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Chronic pain in older adults and direct and indirect associations with
sociodemographic and health-related characteristics: a path analysis

Abstract

Olbyjective: 1dentify the prevalence of chronic pain in individuals older than 70 years of age
and identify relations between chronic pain and both sociodemographic and health-related
characteristics to determine the role of chronic pain as a mediator between these variables
in relation to self-rated health. Methods: A cross-sectional study was conducted with 419
individuals aged 72 years and older, between the years of 2016 and 2017. The participants
wete from the follow-up of the FIBR A Study, which included non-institutionalized older
adults living in urban areas of the cities of Campinas and Ermelino Matarazzo in the
state of SAo Paulo, Brazil. The mediating variable was chronic pain, which was assessed
by the self-report of the presence of pain in the previous six months. The independent
variables were sociodemographic characteristics, health-related behaviors, multimorbidity,
depressive symptoms, insomnia and self-rated health. Direct and indirect relations were
tested using path analysis. Resu/ts: A total of 57.0% of the sample reported chronic pain.
The female gender, a high body mass index (BMI), multimorbidity, insomnia, and
depressive symptoms were directly associated with chronic pain. Chronic pain figured
as a mediator variable in the associations between self-rated health and gender, BMI,
multimorbidity, and symptoms of insomnia. Conclusion: Data demonstrate a complex
network of interactions between chronic pain and both sociodemographic and health-
related characteristics. Such knowledge can benefit the management and care of the
older adults affected with chronic pain.
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Chronic pain and self-rated health in older adults: path analysis

INTRODUCTION

Self-rated health (SRH) is a subjective assessment
measure of a comparative, evaluative nature based on
personal and social criteria that reveals the impact
of disease on the wellbeing of an individual. Studies
report that SRH as being poor or very poor is
associated with a lower socioeconomic status, physical
inactivity, multimorbidity, depressive symptoms,
polypharmacy, and falls in older adults"*. SRH is
considered an important measure for determining
the general health of a population and is a strong

predictor of negative outcomes, such as functional
disability and death**.

Chronic pain is highly prevalent in the older
population®* and is a determinant of self-rated
health®”. The burden of chronic pain can lead to
social isolation, difficulties regarding mobility, and
a reduction in quality of life, which may explain the
strong association with SRH*’. A study comparing
SRH in different age groups and its association with
chronic pain found that the effect of pain diminished
with the increase in age and that pain had a greater
influence on SRH than age per se'°.

In Brazil, few studies have been published with
the aim of understanding the role of chronic pain
as a mediating variable in the relation between SRH
and sociodemographic, psychosocial, and health-
related characteristics. Observational studies on
chronic pain among older people in Brazil all have
a cross-sectional design and only offer data on direct
associations. These studies report the prevalence of
chronic pain to range from 29.3% to 73.3%, with a
greater frequency in the female sex'"'2.

Chronic pain can influence psychological,
physiological, and social aspects of affected
individuals. Thus, knowledge on interactions
between chronic pain and both sociodemographic
and health-related factors as well as the effect of
these interactions on SRH could facilitate our
understanding of the need for a multimodal or
interdisciplinary approach to the management of
chronic pain and the understanding of the complex
network of interactions among different variables
throughout the course of life.

Rev. Bras. Geriatr. Gerontol. 2020;23(3):6200065

Therefore, the aim of the present study was
to identify the prevalence of chronic pain among
individuals older than 70 years of age as well as the
direct and indirect associations between chronic
pain and both sociodemographic and health-
related factors. A further aim was to propose an
explanation for the association between chronic pain
and self-rated health, highlighting potential targets
of interventions, such as modifiable health-related
variables, to ensure better management of chronic
pain and the maintenance of health among affected
older adults.

METHODS

A cross-sectional study was conducted using
data from the Fragilidade em Idosos Brasileiros (FIBR A
[Frailty among Older Brazilians|) study, which is a
multicenter longitudinal study. All data used in the
present study were from the second wave of the
FIBRA study, from which the variable of interest
(chronic pain) was collected.

The first wave of the FIBRA study occurred in
2008 and 2009 and involved probabilistic samples of
individuals 65 years of age or older (n = 3,478) residing
in seven Brazilian cities selected by convenience due
to the proximity to universities with research groups
in the field of aging. The seven cities were Campinas
(state of Sdo Paulo), Ermelino Matarazzo (district in
the city of Sdo Paulo), Belém (state of Pard), Parnaiba
(state of Piauf), Campina Grande (state of Paraiba),
Pocos de Caldas (state of Minas Gerais), and Ivoti
(state of Rio Grande do Sul)”. The follow-up of the
FIBRA study (second wave) was conducted in 2016
and 2017 and exclusively involved the participants
in the city of Campinas and district of Ermelino
Matarazzo (state of Sdo Paulo).

In the first wave, these two locations contributed
1,284 individuals 65 years of age or older (68.7%
women and mean age of 72.615.8 years). At follow-
up, 549 were located and interviewed at home (69.9%
women and mean age of 72.2%5.2 years), 192 had
deceased (59.9% women and mean age of 75.5£06.8),
and 543 were not located (70.5% women and mean
age of 72.0£5.6). Among the 549 older people with
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records in the databank of the second wave, 130
were excluded due to cognitive impairment and for
not answering the self-reported measures (Figure 1).

The score on the Mini Mental State Examination
was considered for the selection of participants based
on the cognitive criteria using the cutoff points
adjusted for years of schooling established in the
validation study conducted by Brucki et al."* (17 points
for illiterate individuals and those with no formal
schooling, 22 points for those with one to four years
of schooling, 24 points for those with five to eight
years, and 26 points for those with nine or more
years of schooling).

The variables of interest were chronic pain (based
on the answer to the following question: Have you
bhad any constant pain or pain that comes and goes in the last
six months? [yes or no|) and self-rated health (based
on the answer to the following question: Would you
say your health is generally very good, good, fair, poor, or very
poor?, for which the responses were dichotomized
as positive SRH [very good/good] or negative SRH
[fait/poot/very poot])®.

The following were independent variables: a)
sociodemographic — sex (male and female, self-
declared), age (measured in years from the date
of birth to the date of the interview), and years of
schooling (self-reported); b) physical activity — weekly
frequency and daily duration of physical exercise
based on answers to items selected from the adapted
version of the Minnesota Leisure-time Physical Activity
Questionnaire (MLTPAQ)™! considered for the
classification of the participants as active or inactive
based on the recommendations of the American
College of Sports Medicine (active =150 minutes
per week of moderate activity or 120 minutes per
week of vigorous activity);'” ¢) body mass index
(BMI), calculated as body weight (kg) divided by
height (m) squared (kg/m?) and using the cutoff
points recommended by the Pan American Health
Association' (recorded as a continuous variable);
d) morbidities — number of affirmative answers
to nine dichotomous items investigating whether
any physician had performed a diagnosis of heart
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disease, systemic arterial hypertension, stroke,
diabetes mellitus, cancer, arthritis or rheumatism,
depression, lung disease, and osteoporosis (responses
categorized as none/one disease and two/more
diseases; €) depressive symptoms — evaluated using
the 15 dichotomous items of the Geriatric Depression
Scale (GDS-15) with a cutoff point of = 6 points
for the screening of depressive symptoms'’; f)
symptoms of insomnia — evaluated using four self-
report questions with a dichotomous answer (yes
or no) taking the previous 12 months as reference:
Does it take you a long time to fall asleep?, Do you remain
awake most of the night?, Do you wake up in the middle of
the night and can’t get back to sleep?, Do you sleep badly at
night? An affirmative answer to at least one of these
questions indicated symptoms of insomnia®.

Descriptive analyses were performed for the
characterization of the sample with measures of
absolute and relative frequency for categorical
variables as well as mean, median, and standard
deviation values for quantitative variables. Percentage
distributions with respective 95% confidence

intervals were calculated.

To study the relations between the variables of
interest according to a previous theoretical model
(Figure 2)*, structural equation analysis was used
via path analysis. This type of analysis serves as an
extension of the regression model and is used to
determine relations among a set of variables. This
resource enables an analysis of direct or indirect
relations between independent and dependent
variables. Straight arrows indicate a direct or
indirect association, whereas elliptic arrows indicate
covariance. After the adjustment of the indicators
and significance tests, the final path analysis model is
created, which either sustains or eliminates relations
from the previous theoretical model. For the present
study, the tests and acceptance values were the
chi-square goodness-of-fit test > 0.05, chi-square
ratio (X?/GL) <2, standardized root mean square
residual (SRMR) =0.10, root mean square error of
approximation (RMSEA) =0.08, comparative fit
index (CFI) 20.90, and Tucker-Lewis index (TLI)
=0.90.*'
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Figure 1. Flowchart of final sample of study based on sample of FIBRA study 2016/2017.

Figure 2. Hypothetical model of relations between chronic pain and sociodemographic variables and health
conditions. Sio Paulo, Brazil, 2016/2017.
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After the analysis of the goodness of fit of
the data to the proposed paths, significance tests
were performed for the path coefficients. Absolute
values of t >1.96 indicate the path has a statistically
significant coefficient®.

All procedures were in accordance with the ethical
precepts contained in the Declaration of Helsinki as
well as the ethical norms stipulated by the Brazilian
Board of Health governing research involving human
subjects. The FIBRA study was approved under
certificate numbers 1.332.651 and 2.847.829. Process
2016/00084-8 and Conselho Nacional de Pesquisa (CNPq
[National Research Council]) process 424789/2016-
7. The present study received approval from the
Human Research Ethics Committee of the School of
Medical Sciences of the State University of Campinas
(certificate number: 3258919, April 11, 2019).

RESULTS

Four hundred nineteen older adults participated
in the present study. Women accounted for 70.2%
of the sample and the majority (60.9%) had between
one and four years of schooling. Mean age was 80.3
+ 4.75 years and mean BMI was 21.27 + 3.78 kg/m?.
A total of 74.5% of the participants were classified
at inactive, 67.3% had two or more chronic diseases,
53.0% had symptoms of insomnia, and 18.8% had
depressive symptoms. Regarding the variables of
interest, 57.0% had chronic pain and 47.0% self-
rated their health as fair/poot/very poor (Table 1).

After the third revision of the path analysis,
acceptable values were obtained for all goodness-
of-fit criteria (Table 2) and all path coefficients were
significant (p<0.05). In the first revision, direct
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relations that did not present a significant difference
in the estimate of the coefficients were excluded. In
the second revision, covariances between depressive
symptoms and multimorbidity as well as between
depressive symptoms and insomnia were included.
In the third and final revision, the bidirectional
relation between chronic pain and depressive
symptoms was included.

Figure 3 illustrates the results of the final path
analysis. The following were the main findings for
direct associations: the presence of chronic pain
was associated with the female sex, a high BMI,
multimorbidity, and symptoms of insomnia; negative
SRH was associated with low schooling, depressive
symptoms, and chronic pain. Depressive symptoms
and chronic pain had a bidirectional association
(Figure 3).

In the final path analysis model, chronic pain
was an important mediating variable of the indirect
associations between SRH and gender, BMI,
multimorbidity, and symptoms of insomnia, whereas
depressive symptoms constituted a mediating
variable in the association between chronic pain
and SRH (Figure 3).

The changes made to the final model following
the prior theoretical model were the exclusion of the
direct associations between age and physical activity,
morbidity, insomnia, chronic pain, and SRH; between
schooling and BMI, insomnia, morbidity, depressive
symptoms, chronic pain, and SRH; between gender
and physical activity, depressive symptoms, and BMI;
between physical activity and insomnia, depressive
symptoms, chronic pain, and SRH; between BMI
and depressive symptoms and insomnia; between
morbidity and SRH; and between insomnia and SRH.
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Table 1. Characteristics of participants in study, Sao Paulo, Brazil, 2016/2017.

Vatiables n (%) 95% CI Mean (SD)
Median

Age

Mean (standard deviation) 80 (£4.75)

Median 80

Sex

Male 139 (29.8) 25.8 - 34.1

Female 327 (70.2) 05.8-74.1

Schooling (years of study)

2 9 ot more 50 (11.3) 8.6 - 14.5

5to8 66 (14.9) 11.8 - 18.5

1to4 277 (60.9) 56.3 - 65.4

Tlliterate 57 (12.9) 10.0 - 16.3

Physical activity

Active 119 (25.5) 19.3-26.9

Inactive 348 (74.5) 73.3-80.6

Body mass index

Mean (standard deviation) 21.27 (£3.78)

Median 21.01

First quartile 18.65

Third quartile 23.70

Chronic diseases

Oto1 131 (32.7) 28.2-374

22 270 (67.3) 62.5-71.7

Insomnia

No 196 (47.0) 42.2-51.8

Yes 221 (53.0) 48.1-57.7

Depressive symptoms

Absent 311 (81.2) 76.9 - 84.8

Present 72 (18.8) 15.1 -23.0

Chronic pain

No 180 (43.0) 38.2-477

Yes 239 (57.0) 52.2-617

Self-rated health

Vety good/good 222 (53.0) 48.1-577

Fair/poot/vety poot 197 (47.0) 42.2-51.8

Table 2. Goodness-of-fit measutes through path analysis. Sdo Paulo, Brazil, 2016/2017.

Goodness-of-fit ctiteria Initial After 1 After 20 After 34
model revision revision revision
Chi-square goodness-of-fit test <0.001 <0.001 <0.022 0.079
Chi-squate ratio (?2/GL) <0.001 <0.001 <0.001 <0.001
Tucker-Lewis index 0.818 0.675 0.818 0.902
Comparative fit index 0.827 0.775 0.888 0.928
Standardized root mean square residual 0.049 0.072 0.056 0.050
Root mean squate error of approximation 0.158 0.070 0.052 0.042
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Figure 3. Final model of relations between chronic pain and sociodemographic variables and health conditions

according to path analysis. Sao Paulo, Brazil, 2016/2017.

DISCUSSION

The main findings were that 57.0% of the sample
reported having chronic pain, which was directly
associated with sex, BMI, multimorbidity, symptoms
of insomnia, and depressive symptoms. Chronic pain
was also a mediating variable in the associations
between SRH and sex, BMI, multimorbidity, and
symptoms of insomnia.

Regarding the high prevalence of chronic pain
(57.0%), a review study reported considerable
variability in studies conducted in Brazil, ranging
from 29.7% to 73.3%'"!. Among non-institutionalized
older people, the prevalence ranged from 29.3% to
54.7%%**. Van Hecke et al.” reported that, although
age is not a causal factor of chronic pain, the advance
in age is an important sociodemographic factor and
is associated with the increase in prevalence. Larsson
et al.’ found that chronic pain was more prevalent
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among individuals 85 years of age or older compared
to younger elderly individuals. In the present study,
the prevalence of chronic pain was higher among
women than men. According to previous studies,
women have a greater likelihood of developing
chronic pain over time™***,

BMI was directly associated with chronic pain
and the latter was a mediating variable of the indirect
association with SRH. Obesity can contribute to
an increase in chronic pain in two ways: due to
excessive load on the joints and due to the systemic
proinflammatory state caused by excess weight.
Moreover, pain contributes to sedentary behavior,
leading to a greater likelihood of developing obesity™.
The prevalence of pain is higher among obese
individuals compared to those with a BMI in the ideal
range”’. After 12 months of follow-up, Larsson et al.”
found that gender, BMI, and pain in more than one
location were associated with the persistence of pain.
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Besides being associated with chronic diseases, excess
body fat can exert a negative impact on functional
capacity, psychosocial aspects, and behavioral aspects
and can indirectly affect SRH'.

Multimorbidity was directly associated with
chronic pain and the latter was also a mediating
variable in the association between multimorbidity
and SRH. In the study conducted by Xin Peng?,
individuals with more morbidities had greater pain
intensity measured on a numerical pain rating scale
and chronic pain was a mediating variable in the
associations between multimorbidity and functional
disability as well as between multimorbidity and
impaired physical performance®. A possible
explanation for the indirect association between
multimorbidity and SRH is that multimorbidity is
more associated with poorer SRH when mediated by
modifiable symptoms, such as pain, pain intensity,
depression, somatic complaints, and restrictions to

physical activity, than to chronic disease per se.

In the present study, depressive symptoms were
directly associated with chronic pain. In a review
study involving predominantly retrospective studies,
Velly and Mohit* found higher frequencies of
depression and anxiety in patients with chronic pain,
reporting a bidirectional association (greater severity
of the psychological disorder related to greater pain
severity). Santos et al.* also report that the perception
of pain is worse in the presence of depression and
anxiety. These findings are explained by the fact that
both manifestations share the same brain activations

and neurotransmitters®.

Insomnia was directly associated with chronic
pain and indirectly related to SRH. Sivertsen et al.*’
studied different measures of sleep disorders to
identify the impact on pain and found an influence
on tolerance to pain. Pain can alter the signaling of
dopamine, which underpins the relation between
sleep and waking. However, further studies are
needed to explain how sleep disorders can alter the
function and release of dopamine and affect pain®.
Regarding the indirect association between insomnia
and SRH, Jiménez-Trujillo et al.” state that insomnia
exerts a negative impact on both the prognosis of
chronic pain and SRH.
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The present findings point to complex interactions
between chronic pain and both sociodemographic
and health-related variables, which suggests that
there are numerous associated factors and the effects
exert an influence on SRH. The review study by
Chireh and D’Arcy" showed direct relations between
chronic pain and depression, BMI, schooling, stress,
and loneliness and the authors found that, in the
absence of chronic pain, individuals older than 85
years of age have a greater likelihood of rating their
health as good compared to adults (45-54 years),
but this probability is inverted in the presence of
pain (individuals older than 85 years of age report
poorer SRH). The present study draws attention to
the negative impact that chronic pain exerts on SRH
and shows that a poor SRH prevails in the chain of
events formed by other interactions.

As limitations of the present study, selection bias
should be cited, since the sample was composed
of privileged survivors because institutionalized
or hospitalized older people were not included,
which could represent a sample with a better health
status. Although observational studies involving
path analysis represent a configuration of possible
causal relations by means of paths®, the present study
does not enable establishing causality between the
variables. Thus, additional studies are needed for
this type of understanding.

Further studies involving individuals 70 years
of age or older are needed in Brazil, as such studies
remain scarce and could offer signs, especially
psychosocial signs, of resilience that differs from
those found in younger cohorts'™!". Epidemiological
investigations, such as cohort and intervention
studies, should be conducted to understand the
interactions of the causal chain of chronic pain and
determine the results of interventions according to
covariables, such as those cited in the present study.
Moreover, pain intensity should be addressed in such
studies to quantify the strength of the association
according to the dose-response effect.

Chronic pain is a highly complex event affected
by multiple factors that should be analyzed,
especially as a mediator of negative outcomes, such
as multimorbidity, functional disability, and negative
SRH. This type of pain can lead to a cascade of
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negative events in the older population due to
the association with metabolic, psychosocial, and
neurological changes as well as individual, contextual,
and behavioral variables®. The strengths of the
present study were the mean age of the sample (80.3
years), as few studies have been developed with this
age group, which surpasses the life expectancy of the
Brazilian population, and the study design both in
terms of the analysis of the possible paths of chronic
pain that lead to negative self-rated health as well as
the age group and variables studied.

CONCLUSION

The results of the present study show the high

prevalence of chronic pain in the sample (57%)
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