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Background/objectives: The impact of pain on the physical performance of patients in aged 

care rehabilitation is not known. The study sought to assess 1) the prevalence of pain in older 

people being discharged from inpatient rehabilitation; 2) the association between self-reported 

pain and physical performance in people being discharged from inpatient rehabilitation; and 

3) the association between self-reported pain and physical performance in this population, after 

adjusting for potential confounding factors.

Methods: This was an observational cross-sectional study of 420 older people at two inpatient 

aged care rehabilitation units. Physical performance was assessed using the Lower Limb Sum-

mary Performance Score. Pain was assessed with questions about the extent to which participants 

were troubled by pain, the duration of symptoms, and the impact of chronic pain on everyday 

activity. Depression and the number of comorbidities were assessed by questionnaire and medi-

cal file audit. Cognition was assessed with the Mini-Mental State Examination.

Results: Thirty percent of participants reported chronic pain (pain lasting more than 3 months), 

and 17% reported that this pain interfered with daily activities to a moderate or greater extent. 

Chronic pain (P=0.013) and chronic pain affecting daily activities (P,0.001) were associated 

with a poorer Lower Limb Summary Performance Score. The relationship between chronic pain 

affecting daily activities and Lower Limb Summary Performance Score remained significant 

(P=0.001) after adjusting for depression, age, comorbidities, and Mini-Mental State Examina-

tion score. This model explained 10% of the variability in physical performance.

Conclusion: One-third of participants reported chronic pain, and close to one-fifth reported that 

this pain interfered with daily activities. Chronic pain was associated with impaired physical 

performance, and this relationship persisted after adjusting for likely confounding factors.

Keywords: pain, older people, physical performance, rehabilitation

Introduction
Pain is one of the most common reasons for older people to seek medical attention.1 

There is some evidence that even though the prevalence of pain does not appear to 

increase with age, pain-related disability does increase.2 Of relevance to an aging popu-

lation, people reporting pain and moderate-to-severe levels of pain-related disability 

are more likely to report falls than those not reporting pain,2 and pain that interferes 

with daily activities is significantly associated with frailty in older men.3 Most older 

adults who seek advice from health care professionals present with multiple health 

problems. The most frequent combinations of presenting problems have been found 

to be arthritis/chronic back pain and vascular disease (15%), and arthritis/chronic back 

pain and psychological problems (11%).4
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Impaired physical performance, as measured by the Short 

Physical Performance Battery (SPPB), has been identified as 

a strong predictor of future disability, decreased mobility,5 

institutionalization, and mortality in older people.6 Moreover, 

pain has been associated with poorer physical performance 

(as measured by the SPPB) in community-dwelling older 

people.7 Bryant et al found that chronic pain, but not pain 

intensity, had an independent association with worsening 

physical performance in 925 community-dwelling older 

men and women.8 Multiple sites of pain was also found to be 

significantly associated with poorer SPPB performance, after 

adjusting for age, sex, height, and weight, in 600 community-

dwelling elders.9

Previous studies by our research group have found that last-

ing disability and falls are common among older people who 

have recently been hospitalized10,11 and that pain is associated 

with poorer stair negotiation,12 6-minute walk distance,13 6 m 

walking speed,14 and sit-to-stand15 performance among com-

munity-dwelling older people. However, the influence of pain 

on the physical performance of older people who have been 

hospitalized has not been well investigated. Establishing the 

relationship between pain and physical performance in older 

patients at hospital discharge has important clinical implica-

tions for both patient prognosis as well as post-hospitalization 

treatment planning. The relationship between pain and physical 

performance in older people may also be confounded by other 

factors, such as depression, age, other health conditions, and 

cognition, which impact on both pain and physical perfor-

mance.27 Cognitive impairment among older people presents 

a substantial barrier to pain assessment and treatment, and 

a strong direct association was observed in older patients, 

between chronic pain and depression.29,30 The present study 

aimed to assess 1) the prevalence of pain in older people being 

discharged from inpatient rehabilitation; 2) the association 

between pain and physical performance in this population; 

and 3) the association between pain and physical performance, 

after adjusting for potential confounding factors.

Methods
Design
This cross sectional study involved secondary analysis of 

predischarge assessment data from a prospective cohort study 

conducted at two inpatient aged care rehabilitation units in 

Sydney, Australia.10,11−16

Participants
The sample comprised 420 participants who had been hos-

pitalized for a range of conditions. The primary reason for 

admission was a musculoskeletal problem (29%), a neuro-

logical problem (8%), a fall (8%), or another medical condi-

tion (8%) or procedure (11%).

The Mini-Mental Status Examination Score17 (MMSE) 

was administered by the nursing or physiotherapy staff on 

the participating wards or, if this had not been done, by 

the study physiotherapist. Informed consent was sought 

from individuals with a MMSE score of 24 or more. Those 

with a MMSE score of less than 24 who were judged 

by the study physiotherapist to be able to perform the 

 physical tests were included in the study if they agreed to 

participate and if a “responsible person” (a family member 

or caregiver who had agreed to act on their behalf) gave 

informed consent.

The study was approved by the Human Research Ethics 

Committees of the University of Sydney and the participat-

ing hospitals. More detailed methods have been published 

elsewhere.10,11−16

Measures
Data on the sociodemographic descriptors (age, gender) and 

health (diagnosis) of the study sample were collected from 

participating patients’ medical records. A questionnaire and 

a physical performance assessment were administered by a 

trained physiotherapist within 48 hours prior to discharge 

from the ward.

The questionnaire included questions about pain and 

health conditions and symptoms (to supplement information 

obtained from medical records). Pain was assessed using 

three questions:

1. Are you currently troubled by pain or discomfort, either 

all the time or on and off?

2. Have you had this pain or discomfort for more than 

3 months?

3. Does this pain affect your daily activities?

The provided responses to the first question were “yes” 

and “no,” and the responses to questions 2 and 3 used a 

five-point scale (1= not at all, 2= a little bit, 3= moderately, 

4= quite a lot, 5= extremely).The answers to these questions 

were dichotomized for analysis as “moderately to extremely” 

and “not at all to a little.” The subjects were also asked about 

the distribution of pain and the presence of a range of health 

conditions and symptoms reported in the medical records, 

including depression and arthritis. Chronic pain is a subjec-

tive experience which is best measured  in pragmatic terms, 

rather than considering intensity only.18

A list of possible health conditions and symptoms 

 (including depression) was developed. The total number of 
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these that affected each participant was obtained from the 

medical record and the questionnaire.

Cognitive status was assessed using the MMSE,17 which 

was also used as part of the study entry process as described 

above. The MMSE has been found to have good reliability17 

and has been validated against a variety of other cognitive 

functioning tests in a wide variety of populations.17

The physical assessment included measurement of the 

three items used to calculate the Lower Limb Summary Per-

formance Score (LLSPS),19 the continuously scored version 

of the SPPB, which has been identified as a strong predictor 

of future disability, decreased mobility,5 institutionalization, 

and mortality in older people.6 The SPPB/LLSPS involves the 

timed performance on three tests: standing balance, sit-to-

stand ability, and gait speed. Standing balance was calculated 

as the sum of the durations that each of three positions (feet 

together, semitandem stance, and tandem stance) could be 

held without assistance or arm support, with a maximum of 

10 seconds for each stance. Sit-to-stand ability was measured 

by recording the time to complete five stands from a 45 cm 

chair, without assistance from another person or arm support. 

Gait speed was measured over 4 m. For the LLSPS, scaled 

scores are added to give a total score, for which the maximum 

possible value is 3. For easier interpretation, we converted 

this value to a score out of 30. Previous studies have shown 

this instrument to have adequate intratest (intraclass correla-

tion coefficient [ICC] =0.89 for the gait test; ICC =0.73 for 

the chair lift test, and ICC =0.97 for the balance test) and 

intertest reliability (ICC =0.87 to 0.97 for walking speed; 

and ICC=0.93−0.99 for chair lift test).6,19 As older patients 

may under- or overestimate their functional abilities, direct 

measures of physical performance are likely to produce more 

accurate results.

statistical analyses
Descriptive statistics were used to describe the sample, 

estimate the prevalence of pain, and to summarize the ques-

tionnaire responses and physical performance. Univariate 

and multivariate linear regression models were used to 

quantify the associations between the outcome (ie, the 

dependent variable, physical performance, as measured by 

the LLSPS), the explanatory variables (ie, the independent 

variable, self-reported pain), and the covariates. The variables 

to be included in the analyses were chosen a priori. The 

pain variables were participant reports of: being troubled 

by pain (“moderately or more”), chronic pain (defined as 

having pain for more than 3 months), having pain for more 

than 3 months that affected daily activities (“moderately or 

more”), and having back pain/lower limb pain. The covariates 

examined were arthritis in the lower limbs or spine, depres-

sion, gender, age, total number of participant-reported health 

conditions and symptoms, and cognitive status (MMSE 

score).

Univariate analyses were conducted to assess the rela-

tionship between physical performance (LLSPS score) and 

1) each of the pain variables, and 2) each of the covariates. 

The pain variables with the strongest relationship with 

physical performance (ie, chronic pain affecting daily 

activities) were then entered into a multivariate model, 

which also included each of the covariates that were signifi-

cantly  associated with outcome in the univariate analyses 

(ie, depression, age, comorbidities, and MMSE score). 

A P-value of less than 0.05 was considered significant for 

all analyses. The analyses were conducted using the SPSS/

PASW 18.0 (SPSS Inc, Chicago, IL, USA) and Stata 10 

(StataCorp, College Station, TX, USA) statistical software 

packages.

Results
Data on all measures were available for 420 participants. The 

participant characteristics are shown in Table 1. Seventy-

one percent (296) of participants reported being troubled by 

pain at discharge, and 30% (128) reported being affected by 

Table 1 Characteristics of the study participants (n=420)

Characteristic

Age (yr), mean (sD) 81.5 (8.2)
Females, n (%) 296 (70)
Troubled by pain, n (%) 
 not at all 
 A little 
 Moderately 
 Quite a lot 
 extremely

 
123 (29) 
127 (30) 
116 (28) 
49 (12) 
5 (1)

Pain for more than 3 months, n (%) 128 (30)
Pain affecting daily activities lasting for more than  
3 months, n (%) 
 not at all 
 A little 
 Moderately 
 Quite a lot 
 extremely

 
 
16 (14)
42 (35)
36 (27)
32 (24)
0 (0)

Pain in the lower limbs or back lasting for more than  
3 months, n (%)

82 (20)

Arthritis in the lower limbs or spine, n (%) 300 (71)
Total number of health conditions or symptoms,  
mean (sD)

8.3 (3.2)

Cognition (MMse), mean (sD) 25.7 (4.2)
Presence of self-reported depression, n (%) 95 (23)
lower limb summary Performance score (/30), mean (sD) 16.1 (4.1)

Abbreviations: MMse, Mini-Mental state examination; sD, standard deviation.
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chronic pain (ie, pain lasting at least 3 months). In 17% of 

the participants (70 people), chronic pain at least moderately 

affected daily activities.

As Table 2 shows, chronic pain (P=0.013), chronic pain 

affecting daily activities (P,0.001), depression (P=0.027), 

number of comorbidities and symptoms (P,0.001), lower 

MMSE score (P=0.002), and age (P,0.001) were associ-

ated with worse physical performance (lower LLSPS). There 

were smaller associations, which did not reach statistical 

significance, between reports of being troubled by pain 

(P=0.285), pain in the legs or back (P=0.125), arthritis 

in the lower limbs or spine (P=0.227) and worse physical 

performance. There was no indication of an effect of gen-

der on physical performance (P=0.789). The variability in 

physical performance explained by each individual variable 

was low (r2,3%).

The impact of pain of more than 3 months duration 

affecting daily activities on LLSPS persisted (P=0.001) after 

adjustment for depression, age, number of comorbidities, 

and cognitive status (Table 3).

Discussion
Thirty percent of this sample of older people at the point 

of discharge from hospital reported having pain that had 

lasted more than 3 months. This is higher than the  average 

 prevalence of chronic pain (23%) in Australians aged 

75−84.28 Desbiens et al found a 46% prevalence of pain 

in hospitalized older people, with the symptoms persisting 

for up to 12 months postdischarge.20 Several reasons could 

explain this high prevalence of chronic pain among older 

people at discharge from hospital. For instance, a number 

of pain medications commonly prescribed for chronic pain 

cannot be administered in this population because of the 

presence of comorbidities, such as congestive heart failure, 

peptic ulcer disease, cognitive impairment, and disorders 

requiring anticoagulant therapy − all of which are highly 

prevalent in older people.21

The present study found that chronic pain had a significant 

impact on physical performance. Participants who reported 

being currently troubled by pain or discomfort did not dem-

onstrate significantly poorer LLSPS scores (P=0.285), but 

LLSPS scores were lower in people who reported experienc-

ing this pain for more than 3 months. Similarly, a previous 

study in community-dwelling older people found that pain 

duration rather than intensity was associated with impaired 

physical performance.8 The duration of pain for long periods 

causes behavioral and cognitive alterations, and morphologi-

cal and chemical changes in the brain.29,30,31 Moreover, other 

Table 2 Univariate linear regression analysis of the association between explanatory variables and llsPs (n=420)

Explanatory variable LLSPS score,  
mean (SD)

Coefficient  
(95% CI)

Standardized  
coefficient

P-value

Troubled by pain 
 not at all/a little, n=250 
 Moderately to extremely, n=170

 
16.2 (4.2) 
15.8 (3.8)

 
−0.43 (−1.23 to 0.36)

 
−0.05

 
0.285

Pain for more than 3 months 
 no, n=292 
 Yes, n=128

 
16.4 (4.1) 
15.3 (3.9)

 
−1.07 (−1.91 to −0.23)

 
−0.12

 
0.013

Chronic pain affecting daily activities 
 not at all/a little, n=349 
 Moderately to extremely, n=70

 
16.4 (4.0) 
14.3 (4.2)

 
−2.08 (–3.11 to −1.05)

 
−0.19

 
,0.001

Chronic lower limb or back pain 
 no, n=327 
 Yes, n=82

 
16.2 (4.0) 
15.5 (3.9)

 
−0.76 (–1.74 to 0.21)

 
−0.08

 
0.125

Arthritis in lower limbs/ spine 
 no, n=120 
 Yes, n=300

 
16.4 (4.5) 
15.9 (3.9)

 
−0.53 (−1.4 to 0.33)

 
−0.06

 
0.227

Depression 
 no, n=325 
 Yes, n=95

 
16.3 (3.7) 
15.3 (5.0)

 
−1.1 (−2.0 to –0.12)

 
−0.11

 
0.027

gender 
 Women, n=296 
 Men, n=124

 
16.0 (4.0) 
16.2 (4.2)

 
0.12 (−0.74 to 0.97)

 
0.01

 
0.789

Age −0.09 (−0.14 to −0.05) −0.19 ,0.001
number of co morbidities −0.27 (−0.39 to −0.15) −0.21 ,0.001
MMse score 0.14 (0.05 to 0.23) 0.15 0.002

Abbreviations: CI, confidence interval; LLSPS, Lower Limb Summary Performance Score; MMSE, Mini-Mental State Examination; SD, standard deviation.
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evidence also indicates that the intensity of the pain also 

diminishes functional capacity.22

We found even lower LLSPS scores in participants who 

reported chronic pain that interfered with daily activities 

(P=0.002). These results suggest that severity of pain also 

plays an important role in the development of disability and 

functional impairment in older people. Similar findings were 

reported by Weaver et al, from a study of over 1,000 older 

men.23 Men with moderate and severe self-reported pain 

affecting daily life in the preceding 4 weeks were found to 

have significantly lower scores on activities of daily living 

(ADL), instrumental activities of daily living (IADL), and 

SPPB.23 Blyth et al also found that pain that interfered with 

daily work was significantly associated with frailty in older 

men, defined in terms of weight loss, muscle weakness, 

exhaustion, gait slowness, and low activity.3

Impaired physical performance may increase the risk of falls 

in older people with pain. Hubscher et al found that patients 

with pain were 6.4 times (6.4 = odds ratio) (95% confidence 

interval [CI]: 1.5–26.7) more likely to have low falls-efficacy 

(low perceived self-efficacy at avoiding falls during essential, 

nonhazardous activities of daily living) and to perform badly 

in tests of quadriceps strength, postural sway, and gait speed,24 

placing them at an increased risk of future falls. It has also been 

shown that people who report pain and pain-related disability are 

more likely to report falls than those who do not report pain.2

Poorer LLSPS was also associated with increased age in 

our study. These results are consistent with those of Miller 

et al25 who demonstrated that decline in SPPB score was asso-

ciated with older age (as well as low falls self-efficacy, poor 

vision, presence of diabetes mellitus, obesity, hospitalization 

in the preceding year, and kidney disease). Therefore, assess-

ment of pain is important in all ages. Previous research has 

shown that people with pain develop functional limitations 

classically associated with aging at earlier ages.25 People with 

high levels of pain are found to present similar degrees of 

functional limitations to those 20 to 30 years older.

To our knowledge, this is the first study to assess the impact 

of pain on a performance-based measure of mobility in older 

people at discharge from hospital. Previous studies to assess 

the impact of pain on lower extremity function have used self-

reported measures of physical function22−26 or have been con-

ducted with community-dwelling older people.23 Mossey et al27 

have shown that in independently living retirement community 

residents, both pain and depression influence physical perfor-

mance. Our data did not support the influential factor of depres-

sion but corroborate the influence of pain in performance.

The relatively large sample size was a strength of this 

study, but the study was not without limitations. We attempted 

to include all eligible inpatients in the study but as outlined 

in our previous publications from this study,10,11−16 a total of 

1,127 people were admitted to the wards during the study 

period. We experienced some logistical difficulties in that 

research personnel could not always be present when patient 

assessments were required. Some people with cognitive 

impairment were excluded as we were unable to contact the 

“responsible person” to gain consent. The inclusion of people 

with cognitive impairment may also have had an impact on 

the accuracy of the responses to time-related questions and 

physical assessments. In addition, as a result of the rehabili-

tation ward setting, our study participants all had mobility 

problems and had all undergone rehabilitation programs for 

these problems, and caution is required when considering the 

results in the context of other populations of older people. 

Approximately two-thirds of the included sample were 

female; however, based on the main reasons for exclusion 

from the study (lack of availability of a caregiver to give 

consent, lack of availability of hospital staff), it is unlikely 

that selection bias affected our results.10 The higher propor-

tion of women in the study probably reflects the gender mix 

of patients admitted to the ward during this time (although 

data are not available to confirm this).

Since this was a secondary analysis study, we did not have 

the opportunity to include any specific pain assessment tool 

that could provide evidence of some more specific features 

of pain in our sample or to specify other elements related to 

depression or other comorbidities that could be relevant to 

this sample. There is also a risk that the study findings could 

have been due to type 1 error, given the number of analyses 

undertaken, yet the strength of the relationship between pain 

and physical performance and the precision of the estimates 

suggest a true relationship.

Table 3 Multivariate linear regression analysis of the association 
between chronic pain affecting daily activities and llsPs (n=420)

Explanatory  
variable

Coefficient (95% CI) Standardized  
coefficient

P-value

Pain affecting  
daily activities

−1.78 (−2.81 to −0.76) −0.16 0.001

Depression −0.64 (−1.59 to 0.30) −0.07 0.180

Age −0.07 (−0.12 to −0.02) −0.15 0.003

number of  
comorbidities

−0.15 (−0.28 to −0.02) −0.11 0.028

MMse score 0.11 (0.02 to 0.20) 0.12 0.015

Note: The adjusted R2 (proportion of variability in llsPs score explained) for this 
model was 10%.
Abbreviations: CI, confidence interval; LLSPS, Lower Limb Summary Performance 
score; MMse, Mini-Mental state examination.
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The size of the contribution of the explanatory variables 

to the LLSPS was relatively small, despite being statistically 

significant. The LLSPS is a mobility test involving the com-

plex integration of multiple functions, and thus, age-related 

changes in other components of the sensorimotor system, 

such as muscle strength, neuromuscular coordination, vision, 

and proprioception are likely to have an impact on older 

people’s physical performance.13−15

The LLSPS is composed of mobility tasks similar to those 

of daily life and was designed to assess physical performance 

in older people. People with chronic pain may be reluctant 

to perform physical tests to their maximum ability, due to 

concerns about exacerbating pain. The association between 

pain and poor physical performance may also be exacerbated 

by inactivity. As this was a cross-sectional observational 

study, inferences on causation cannot be made. Future studies 

could investigate whether chronic pain management strate-

gies in older people with impaired mobility lead to improved 

physical performance. These insights could be used in future 

clinical trials, to design interventions to help older adults 

more effectively deal with chronic pain.

In summary, our results show that chronic pain was 

reported by one-third of older people at the time of discharge 

from inpatient aged care rehabilitation and was associated 

with impaired physical performance. Close to one-fifth of 

the participants reported that their chronic pain interfered 

with daily activities. Chronic pain that was reported to affect 

daily activities was more strongly associated with impaired 

physical performance than wad chronic pain per se. The 

association between chronic pain that affected daily activities 

and impaired physical performance persisted after adjusting 

for a number of covariates. This information can be used 

for better management of pain-related disability in this 

population, which could in turn contribute to improvements 

in everyday function and the quality of life in older people 

being discharged from inpatient rehabilitation.
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