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Older adults experience loss of functional 

performance, which may be multifactorial and include 
pain, frailty, and depression. Potential indirect effects 
may occur along the pathways of depression and frailty-
two major geriatric syndromes that are bidirectionally 
related and strongly associated with the onset of 
functional disability.(9) According to a recent systematic 
review, pain increases the risk of developing frailty by 
1.85-2 times, during an average follow-up period of 3-8 
years.(10,11) Although not fully understood, according 
to genomic analyses, pain and frailty share several 
mutual underlying mechanisms, including neurological 
pathways.(12) A longitudinal analysis revealed that pain 
appears to contribute to frailty incidence through the 
indirect effect of depression.(13)

The simultaneous occurrence of depression and 

frailty in late life is frequent, especially in population-

based studies. According to a recent meta-analysis, 

older adults with depression present a 2-3 times higher 

risk of developing frailty adults without depression (3-4 

in 10 individuals); a similar increased odds for frailty 

was evident in older people with depression than in 

those without depression.(9) Both depression and frailty 

are associated with adverse health outcomes, such as 

falls, hospitalization, institutionalization, and death, 

and especially with low quality of life due to impaired 

ADL performance.(14-16) Their synergistic effects would 

increase these adverse effects; thus, there is a need to 

investigate the shared pathological mechanisms and 

risk factors, common clinical variables, and potential 

interactions and predictive effects of both conditions.
The mechanisms underlying the association between 

depression and frailty include unhealthy lifestyle 
and immuno-metabolic, autonomic, and endocrine 
dysregulation.(14,17) Although epidemiological and 
pathological evidence points to an intimate relationship 
between depression and frailty, data on clinically 
associated factors (e.g., pain) that could explain their 
co-occurrence are scarce. Only few cross-sectional or 
longitudinal studies have explored the relationship 
between their co-occurrence and adverse outcomes 
such as functional disability.(9) 

Therefore, we hypothesize that depressive symptoms 
and frailty have indirect and direct effects on the 
relationship between chronic pain and functional 
disabilities. 

 ❚ OBJECTIVE

To evaluate the direct and indirect effects of chronic 

pain, depressive symptoms, frailty components, and 

functional disability using a pathway analysis approach 

for a sample of community-dwelling older adults. 

 ❚METHODS

Design, participants, and procedures
This cross-sectional analysis used data from the 
second wave of the FIBRA study (Fragilidade em 

Idosos Brasileiros – Frailty in Brazilian Older Adults)  
conducted between 2016 and 2017. The FIBRA 
study is a multicentric investigation of frailty among 
probabilistic samples of older Brazilians aged 65 
years and above, residing in seven Brazilian cities, and 
selected via convenience sampling. The second wave 
involved participants from two sites (city of Campinas 
and Ermelino Matarazzo, a sub-district of the city of 
São Paulo).(18)

Eligibility criteria were being participants of the 
first wave of the FIBRA study and having a permanent 
residence in the city. Individuals presenting with 
memory problems suggestive of dementia, severe 
complications of stroke, severe or unstable Parkinson’s 
disease, or visual or hearing deficits were excluded from 
the sample. Individuals who were bedridden, terminally 
ill, had cancer, or were undergoing chemotherapy 
treatment were also excluded.(18)

Among the 549 potential participants of the second  
wave of the FIBRA study, 130 were considered ineligible 
to answer part of the study protocol due to scoring 
below the cutoff score in the cognitive screening (i.e., 
median scores in the Mini Mental State Examination 
[MMSE] for the respective group by years of schooling: 
17 for those with 0 years of schooling, 22 for 1 to 4 years, 
24 for 5 to 8 years, and 26 points for those with at least 
9 years).(19) Therefore, the present analysis included 
information regarding 419 older adults who scored 
above the MMSE cutoff and provided valid responses 
for all questionnaire items. All participants were 
interviewed at home by two trained researchers. 

Measures
Chronic pain was assessed through a single self-report 
question that investigated the presence or absence of 
important and persistent pain for the last six months 
(yes or no). 

Depressive symptoms were evaluated using the 
Geriatric Depression Scale with 15 dichotomous 
questions (Geriatric Depression Scale, 15 items or 
GDS-15).(20) The GDS-15 is a continuous variable 
that ranges from 0 to 15 points. Clinically significant 
depressive symptoms were consistent with a GDS-15 
score of >5 points. 

The number of frailty components was investigated 
using the phenotypic criteria proposed by Fried et al. (21) 
Participants were classified according to the presence 
of each of the following five components using a 
continuous variable from 0 to 5:



Relationship between chronic pain, depressive symptoms, and functional disability 

3
einstein (São Paulo). 2023;21:1-7

- Unintentional weight loss in the past year (yes or 

no) was assessed. In case of “yes”, we asked how 

many kilograms the participant lost, considering as 

affirmative only if a loss greater than 4.5kg or 5% 

of body weight was reported.

- Fatigue was measured using two self-report items 

obtained from the Center for Epidemiologic Studies 

Depression Scale (CES-D)(22) with four possible 

responses (always; most of the time; few times; 

never or rarely). The responses “always” or “most 

of the time” were considered affirmative.

- Handgrip strength was measured with a Jamar manual 

dynamometer (Lafayette Instruments, Lafayette, 

Indiana, United States) placed in the dominant hand 

based on three attempts, with a one-minute interval 

between them. Participants whose averages of the 

three measurements, adjusted for sex and body mass 

index (BMI = weight [kg] / height2 [m]), were among 

the  lowest 20% of the distribution were considered to 

have low grip strength. 

- Gait speed is indicated by the average time (in 

seconds) spent by the participant to walk three times, 

in usual step, a distance of 4.6m, as recommended 

by Guralnik et al.(23) Participants whose average time 

of the three measurements was among the highest 

20% for the sample were considered frail. The time 

averages were adjusted for median height for both 

men and women.

- Leisure physical activity refers to the weekly 

frequency and daily duration of physical exercise 

and sports activities performed in leisure situations 

based on responses to items of the Minnesota 

Leisure Time Activity Questionnaire.(24,25) For 

calculating weekly caloric expenditure in leisure 

activities, the number of items to which participants 

responded affirmatively was considered and 

multiplied by the number of days per week and the 

number of minutes per day they performed leisure 

physical activity. For this variable, the quintiles of 

the distribution for men and women were calculated 

separately. Participants were considered inactive if 

they scored in the lowest 20% of the distribution of 

weekly caloric expenditure (by sex).

In addition to the sum of the positive frailty 

components, participants were also classified as frail if 

three or more components were identified; as pre-frail 

if 1-2 components were present; and as robust when no 

component was observed.

The outcome variable was functional disability, 

which was assessed using a self-report questionnaire 

regarding the performance of instrumental activities of 

daily living (IADL). Functional disability was identified 

among those who reported needing partial or total 
assistance to perform one or more IADL based on 
the Lawton Instrumental Activities of Daily Living 
Scale.(26,27) Seven IADL were assessed, namely, calling 
someone by phone, using transport, shopping, cooking, 
performing domestic chores, using medication, and 
handling money. We counted the total number of 
IADL for which functional disability was identified.

Ethics statement
The study received approval from the Human Research 
Ethics Committee of the State Universidade Estadual de 

Campinas, CAAE: 49987615.3.0000.5404; # 1.332.651 and 
from the Human Research Ethics Committee of the 
Universidade de São Paulo, CAAE: 92684517.5.3001.5390; 
# 2.952.507. All participants were informed about the 
objectives, procedures, and ethical concerns of the 
study, and they signed an informed consent form in the 
presence of members of the research team. 

Data analysis
The variables showed a non-parametric distribution. 
Descriptive analysis was carried out to assess the sample 
based on measures of absolute and relative frequency 
(%) for categorical variables; and mean and standard 
deviation for continuous variables. The percentage 
distributions and respective 95% confidence intervals 
(CIs) were estimated. A theoretical model (Figure 1) 
for the analysis of structural equations through path 
analysis was proposed to study the relationship between 
the variables of interest (i.e., the association between 
chronic pain, depressive symptoms, number of frailty 
components, and functional disability). Structural 
equation analysis was performed via path analysis; this 
type of analysis serves as an extension of the regression 
model and is used to determine the relationships among 
a set of variables. It, therefore, enables an analysis of 
direct or indirect relationships between the independent 
and dependent variables. 

Chronic pain

Depressive 

symptoms

Number 

of frailty 

components

Number of 

disabilities in 

instrumental 

activities of  

daily living

Figure 1. Hypothetical model of the relationship between the variables chronic 

pain, depressive symptoms, number of frailty components and number of 

disabilities in instrumental activities of daily living
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Straight arrows indicate a direct or indirect 

association, whereas elliptic arrows indicate covariance. 

After adjusting the indicators and significance tests, 

the final path analysis model was constructed, which 

either sustains or eliminates the relationships from 

the previous theoretical model. The following tests 

and reference for significant threshold values were 

used in this study: χ2 test for goodness of fit >0.05, χ2 

ratio (χ2 / GL) <2, Standardized Root Mean Square 

Residual (SRMR) ≤0.10, Root Mean Square Error 
of Approximation (RMSEA) ≤0.08, Comparative 
Fit Index (CFI) ≥0.90 and Tucker-Lewis Index (TLI) 
≥0.90. To analyze the goodness of fit of the proposed 
paths, significance tests were conducted on the path 

coefficients. Absolute values of t >1.96 indicate that 

the path has a statistically significant coefficient. 

Data analysis was performed using Stata software 

version 15.1.

 ❚ RESULTS

A higher proportion of our sample of 419 participants 

were women (69.8%) and  had 1 to 4 years of schooling 

(59.3%); the mean age was 80.3 years (SD±4.6). It 

was observed that 57.1% had chronic pain and 19.6% 

showed clinically significant symptoms of depression 

(GDS-15 >5 points). Regarding frailty status, 20.3%, 

63.0%, and 16.7% were classified as robust, pre-

frail, and frail, respectively. The mean number of 

frailty components was 1.44 (SD±1.06). At least 

one IADL-related disability was found in 49.6% of 

the sample and the total number of IADL-related 

disabilities ranged from 0 to 7 with a mean score of 

1.32 (SD±1.79) (Table 1).

After the first revision of the path analysis, acceptable 

values were obtained for all goodness-of-fit criteria and 

all path coefficients were significant (p<0.05). Chronic 

pain was removed (as a nonsignificant association) 

from the direct relationship with the number of 

IADL-related disabilities. 

As shown in figure 2, several direct associations 

were observed between chronic pain and depressive 

symptoms, chronic pain and depressive symptoms 

in relation to the number of frailty components, 

and depressive symptoms and the number of frailty 

components in relation to the number of IADL-related 

disabilities. Specifically, older people who reported 

chronic pain had a greater number of depressive 

symptoms and a greater number of frailty components. 

Having depressive symptoms was associated with a 

greater number of frailty components, and those who 

reported a greater number of depressive symptoms 

and a greater number of frailty components had a 

greater number of IADL-related disabilities.

In addition to the direct associations, indirect 

associations were also observed, as shown in table 2. 

Chronic pain and depressive symptoms were indirectly 

associated with a greater number of IADL-related 

disabilities, an association mediated by frailty.

Table 1. Characteristics of the sample regarding measures of interest

Variables % Mean (SD)

Chronic pain (yes) 57.1

Depressive symptoms 3.47 (±2.77)

GDS ≤5 80.4

GDS >5 19.6

Frailty components 1.44 (±1.06)

Level of frailty

Robust 20.3

Pre-frail 63.0

Frail 16.7

Number of IADL-related disabilities 1.32 (±1.79)

None 50.4

≥1 disability 49.6

IADL: Instrumental Activities of Daily Living.

Table 2. Final estimate of the indirect associations of the relationship between the 
variables chronic pain, depressive symptoms, frailty components and disabilities 
in Instrumental Activities of Daily Living, according to the Path Analysis

Indirect associations
Mediator 
variable

Coefficient p value

Chronic pain → IADL-related disabilities Frailty 

components

0.10 <0.001

Depression symptoms → IADL-related disabilities Frailty 

components

0.05 0.034

IADL: Instrumental Activities of Daily Living.

Chronic pain

Depressive  

symptoms

Number 

of frailty 

components Number of  

IADL-related 

disabilities

0.29

0.12

0.31

0.17

0.43

Figure 2. Final estimate of the direct effect of the hypothetical model of the 

relationship between the variables chronic pain, depressive symptoms, frailty 

components and disabilities in Instrumental Activities of Daily Living, according 

to the Path Analysis
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 ❚ DISCUSSION

To the best of our knowledge, this is the first study 

to explore both the direct and indirect relationships 

between chronic pain, depression, frailty, and IADL-

related disability in community-dwelling older adults. 

Chronic pain is directly associated with depressive 

symptoms and frailty. These two variables were directly 

associated with disability. Furthermore, we explored the 

indirect associations between them and observed that 

frailty mediated the association between chronic pain, 

depressive symptoms, and functional disability. Finally, 

frailty appears to be a catalytic factor that facilitates the 

pathway from chronic pain to functional impairment.

Studies exploring the interactions among pain, 

depression, and frailty are minimal. Pathway analysis 

studies can potentially test hypothetical models of 

interactions at a lesser cost than cohort studies. In the 

present study, we evaluated both direct and indirect 

relationships between pain, depression, frailty, and 

functional disability, taking into account the major 

pathway from chronic pain to the loss of IADL-related 

ability. Two recent meta-analyses revealed associations 

between the presence of pain and frailty.(10,11) Older adults 

with chronic pain show an almost two-fold increase in 

frailty incidence.(10,11) Several mechanisms can explain the 

correlation between pain and frailty, including mobility 

problems, undernutrition, multimorbidity, depression, 

social isolation and loneliness, altered neurophysiology 

of nociception, and other neurological pathways.(12,28,29) 

In our study, we observed an indirect effect of depressive 

symptoms on the association between pain and frailty. 

Depression and frailty were directly associated 

with IADL-related disability, with frailty mediating the 

association between chronic pain, number of depressive 

symptoms, and IADL-related disability. According to a 

previous study, an increase in frailty can contribute to 

a higher risk of functional disability with a considerable 

negative predictive effect in multiple organic systems.(30)  

The mediating effects of frailty on other disorders, 

syndromes, or symptoms limit IADL performance, 

restrict participation in community activities, and 

predispose individuals to injuries, hospitalization, and 

higher mortality.(31,32) Our study provides evidence 

regarding the complex interactions between pain and 

IADL-related disability and the potential mediating 

effects of depression and, especially, frailty.

Older adults suffering from chronic pain and other 

associated conditions, such as depressive symptoms, 

may have a decreased biological reserve, favoring the 

development of frailty and reduced functional capacity 

and interfering with the daily activities of people in this 

age group. In Brazil, population-based epidemiological 

surveys conducted among older adults show that chronic 

pain is more prevalent in women, older people with 

less education and in a poor economic situation, those 

who are insufficiently active in terms of physical activity 

in leisure settings,(33) and those who are dependent on 

others for basic ADLs and IADLs and have mobility 

disorders.(34)

The present study highlights the importance of 

a broader approach to the treatment of chronic pain, 

which considers multiple factors associated with the 

condition in the context of social inequality, as well as 

the need to implement multidisciplinary actions aimed 

at promoting healthy habits. The observed relationships 

can inform and guide decision-making in the care of 

older adults, along with setting goals and designing 

gerontological treatments that consider the complex 

network of interactions between the variables.

The strengths and limitations of this study are now 

addressed. Our study has several strengths, such as its 

design, which is based on a probabilistic community 

sample evaluated at home; moreover, the study excludes 

participants with potential cognitively impairments, 

employs previously recommended methods to assess 

the variables of interest, and involves a pathway analysis 

to infer mediating effects through a cross-sectional 

design. With regard to limitations, causality cannot be 

drawn from our analysis because of its cross-sectional 

design. In addition, several other variables, such as age, 

multimorbidity, and polypharmacy,  can interfere in the 

relation between pain, depression and frailty.(32) Among 

these, polypharmacy is considered of utmost importance 

because of its association with frailty(35) and the inherent 

risk of geriatric syndromes and disability, especially 

regarding prescriptions for pain.(36) Moreover, our study 

had a high attrition rate (only 50% of the participants 

participated in the follow-up study). 

 ❚ CONCLUSION

In the present analyses, chronic pain was not directly 

associated with functional disability in community-

dwelling older adults, but may indirectly contribute to 

functional disability through its association with frailty 

and depression. Longitudinal studies are recommended 

to replicate these findings, as they may help formulate 

strategies to prevent depression and frailty are relevant 

for older adults with chronic pain with the aim of 

improving long-term functional outcomes.
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