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Key summary points
Aim  To analyze the associations between pain and physical performance in different aging contexts.
Findings  Lower limbs Pain or Back Pain were associated with poor physical performance in older people.
Message  Pain symptoms are associated with reduced physical performance in older people, even with interference from 
clinical and sociodemographic factors.

Abstract
Purpose  To analyze the associations between pain and physical performance in different aging contexts.
Methods  Data from 1725 older adults from Canada, Brazil, Colombia, and Albania from the 2014 wave of the IMIAS were 
used to assess the associations between Back Pain (BP) or Lower Limb Pain (LLP) and physical performance by the Short 
Physical Performance Battery (SPPB). Three binary logistic regression models adjusted for sex, age, study site, education, 
income sufficiency, BMI, depressive symptoms, and chronic conditions were used to estimate the associations between LLP or 
BP and SPPB. The SPPB was classified into good performance (8 points or more) and poor physical performance (< 8 points).
Results  The mean age of the older men was 71.2 (± 3.0) and the mean age of the women was 71.2 (± 2.8) years. Older men 
(72.8%, p < 0.05) and women (86.1%, p-value < 0.05) from Albania had the highest frequencies of self-reported general pain. 
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Older women in Colombia had the highest frequencies of LLP or BP (33.5%, p-value < 0.05). In the fully adjusted logistic 
regression model, LLP or BP was significantly associated with poor SPPB (OR = 0.48, 0.35 to 0.66 95% CI, p < 0.01).
Conclusions  Pain symptoms are associated with reduced physical performance in older people, even when adjusted for other 
clinical and sociodemographic factors. Protocols for aiming to increase the level of physical activity to manage pain should 
be incorporated into health care strategies.

Keywords  Pain · Physical performance · Aging · Chronic condition · Multicenter study

Introduction

Pain is a multifactorial phenomenon influenced by physi-
cal, emotional, sociocultural, and environmental aspects, 
defined as an unpleasant sensory and emotional experience 
described in terms of actual or potential tissue injuries 
related to previous experiences [1]. Around one in three 
older people reports persistent pain [2], and the existence 
of pain in this population may be associated with depres-
sive symptoms, social isolation, changes in family dynam-
ics, and hopelessness [3]. Pain is also among the 10 main 
causes of disability in the world, which has an important 
impact on functional and socioeconomic activities in 
developed and developing countries [4].

Another relevant aspect of aging is physical perfor-
mance, an important predictor of health in the older popu-
lation due to its ability to identify adverse outcomes, as 
it detects losses in functional capacity, hospitalization, 
institutionalization, and mortality [5]. Among the tools 
for assessing the physical performance of older people, 
the Short Physical Performance Battery (SPPB) is a widely 
used test that analyzes balance, walking speed, and lower 
limb strength [6]. The associations between pain and 
physical performance in older people have been inves-
tigated in certain studies, where the main results show 
that pain reduces physical performance and can mediate 
adverse effects on this component of functionality [7, 8]. 
In a recent study evaluating 133 older people living in 
long-stay institutions in Brazil, it was identified that older 
people who reported pain symptoms had moderate or poor 
physical performance, measured by the SPPB [9].

The above-mentioned information becomes more rel-
evant when we consider that by the year 2050, 80% of 
older people will live in low- and middle-income countries 
[10] and may face many challenges that can contribute 
to increased pain symptoms and reduced physical perfor-
mance. Low-income older adults may have less access to 
resources that can help manage pain and improve physical 
performance, such as physical therapy, exercise programs, 
and assistive devices. They also may experience social 
isolation and lack of social support, which can lead to 
increased feelings of depression and anxiety, and these 
factors can exacerbate the negative effects of pain on phys-
ical performance [11].

Overall, there are several epidemiologic contexts that can 
affect the relationship between pain symptoms and physical 
performance in aging populations. We hypothesize that older 
adults living in low-income communities may have a higher 
burden of pain and reduced physical performance due to 
economic and sociocultural differences. The International 
Mobility in Aging Study [12] offers an important oppor-
tunity to assess how the presence of painful symptoms can 
affect functional performance in older individuals in four 
countries (Canada, Albania, Colombia and Brazil). For this 
study, our objective is to analyze the associations between 
pain symptoms and physical performance in different epi-
demiologic contexts of aging.

Methods

Research characterization

IMIAS is a multicenter, multidisciplinary, population-based 
longitudinal study conducted in Saint-Hyacinthe and King-
ston (Canada), Tirana (Albania), Manizales (Colombia), and 
Natal (Brazil). These sites have different socioeconomic, 
political, cultural, and religious contexts, which contribute 
to the formation of different population aging processes at 
each site. The IMIAS evaluated 400 participants (200 men 
and 200 women) in each city, with ages ranging from 65 to 
74 years old. Samples were collected at baseline (2012) and 
two more years of follow-up (2014 and 2016). For this study, 
we analyzed the data from the 2014 IMIAS follow-up wave.

Recruitment

Volunteers were recruited through registration at primary 
care centers in the neighborhoods of Manizales and Natal. 
A random sample was drawn and the researchers contacted 
them and invited them to participate in the study. In King-
ston and Saint-Hyacinthe, the older adults received a letter 
from their primary care physicians inviting them to contact 
the field coordinator to make an appointment for the assess-
ments. More information is available at www.​imias.​ufrn.​br 
[12].

http://www.imias.ufrn.br
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Exclusion criterion and sample

Participants with ≥ 4 errors on the Leganes Cognitive Test 
(LCT) [13, 14] would be excluded from the IMIAS. This 
assessment was performed in each follow-up wave. This is 
a tool adapted for older people with low levels of educa-
tion, who can screen out cognitive deficits that compromise 
their ability to understand the tests. In this study, 1725 older 
adults were included. The flowchart of the final sample of 
the 2014 IMIAS follow-up wave is shown below in Fig. 1.

Measures

Pain assessment

Participants were asked about pain symptoms in the last 
month by the question: “Have you been bothered by pain in 
the last month?” The answer was coded “yes” for presence 
of pain symptoms and “no” for absence of pain symptoms. 
In addition, those who answered “yes” were asked about the 
presence of pain in 12 areas (back, hips, knees, legs, feet, 
hands, wrists, arms, shoulders, stomach, head, neck, or other 
area) [15]. For these analyses, symptoms of back pain (BP) 
and lower limb pain (LLP) were taken into account.

Physical performance

Physical performance was accessed using the Short Physical 
Performance Battery (SPPB), a validated instrument that 
examines balance, gait speed, and lower limb strength by a 
sit-up-from-a-chair test. The SPPB tests were carried out by 
IMIAS researchers.

The balance test consists of the ability to stand for up to 
10 s with the feet positioned in three ways: together side by 
side, in a semi-tandem position and in a tandem position); 
the gait speed test is done by measuring the time taken to 
complete a 3 m or 4 m walk; and lower limb strength is 

assessed by the time taken to stand up from a chair five 
times [16, 17].

Each SPPB component has scores ranging from 0 (zero) 
to 4 (four) points. The total SPPB score is obtained by add-
ing the scores of each test, ranging from zero (worst perfor-
mance) to 12 points (best performance) [18]. Poor physical 
performance was categorized as < 8 points and good physical 
performance as 8 points or higher [19].

Covariates

Sex (male or female), study site (Kingston, Saint-Hyacinthe, 
Tirana, Manizales and Natal), and age were considered 
covariates when we assumed their potential influences on 
the association between pain symptoms and physical perfor-
mance. Education was measured using site-specific tertiles 
of years of study, categorized as “low,” “intermediate” and 
“high”. Income sufficiency was classified as "very well, “sat-
isfactory” and “unsatisfactory".

The number of chronic conditions was obtained by self-
report according to the Survey of Women's Health and 
Aging [20]. Such conditions include diabetes, hypertension, 
heart disease, cancer, chronic respiratory disease, rheumatic 
disease, and brain disease diagnosed by a physician. The 
number of chronic diseases was classified into three catego-
ries: 0–1, 2–3, and > 3.

Depressive symptoms were accessed by the Center for 
Epidemiological Studies Depression Scale (CES-D) [21, 
22]. This tool is designed to screen for depressive symp-
toms experienced in the week prior to the assessment and is 
widely used in older populations [23]. The score is obtained 
according to the frequency of symptoms (0 = never or rarely; 
1 = sometimes; 2 = frequently; and 3 = most often or always). 
The total score ranges from 0 to 60 points. Higher scores 
suggest higher frequency of depressive symptoms. The cut-
off point of the tool is 16 points.

Ethic aspects

IMIAS was approved by the Ethics Committee of all study 
sites: In Saint-Hyacinthe (Canada) by the Research Cent-
ers of the University of Montreal Hospital Complex; The 
Queen's University (Kingston/Canada); the Albanian Insti-
tute of Public Health; the Research Ethics Boards of the 
Federal University of Rio Grande do Norte (Natal/Brazil, 
Ethics Research Committee, Onofre Lopes University Hos-
pital 481/10), and the University of Caldas (Manizales/
Colombia). All volunteers signed a consent form to partici-
pate in IMIAS.

Fig. 1   Sample flowchart between the IMIAS baseline and the 2014 
follow-up wave
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Statistical analysis

Chi-square test and the T-test were used for descriptive anal-
yses to assess the differences in the distributions of pain var-
iables, SPPB, and covariates between men and women. Dif-
ferences between categories were attested by the Adjusted 
Standard Residuals. Bivariate associations between the cat-
egories of pain variables and SPPB were also obtained using 
the chi-square test.

For multivariate analyses, LLP and BP were grouped 
into a single variable “LLP or BP”. Three binary logistic 
regression models were used to estimate the independent 
association between LLP or BP and SPPB categories. Model 
1 consisted of only LLP or BP. For Model 2, sex, age, study 
site, education, income sufficiency, and BMI were added. 
For Model 3, CES-D and number of chronic conditions were 
added for complete adjustment.

Data were analyzed using the Statistical Package for 
Social Sciences 21.0 (SPSS). Regression coefficients 
for the linear models were estimated with 95% CI and 
p-value ≤ 0.05. Significant p-values are marked with an 
asterisk (*).

Results

The results of frequencies distribution are presented in 
Table 1. The sample consists of 1725 individuals from 5 
locations: 328 from Kingston, 345 from Saint-Hyacinthe, 
363 from Tirana, 372 from Manizales, and 317 from 
Natal. Additionally, Table 1 displays demographic, clinical, 
and functional data, as well as the distribution of pain vari-
ables. Among the sample of older men, the highest signifi-
cant frequencies of self-reported general pain were found in 
Tirana (72.8%, p < 0.05). Also, significantly higher distribu-
tions of self-reported general pain were identified in older 
women from Tirana (86.1%, p-value < 0.05).

The distributions of the LLP or BP categories were sig-
nificantly different in the older people across the research 
sites. The highest frequencies of LLP or BP were found 
in older women from Manizales (33.5%, p-value < 0.05). 
Older men from Saint-Hyacinthe showed higher frequen-
cies of LLP or BP, but this distribution was not significant. 
The frequency distributions of the SPPB categories are also 
shown in Table 1. Significant differences in the distributions 
of the SPPB categories were found in Tirana, Manizales, 
and Natal. The highest frequencies of the SPPB < 8 cate-
gory were in men (21%, p-value < 0.05) and women (30%, 
p-value < 0.05) in Manizales.

Table 2 displays the bivariate analysis between self-
reported pain variables and Short Physical Performance Bat-
tery (SPPB) categories. The SPPB was significantly associ-
ated with all pain variables (p < 0.01). 84.2% of older people 

with SPPB < 8 points had general pain (p-value < 0.05). 
Likewise, almost 40% of volunteers with SPPB < 8 points 
had LLP or BP.

The results of the multivariate analysis between LLP or 
BP, covariates, and SPPB are presented in Table 3. In the 
unadjusted model (1), LLP or BP was significantly asso-
ciated with reductions in SPPB (OR = 0.40, 0.30 to 0.53 
95% CI, p < 0.01). In model 2, self-reported LLP or BP was 
also associated with SPPB (OR = 0.41, 0.30 to 0.56 95% 
CI, p < 0.01). In the third model, self-reported LLP or BP 
was again associated with the risk of reductions in SPPB 
(OR = 0.48, 0.35 to 0.66 95% CI, p < 0.01).

Discussion

This study aimed to analyze the relationship between self-
reported pain and physical performance in community-
dwelling older people participating in the International 
Mobility in Aging Study (IMIAS). The main results of the 
study indicate that pain is a factor that negatively affects 
physical performance. In other words, pain is strongly asso-
ciated with low physical performance, even when sociode-
mographic and clinical factors are taken into account.

Significant differences in the distributions of general pain 
were identified in Saint-Hyacinthe, Tirana, Manizales, and 
Natal; however, the highest frequencies were in older people 
outside Canada. These results suggest that ethnic differences 
can influence the perception of pain, as identified in the 
study by Holt & Waterfield [24]. In addition, the influence of 
ethnic and cultural aspects seems to affect the perception of 
pain intensity, especially chronic pain [25]. The differences 
in the frequency distributions of self-reported general pain 
between countries found in this study corroborate previous 
research and deserve attention once these differences can 
affect pain management by patients and health profession-
als [26].

The other important topic to consider is that lower back 
and lower extremity pain are common problem among older 
people. Factors contributing to the development of pain in 
these locations in older adults include age-related changes 
in the spine and joints, osteoarthritis, osteoporotic verte-
bral fractures, obesity, and previous injuries [27, 28]. We 
observed that these types of pain had a significant relation-
ship with greater risk of reduced SPPB. As identified by 
previous studies [29, 30], our results also show LLP and BP 
playing an important role in physical performance decline 
in older population. In addition, restrictive BP is indepen-
dently associated with a decline in the physical function of 
the lower limbs [31], which may suggest that the assessment 
and management of these types of pain should be carried out 
together in clinical practice.
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Moreover, pain is a limiting factor in the production of 
maximum torques and load support. This process could be 
explained by the appearance of increased generalized mus-
cular inhibition, observed in people who report greater inten-
sity of pain [32]. Pain intensity is considered to be negatively 
associated with reduced functional capacity, thus inferring 
that individuals with greater pain intensity may have lower 
physical performance [33]. Pain also can generate “kinesio-
phobia” a term defined as “irrational, excessive, and lim-
iting fear of movements and physical activities, resulting 
from a feeling of vulnerability to a possible physical injury” 
[34]. The presence of fear of movement, predicts possible 
pain and can have repercussions on mobility, strength, and 
conditioning. This could largely explain the significant asso-
ciations in the low SPPB, in which the presence of pain 
would lead to the appearance of kinesiophobia, which in 
turn would induce a reduction in the level of physical activ-
ity and consequently affect physical performance. This sets 
in motion a sedentary behavior resulting from the chronic 
diseases present, accompanied by more pain; a vicious cycle 
that feeds back on itself.

It is important to highlight that the high pain intensity 
reported in older adults becomes a barrier to adherence to 
the practice of physical activities [35]. There is a relation-
ship between the volume of exercises practiced by the older 
people and the presence of complaints of chronic pain, espe-
cially in women, where those with the highest number of 
complaints also had a lower volume of exercises practiced 
[36]. On the other hand, frequency, duration, and intensity 
of exercises are associated with less reports of chronic pain 
[37].

Regarding chronic conditions, the presence of three or 
more was identified as a factor associated with poor physi-
cal performance in our sample. Along with painful symp-
toms, the presence of several chronic conditions affects 
pain management strategies and can determine physical 

functioning in aging, as pointed out by Ilves and col-
leagues [38]. Additionally, chronic conditions can affect 
mental health status, leading to depression, which in turn 
can worsen pain perception and lead to poor performance 
[39]. This aspect is directly related to another significant 
result found in this study: CES-D scores above 16 were 
risk factors for poor physical performance. Depressive 
symptoms are associated with reduced physical perfor-
mance in the older adults and this relationship is appar-
ently mediated by pain symptoms [40, 41].

Low level of education was significantly associated 
with the risk of poor physical performance. This result 
is in line with a large sample study (11,394 older peo-
ple) which identified marked reductions in physical per-
formance scores measured by the SPPB according to low 
educational levels [42]. We believe that the combination of 
multi-morbidity, the presence of depression and socioeco-
nomic vulnerability, which is common in developing coun-
tries, can accentuate negative results in the functionality 
and health of the older adults. Older people who are more 
likely to develop chronic conditions generally have higher 
levels of depression [39] and it is possible that the pres-
ence of musculoskeletal pain could exacerbate this risk. 
However, this behavior could be bidirectional, as depres-
sion exacerbates pain perception, but increased pain inten-
sity can contribute to the development and/or worsening 
of depression, contributing to performance limitation [2].

Although functional decline occurs naturally with 
aging, the level of this decline varies according to the 
presence of several factors, including social inequality and 
poverty throughout life [35]. Social inequalities can act as 
a mediator in the relationship between painful symptoms 
and low performance in older people in several ways. A 
previous study with IMIAS data revealed that physical 
performance in the aging is negatively affected when the 
individual experiences economic adversity during adult-
hood [43]. Older people from lower socioeconomic back-
grounds may have had more physical work during life-
course trajectories, which can increase their risk of chronic 
conditions that cause pain and lead to low performance.

Some potential limitations of this study deserve to be 
considered. The inclusion only of older people living in 
the community in a limited age group (between 65 and 
74 years old), did not allow us to infer whether the find-
ings would also apply to oldest populations. However, this 
study has strong points, such as the population samples 
used, due to their origin in several different locations, 
which guarantees socioeconomic and cultural diversity 
among the participants, with a wide range of exposures to 
adverse situations throughout the course of life. In addi-
tion, our study presents information that can be used in the 
elaboration of health policies aimed at health care for the 
older people, considering that pain can be an impacting 

Table 2   Bivariate analysis between pain variables and SPPB catego-
ries in IMIAS 2014 wave (n = 1725)

IMIAS International Mobility in Aging Study; SPPB short physical 
performance battery; General Pain:
Any self-reported pain; LLP lower limb pain; BP back pain
*p-Value for Chi-Square Test

Variable SPPB p-Value*

8 points or higher Lower than 8 points

General pain
 Yes 1000 (69.2) 235 (84.2)  < 0.01
 No 445 (30.8) 44 (15.8)

LLP or BP
 Yes 306 (21.2) 109 (39.1)  < 0.01
 No 1139 (78.8) 170 (60.9)
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Table 3   Results of multivariate binary logistic regression models between LLP or BP categories and SPPB and covariates from the 2014 IMIAS 
wave (n = 1725)

SPPB short physical performance battery; LLP lower limb pain; BP Back Pain; IMIAS International Mobility in Aging Study; OR: odds ratio; 
BMI body mass index; CES-D the center for epidemiological studies depression scale; IC confidence interval model 1: LLP or BP only; Model 
2: adjusted by sex, age, study site, education, income sufficiency, education, BMI, and LLP/BP; Model 3: added chronic conditions and CES-D

Variable Model 1 Model 2 Model 3

OR p-Value 95% IC OR p-Value 95% IC OR p-Value 95% IC

Constant 0.35  < 0.01 – 0.00  < 0.01 – 0.12  < 0.01 –
Age 1.09  < 0.01 1.04; 1.14 1.09  < 0.01 1.04; 

1.15
BMI – – – 1.08  < 0.01 1.05; 1.11 1.08  < 0.01 1.05; 

1.11
LLP or BP
 Yes 0.40  < 0.01 0.30; 0.53 0.41  < 0.01 0.30; 0.56 0.48  < 0.01 0.35; 

0.66
 No (Reference) – – – – – – – – –

Sex
 Female – – – 1.19 0.24 0.88; 1.59 1.04 0.79 0.77; 

1.40
 Male (Reference) – – – – – – – – –

Study site
 Natal – – – 1.95 0.03 1.06; 3.60 1.91 0.03 1.03; 

3.53
 Manizales – – – 3.52  < 0.01 1.93; 6.42 3.79  < 0.01 2.07; 

6.94
 Tirana – – – 2.14 0.01 1.17; 3.90 1.82 0.05 0.99; 

3.36
 Saint-Hyacinthe – – – 0.71 0.28 0.38; 1.31 0.70 0.27 0.38; 

1.31
 Kingston (Reference) – – – – – – – – –

Education
 Low – – – 0.64  < 0.01 0.46; 0.89 0.69 0.03 0.50; 

0.96
 Intermediate – – – 0.65 0.02 0.45; 0.94 0.69 0.06 0.48; 

1.01
 High (Reference) – – – – – –

Income sufficiency
 Unsatisfactory – – – 0.99 0.97 0.57; 1.70 0.92 0.76 0.53; 

1.58
 Satisfactory – – – 1.62 0.10 0.90; 2.89 1.41 0.24 0.78; 

2.53
 Very well (Reference) – – – – – – – – –

Chronic Conditions
 0–1 – – – – – – – – –
 2–3 – – – – – – 1.31 0.11 0.93; 

1.85
  > 3 – – – – – – 2.03  < 0.01 1.32; 

3.14
CES-D
 Yes – – – – – – 0.53  < 0.01 0.38; 

0.75
 No (Reference) – – – – – – – – –
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component on the health, physical performance and qual-
ity of life.

With this in mind, health professionals should be 
encouraged to develop adequate protocols for adaptive and 
individualized physical activity strategies for older peo-
ple with limitations due to pain. These protocols should 
have as their main objective, pain management approaches 
based on exercises in order to reduce the limitation due to 
pain. It is necessary to consider that this type of approach, 
together with pharmacological therapy, is part of a strat-
egy aimed at the management of chronic pain, since pro-
longed periods of reduced levels of physical activity can 
have an important impact on the health and functionality 
of older adults. It is imperative to encourage older adults 
with chronic pain to remain active as an integral part of a 
healthy aging program.

In summary, the presence of painful symptoms is 
related to reduced physical performance in community-
dwelling older people even when adjusted for other clini-
cal and sociodemographic factors. It is important to pri-
oritize the assessment of painful symptoms in the aging, 
in order to create prevention and care strategies that can 
minimize the impact of pain on the functionality and qual-
ity of life of this population.
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