluate all related
factors affecting body awareness before planning the most suitable rehabilitation program.
Key words: older adults, musculoskeletal pain, cognition, body awareness,
logistic regression, chronic pain.

Introduction
Body awareness is our sense of our own bodies. It is an understanding of the parts that make up one’s body, where they are located, how
they feel, and even what they can do. Body awareness involves attention to and awareness of internal body sensations. Internal body awareness relies on receptors in joints, muscles, ligaments, and connective

Creative Commons licenses: This is an Open Access article distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 International (CC BY -NC -SA 4.0). License (http://creativecommons.org/licenses/by-nc-sa/4.0/).

Factors affecting body awareness in older adults with chronic musculoskeletal pain

tissue [1]. In recent years, the construct of “body
awareness” has emerged as a topic of scientific
research across a wide range of disciplines. Body
awareness has been proposed as one of the major mechanisms of mindfulness interventions, and
it has been shown that chronic pain and depression are associated with decreased levels of body
awareness [2–4].
Pain matrix includes, mainly, the somatosensory cortices the insular cortex, the anterior cingulate cortex and the thalamus. However, other
cortical and subcortical regions such as the hippocampus, amygdala, basal ganglia and the cerebellum are typically implicated, depending upon
the individual’s set of circumstances [5]. This suggests that the pain experience may be different
in each individual according to their own processing of pain [5, 6]. The body awareness can affect
some physiotherapeutic approaches and behavioral changes. It focuses on the basic function of
movements related to posture, coordination, free
breathing and awareness that constitutes the basis for the quality of movement in action, the expression of the self, interaction with others and
involvement in activities in life. Body awareness
therapies aim to integrate the body in the total experience of the self and to restore body awareness
and body control [7].
Body awareness can be influenced by many
factors. In recent years, especially in people with
chronic pain, body awareness methods have become popular. There is limited research in the literature on body awareness and pain in the elderly.
The aim of the present study was to investigate the factors affecting body awareness in older
adults with chronic musculoskeletal pain.

Material and methods
Subjects
This cross-sectional, comparative study was
conducted in 265 older adults (males: 138 and
females: 127) with musculoskeletal pain, aged 65
and over (mean age: 72.63 ±6.44 years) who are
living in their own homes in Denizli in Turkey. All
participants were able to walk independently. All
participants were visited and evaluated at their
own home. Subjects who did not have any pain
complaints, had cancer, used cholesterol medication [8] and did not want to participate in the
study were not included our research. Musculoskeletal diseases that cause pain are commonly
osteoarthritis, rheumatoid arthritis, cervical-lumbar discopathy, and sciatica. The educational level
of the subjects was illiterate, primary and secondary education, high school and university. The level of education was calculated as years because
there were also those who left education.

Study design
Data were collected via face-to-face interviews
with the researchers. Socio-demographic data ascertained included age, gender, living environment,
and educational level. All subjects were asked to
respond to the remainder of the interview protocol, including measures of pain intensity, pain localization, cognitive function and body awareness.
Outcome measures are described in more detail
below. Ethics committee approval for the study
was obtained from the Ethics Committee of Clinical
Research, Pamukkale University (PAU60116787020/51818). All participants received information
regarding the aim and methods of the study and
provided their informed consent.

Outcome measurements
Pain
To determine the frequency of current pain, all
eligible subjects were evaluated and asked to report whether they had had pain. The number of
medications taken by subjects was also obtained.
All participants were evaluated for severity of pain
using an 11-point numeric visual analogue scale
(VAS; 0 = no pain; 10 = worst pain imaginable).
Participants were asked to characterize their pain
intensity along a horizontal, 10-cm line. Participants who reported pain pinpointed it on a body
diagram. Painful areas are classified as spine, upper extremity, or lower extremity.

Cognitive function
The Hodkinson Abbreviated Mental Test (HAMT)
is used as a screening method to assess basic cognitive function in the elderly. In this test, each item
is worth 1 point, and the total scores range from
0 to 10 correct answers. The HAMT is widely used
by physical therapists and other health providers
to detect mild cognitive impairment and dementia in the institutionalized elderly populations. It
can be completed in approximately 3 min by older
adults and includes components requiring intact
short- and long-term memory attention, and orientation. A score of ≤ 6 is associated with the best
combination of sensitivity and specificity for the
identification of cognitive impairment. This cutoff
has been previously used to identify cognitive impairment in older persons [9].

Body awareness
The Body Awareness Questionnaire (BAQ)
measures awareness of body processes. An 8-item
subset of the 18-item scale was administered
using a 5-point Likert scale (1 = not true of me,
5 = very true of me). High scores indicate better

body awareness [10].
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Statistical analysis
Statistical analyses were conducted using SPSS
for Windows version 17.0 (SPSS, Inc., Chicago, IL,
USA). Frequencies were calculated for all variables,
and data were presented as frequencies and percentages or mean and standard deviation. Independent samples t test was used to reveal differences between the groups. Correlations between
the BAQ scores, socio-demographic data, and
HAMT scores were analyzed using Pearson’s and
Spearman’s correlation coefficients. Multivariate
logistic regression analyses were performed to
determine the factors most affecting body awareness scores. P-values < 0.05 were considered as
significant.

Results
Participants were 265 older male (n = 138) and
female (n = 127) subjects with musculoskeletal pain. Socio-demographic data are presented
in Table I. The majority of male participants lived
in an urban area (63%). The majority of the sample had a low level of education (69.4%) and reported taking medication (75.4%).
Clinical features of the sample are presented in
Table II. There were no gender differences in pain
localization (spinal pain, upper extremity, lower
extremity). Lower extremity pain intensity scores
were higher in female than male participants (p =
0.001); whereas HAMT scores were higher in male
than female participants (p = 0.0001). There was
no difference between the genders in BAQ score

(p = 0.142) and upper extremity (p = 0.397) VAS
scores.
Results of the correlation analysis are shown in
Table III. There were significant, moderate positive
correlations between body awareness and cognition, and weak positive correlations with education level (r = 0.382, p = 0.0001; r = 0.238, p =
0.0001, respectively). A significant weak negative
correlation was found between body awareness
and pain severity, and a negligible correlation with
the number of medications taken (r = –0.234, p =
0.0001; r = –0.147 p = 0.0001). There was a significant negative weak correlation between living
area and pain score (r = –0.206, p = 0.000), and
there were significant positive weak correlations
between living area and education level (r = 0.297,
p = 0.000) and BAQ score (r = –0.201, p = 0.001)
Results of the multivariate logistic regression
analysis are presented in Table IV. Cognitive status
(HAMT score), musculoskeletal pain intensity (VAS
score) and education level have been determined
as factors related to body awareness. In this analysis, living environment (rural area), low education level, low cognition level (HAMT score) and
increased musculoskeletal pain intensity were the
most negative factors for body awareness.

Discussion
Musculoskeletal conditions are the most common cause of severe long-term pain and physical
disability. The prevalence of musculoskeletal conditions increases markedly with age [11]. Musculoskeletal conditions are also the main cause of

Table I. Socio-demographic characteristics of study sample
Characteristics

Female (n = 127)

Male (n = 138)

Total (n = 265)

Age, mean (SD)
[years]

72.06 (5.99)

72.42 (5.90)

72.25 (5.94)

BMI, mean (SD)
[kg/m2]

28.44 (4.93)

26.31 (3.49)

27.33 (4.37)

Rural

56 (44.1)

51 (37)

107 (40.4)

Urban

71 (55.9)

87 (63)

158 (59.6)

Illiterate

50 (39.4)

10 (7.2)

60 (22.7)

1–8 years

72 (56.7)

112 (81.2)

184 (69.4)

> 8 years

5 (3.9)

16 (11.6)

21 (7.9)

Yes

104 (81.9)

96 (69.5)

200 (75.4)

No

23 (18.1)

42 (30.5)

65 (24.6)

Living environment,
n (%):

Education level, n (%):

Drug consumption,
n (%):

BMI – body mass index, SD – standard deviation.
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Table II. Clinical features of the samples (n = 265)
Variables

Total

Female

Male

P-value*

Spinal

207 (66.6)

103 (49.8)

104 (50.2)

NS

Upper ext.

134 (44.4)

66 (47.8)

72 (52.2)

NS

Lower ext.

232 (74.6)

119 (51.3)

113 (48.7)

NS

Pain localization, n (%):

Pain intensity, mean (SD)**:
Spinal VAS

5.30 (1.74)

5.51 (1.85)

5.08 (1.59)

0.078

Upper ext. VAS

4.26 (1.67)

4.39 (1.76)

4.15 (1.58)

0.397

Lower ext. VAS

5.73 (1.86)

6.12 (1.94)

5.78 (2.35)

0.001

8.16 (1.65)

7.77 (1.61)

8.51 (1.62)

0.0001

77.61 (20.90)

75.70 (20.31)

79.46 (21.42)

0.142

HAMT**
BAQ**

SD – standard deviation, VAS – Visual Analog Scale, ext. – Extremity, HAMT – Hodkinson’s Abbreviated Mental Test, BAQ – Body Awareness
Questionnaire, NS – not significant. *Independent sample t-test, **χ2 test.

Table III. Correlations between body awareness, age, body mass index, education, drug consumption, pain intensity and cognition (n = 265)
BAQ

Age

BMI

Education

NM

VAS

BAQ

–

Age

–0.109

–

BMI

0.053

–0.135*

–

Education

0.216**

–0.269**

–0.049

–

NM

–0.147*

0.096

0.035

–0.065

–

VAS

–0.249**

0.049

0.088

–0.156*

0.299**

–

HAMT

0.382**

–0.297**

0.046

0.477**

–0.065

–0.234**

HAMT

–

BMI – body mass index, VAS – Visual Analogue Scale, ext. – extremity, HAMT – Hodkinson’s Abbreviated Mental Test, BAQ – Body
Awareness Questionnaire, NM – number of medications. *p < 0.05, **p < 0.0001. All variables except education were correlated with each
other according to Pearson’s method. Education was correlated with other variables using Spearman’s method.

Table IV. Multivariate logistic regression analyses for body awareness (n = 265)
B

SE

b

t

P-value*

Age [years]

–0.18

0.246

–0.052

0.074

0.46

BMI

–0.09

0.132

0.047

0.706

0.48

Education

2.108

1.24

0.125

1.694

0.009

NM

–0.57

0.546

–0.07

–1.04

0.3

VAS

–2.11

0.879

–0.167

–2.4

0.02

HAMT

3.312

0.931

0.267

3.56

0.0001

Independent
variables

BMI – body mass index, VAS – Visual Analog Scale, ext. – extremity, HAMT – Hodkinson’s Abbreviated Mental Test, BAQ – Body Awareness
Questionnaire, NM – number of medications. *Multivariate logistic regression analysis was used.

disability among older age groups. The pain and
physical disability resulting from musculoskeletal
conditions negatively affect social functioning and
mental health, further diminishing patients’ quality of life [12].

Mindfulness-based interventions have recently been shown to be effective for the treatment
of chronic pain with a small to moderate effect
on pain and depression [13]. On the other hand,
emotional awareness is linked to better clinical
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outcomes and quality of life. It is reduced by depressive symptoms and depression-related affective and cognitive outcomes [14–18]. Cognitive
impairment is commonly associated with the pain
experience. This impairment represents a major
obstacle to daily activities and rehabilitation, especially in individuals with chronic pain [19, 20].
Chronic musculoskeletal pain is a highly prevalent
and often disabling condition among older adults,
who are also affected by deficiencies of cognition
and body awareness [21–23].
A major review of the research on gender, age,
and pain found that women experience more pain
compared to men and that the pain they experience increases with age [24, 25]. Another study
reported that women experience pain more often
than men [26]. Gender differences were statistically significant in terms of musculoskeletal pain only.
Our study examined 265 elderly people with
musculoskeletal pain. We observed that increased

age is an important factor leading to pain experienced in the spinal column and lower extremities (p < 0.001). In particular, we found that
lower extremity pain is more common in women
than in men. We believe that the main explanation was a higher mean body mass index (BMI)
in female participants and this increased weight
causes more load in the legs and joints. As a result, there are more degenerative changes in the
bone and joint structures of these people. On the
other hand, we noted that upper extremity pain
was lower than other pain localization (p < 0.000).
Older adults’ cognitive performance affects daily living and it is accepted as a strong predictor of
mortality [27]. Dirik et al. [28] found that women
experienced more cognitive impairment with age
compared to men; whereas other studies have
shown that cognitive impairment increased with
age in both men and women [27, 29]. In our study,
HAMT score varied with age, and men had higher
scores on this cognitive test than women. These
results suggest that older women experience more
cognitive decline with age than men. The elderly women evaluated in our study had a low level of education and all were housewives. Finally,
although musculoskeletal pain was found to be
a common problem in our study, no gender differences were found in terms of pain localization.
Body awareness can be adaptive or maladaptive in much the same way that pain can be adaptive or maladaptive. We base our argument largely on previous pain literature, and have examined
certain factors that influence body awareness
[2]. Although the related literature on this issue
shows that many factors affect body awareness,
our regression analyses showed that certain related factors (including age, gender, and BMI) did not
significantly predict body awareness in our sample

938

of older adults. On the other hand, some factors
such as cognitive status, pain intensity, and education level were identified as related factors to
body awareness in our study. We found relationships between body awareness and living area. At
the same time educational level affected the body
awareness. People living in the city had a higher
level of body awareness values and education levels. This may help us to approach the pain, but our
findings have poor correlations, so more research
needs to be done on this topic.
In some cases there were other diseases besides musculoskeletal diseases (e.g. hypertension,
biliary stones). This is a limitation of our work.
In conclusion, the results obtained from this
study indicate that in order to affect body awareness in older adults, cognitive impairments and
pain should be reduced. Correspondingly, physiotherapists working with older adults should focus
on pain intensity and cognitive impairment in order to plan the most suitable physiotherapy program for older adult patients.
The findings of this study show that there are
many determining factors, such as cognitive impairment, chronic musculoskeletal pain, education
level, and living environment. A geriatric rehabilitation program taking into accent all related factors identified in this study to affect body awareness of older adults is vital.
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