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BACKGROUND/OBJECTIVE: Knee pain is an important health problem due to its high prevalence, negative impact on daily
activities and quality of life, and societal burden. While the link between excess weight and knee pain has been well-documented in
the literature, many studies are limited to patients with osteoarthritis or use cross-sectional data. This longitudinal study
investigated whether overweight and obesity were associated with the frequency and severity of frequent knee pain (FKP) episodes
over 4 years in civil servants enrolled in the ELSA-Brasil MSK cohort.
METHODS: Knee pain was assessed during baseline face-to-face interviews (2012–2014) and four yearly telephone follow-ups
(2015–2019). Disabling FKP episodes or those of moderate to very severe intensity were classified as severe. Multinomial logistic
regression models adjusted for confounders were used to test for associations in two participant groups: those with knee pain at
baseline (prognosis cohort) and those without knee pain (incidence cohort).
RESULTS: A total of 2644 participants were included: 54.2% female, mean age 55.8 (SD 8.8) years. In the incidence cohort
(n= 1896), obesity increased the risk of one (OR: 1.63; 95% CI 1.13–2.37) and multiple FKP episodes (OR: 2.61; 95% CI 1.71–3.97), as
well as the risk of non-severe (OR: 1.72; 95% CI 1.04–2.84) and severe FKP episodes (OR: 2.10; 95% CI 1.50–2.95). In the prognosis
cohort (n= 748), obesity increased the risk of multiple (OR: 2.54; 95% CI 1.60–4.05) and severe FKP episodes (OR: 2.31; 95% CI
1.49–3.59). Overweight presented the same trends but fell short of significance.
CONCLUSIONS: These results provide further support that overweight and obesity are important contributors to the incidence and
worsening of FKP, and that weight management must be prioritized in multidisciplinary knee pain prevention and treatment
programs to reduce the burden of musculoskeletal disorders.
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INTRODUCTION
Painful musculoskeletal (MSK) disorders are currently ranked
among the top 20 causes of disability-adjusted life-years across all
age groups globally [1]. They have also been the most common
causes of years lived with disability worldwide for the last 20
years [2]. Knee pain is a common MSK problem that increases
with age and body mass index [3], and it could lead to physical
disability and decreased quality of life [4]. Frequent knee pain
(FKP) is often defined as pain that occurs on most days of at least
one month [5] and, although it is a common symptom of knee
osteoarthritis (OA), it may be present regardless of an OA
diagnosis [6].
Obesity is a recognized risk factor for a variety of noncommu-

nicable diseases and is a serious morbidity in itself, which may
contribute to reductions of 5 to 20 years in life expectancy [7].
Multiple studies conducted in high-income countries have
previously demonstrated an association between overweight/
obesity and MSK pain [8]. Among knee pain studies, obesity was

found to increase the 3-year risk of severe knee symptoms
according to WOMAC pain and physical function subscales [9],
and weight gain was associated with worsening knee symptoms
(pain, stiffness and function) after 2 years, especially in individuals
with obesity [10]. Moreover, weight loss interventions seem to be
effective in reducing knee pain among adults with overweight/
obesity [11].
Brazil is a middle-income country facing a rapid demographic

transition along with a surge in overweight/obesity prevalence
[12]. According to the 2019 Brazilian National Health Survey, 1 in 4
adults have obesity [13]. A recent cross-sectional analysis from the
largest cohort investigating MSK disorders in Brazilian adults
showed a dose-response association between levels of obesity
and chronic MSK pain, particularly for pain located at weight-
bearing joints [14]. A meta-analysis on risk factors for knee OA, a
common cause of FKP, has estimated that overweight or obesity
accounts for 25% of new-onset knee pain, while only 5% might be
attributed to a previous knee injury [15].

Received: 30 March 2023 Revised: 24 August 2023 Accepted: 5 September 2023
Published online: 19 September 2023

1Post-graduate Program in Public Health, Faculty of Medicine, Universidade Federal de Minas Gerais, Belo Horizonte, MG, Brazil. 2Hospital das Clínicas/EBSERH, Universidade
Federal de Minas Gerais, Belo Horizonte, MG, Brazil. 3Department of Internal Medicine, Faculty of Medicine, Universidade Federal de Minas Gerais, Belo Horizonte, MG, Brazil.
4Rheumatology Service, Hospital das Clínicas/EBSERH, Universidade Federal de Minas Gerais, Belo Horizonte, MG, Brazil. 5Department of Preventive Medicine, Faculty of Medicine,
Universidade Federal de Minas Gerais, Belo Horizonte, MG, Brazil. ✉email: sandhi.barreto@gmail.com

www.nature.com/ijoInternational Journal of Obesity

1
2
3
4
5
6
7
8
9
0
()
;,:

http://crossmark.crossref.org/dialog/?doi=10.1038/s41366-023-01383-5&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41366-023-01383-5&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41366-023-01383-5&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41366-023-01383-5&domain=pdf
http://orcid.org/0000-0002-2926-4216
http://orcid.org/0000-0002-2926-4216
http://orcid.org/0000-0002-2926-4216
http://orcid.org/0000-0002-2926-4216
http://orcid.org/0000-0002-2926-4216
http://orcid.org/0000-0001-6303-2753
http://orcid.org/0000-0001-6303-2753
http://orcid.org/0000-0001-6303-2753
http://orcid.org/0000-0001-6303-2753
http://orcid.org/0000-0001-6303-2753
http://orcid.org/0000-0003-4027-2943
http://orcid.org/0000-0003-4027-2943
http://orcid.org/0000-0003-4027-2943
http://orcid.org/0000-0003-4027-2943
http://orcid.org/0000-0003-4027-2943
http://orcid.org/0000-0001-7383-7811
http://orcid.org/0000-0001-7383-7811
http://orcid.org/0000-0001-7383-7811
http://orcid.org/0000-0001-7383-7811
http://orcid.org/0000-0001-7383-7811
https://doi.org/10.1038/s41366-023-01383-5
mailto:sandhi.barreto@gmail.com
www.nature.com/ijo


Despite the high prevalence of knee pain and associated
disability, most studies on the relation between excess weight and
these outcomes are cross-sectional or restricted to patients with
knee OA. Longitudinal investigations in non-clinical participants
are important to assess whether excess weight enhances the risk
and severity of knee pain in this population. Evidence on the role
of overweight/obesity in the risk of FKP episodes can inform
healthcare management and policy-making and contribute to
reducing the burden of MSK disorders, especially in fast-ageing
countries.

METHODS
This study investigated whether overweight and obesity were associated
with the frequency and severity of FKP episodes over 4 years in a large
sample of Brazilian civil servants: (1) individuals without FKP and CKP
(incidence cohort); and (2) individuals with FKP and/or CKP (prognosis
cohort) at baseline.

Study design and participants
A longitudinal, prospective observational study with a 4-year follow-up was
conducted using data from the Brazilian Longitudinal Study of Adult
Health - Musculoskeletal cohort (ELSA-Brasil MSK). ELSA-Brasil MSK is an
ancillary study of ELSA-Brasil [16], comprising of 2901 active or retired civil
servants from the Universidade Federal de Minas Gerais (UFMG) and
Centro Federal de Educação Tecnológica de Minas Gerais at cohort
inception. A detailed description of the ELSA-Brasil MSK cohort has been
published elsewhere [17]. Individuals who completed baseline assessments
for the evaluation of knee pain and overweight/obesity, as well as at least 4
yearly telephone follow-ups, were eligible for inclusion in this study
(n= 2644) (Fig. 1).

Ethical approval
ELSA-Brasil MSK was approved by the ethics and research committee of
the UFMG, Belo Horizonte, MG, Brazil [protocol COEP/UFMG, Etic 186/06;
CEP 1.160.939; CAAE 0186.1.203.000-06]. The study was performed in
accordance with the ethical standards laid down in the 1964 Declaration of
Helsinki and its later amendments, and all participants signed a written
informed consent after they had been informed of the details of the study.

Assessment and definition of knee pain
At baseline of ELSA-Brasil MSK (2012–2014), participants underwent a face-
to-face interview where knee pain was investigated by the following
questions: “In the last 12 months, have you experienced pain, discomfort or
stiffness in the [left/right] knee?”; If yes, “Did you have pain, discomfort or
stiffness on most days of at least 1 month in the [left/right] knee?” and “Did
this problem in the [left/right] knee last more than 6 months?” A body
diagram was used to assist with pain location. Those with positive answers
(for at least one knee) to the first and second, and/or first and third

questions, were considered to have, respectively, frequent (FKP) and/or
chronic knee pain (CKP) at baseline, and defined as the prognosis cohort.
Those with negative answers both to FKP and CKP questions were defined
as the incidence cohort (Fig. 1). The choice to include individuals with CKP
and/or FKP on the definition of the prognosis is justified because both
knee pain phenotypes are clinically relevant and frequently overlap at
baseline: 58.8% of participants with knee pain >6 months (CKP) also
reported pain on most days of at least one month (FKP) (Supplementary
Figure). Furthermore, by excluding CKP and/or FKP from the at-risk
population, the incident cohort included only individuals free of relevant
knee pain in the last 12 months.
Between 2015 and 2019, 4 yearly telephone follow-ups were

conducted to enquire about the presence of FKP in each knee, defined
as pain on most days of the previous 30 days, as well as its intensity
(using a 5-point Likert scale ranging from very mild to very severe) and
associated disability. Disability was defined as FKP that prevented
normal daily activities (e.g., work, domestic or leisure activities) in the
previous 30 days.
The total number of FKP episodes during follow-up ranged from 0

(absent at all follow-ups) to 4 (present at all follow-ups). Participants who
reported at least one episode of moderate, severe, or very severe FKP and/
or at least one episode of disabling FKP pain were considered severe cases.

Assessment of overweight/obesity
Baseline anthropometric evaluations were performed by trained and
certified examiners using standardized and calibrated instruments,
according to a pre-defined protocol [18]. Weight (kg) and height (cm)
were measured with the participant barefoot, wearing light clothes and
standing straight with the head level, using Toledo® scales (model 2096PP,
Toledo, BR, capacity of 200 kg and accuracy of 50 g) and a SECA®
stadiometer (model SE-216, Hamburg, BRD, accuracy of 0.1 cm),
respectively.
Body mass index (BMI) was calculated as weight (kg)/height (m)2 and

categorized as (1) normal weight: ≤24.9 kg/m2, (2) overweight: 25–29.9 kg/m2

and (3) obesity: ≥30 kg/m2 [19].

Potential confounders
Baseline data on sociodemographic and lifestyle/clinical characteristics
were collected through structured interviews and validated questionnaires
[17]. Sex, age, educational level (university degree, secondary school,
elementary school or lower), leisure-time physical activity (LTPA) and
depression were considered confounders given consistent evidence on
their relationship with both obesity and pain [20–22]. Self-reported skin
colour/race (white, brown, black) and nature of occupation at baseline (or
last occupation if retired) were also considered potential confounders
because they have previously been shown to be associated with either
obesity or pain [20, 21, 23].
The nature of occupation was categorized into two groups based on

the description of the work task performed by the participant: non-
manual (reference) and manual [24]. LTPA was assessed by the long
version of the International Physical Activity Questionnaire and
categorized as follows: insufficient (no LTPA practice or some LTPA,
but not meeting the other two categories); moderate (≥3 days of
vigorous-intensity LTPA for at least 20 min/day; or ≥5 days of moderate-
intensity LTPA and/or walking, in combination or alone, at least 30 min/
day; or ≥5 days of any combination of walking, moderate-or-vigorous-
intensity LTPA achieving a minimum of 600 MET-min/week); or vigorous
(vigorous-intensity LTPA on at least 3 days, accumulating a minimum of
1500 MET-min/week; or ≥7 days of any combination of walking,
moderate-or-vigorous-intensity LTPA accumulating a minimum of 3000
MET-min/week) [25]. Depression was assessed through the adapted
Brazilian Portuguese version of the Clinical Interview Schedule-Revised
(CIS-R), considering the sum of all depressive symptoms [26].

Statistical analysis
Characteristics of the sample were described as frequencies and
percentages, or as means and standard deviations (SD). Associations of
overweight/obesity with the number and severity of FKP episodes were
tested in multinomial logistic regressions considering the two distinct
cohorts separately: prognosis and incidence cohorts. Three-category
outcomes were computed for the number of FKP episodes (absent=re-
ference, 1, and 2 to 4), and their severity (absent=reference, non-severe,
and severe).

Fig. 1 Flowchart of participants included in the analysis. ELSA-
Brasil MSK: Brazilian Longitudinal Study of Adult Health Musculos-
keletal cohort. Frequent knee pain = knee pain, discomfort or
stiffness on most days of at least 1 month in the last 12 months.
Chronic knee pain = knee pain, discomfort or stiffness last more
than 6 months in the last 12 months.
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After the bivariate analysis (the crude model), the models were adjusted
by sex, age, self-reported skin colour/race, education, nature of the
occupation, leisure-time physical activity and depression. All adjustments
were retained in the adjusted model regardless of the p value. Crude and
adjusted Odds Ratios (OR) with their respective 95% confidence intervals
(95% CI) were described. Statistical significance was set at p < 0.05, and the
goodness-of-fit of the final adjusted models was assessed using a
generalized Hosmer–Lemeshow goodness-of-fit test for multinomial
logistic regression models (mlogitgof command in Stata), with p ≥ 0.05
meaning the models were correctly fitted. All analyses were performed
using Stata statistical software (version 14.0; StataCorp, College Station,
Texas).

RESULTS
Of the 2644 participants included, the baseline mean age was 55.8
(SD 8.82) years and 54.2% were female. The majority of
participants had a university education (67.5%). Table 1 shows
the characteristics of the total sample, as well as those of the
incidence and prognosis cohorts, which included 1896 and 748
participants, respectively.
The average interval between baseline assessments and the first

telephone follow-up was 2.0 (SD 0.58) year. The interval between
each subsequent follow-up was 1.0 (SD 0.17) year for the first to
the second follow-up, 1.1 (SD 0.22) years for the second to third
follow-up and 1.0 (SD 0.23) year for the third to the fourth follow-
up.
Figure 2 presents the distribution of the number and severity of

FKP episodes during the 4-year follow-up period. In the incidence
cohort, FKP was reported by 24.4% of participants, with most of
them having only one episode during the follow-up period. In the
prognosis cohort, 64.3% of participants reported at least one
episode of FKP during follow-up, with the majority of them
reporting multiple episodes. The proportion of severe FKP was
higher in the prognosis cohort compared to the incidence cohort,
regardless of the number of episodes (Fig. 2).
Crude and adjusted OR and 95% CI for associations between

overweight/obesity and number of FKP episodes after 4 years of
follow-up are described in Table 2. In adjusted analyses, the group
with obesity were 1.63 times more likely to have one FKP episode
compared to the normal weight group in the incidence cohort
(95% CI 1.13–2.34). The risk of multiple FKP episodes was higher in
both cohorts for participants with obesity being 2.39 (95% CI
1.59–3.60) times more likely in the incidence cohort and 2.38 (95%
CI 1.51–3.77) times more likely in the prognosis cohort (Table 2).
Being overweight also appears to increase the risk of single and
multiple episodes of FKP, although statistical significance was
borderline.
Similar results were observed for the association between

overweight/obesity and FKP severity (Table 3). In adjusted
analyses, the risk of non-severe FKP episodes was increased in
the presence of obesity only in the incidence cohort (OR: 1.71;
95% CI 1.05–2.81). Obesity increased 1.99 (95% CI 1.43–2.78) and
2.17 (95% CI 1.41–3.36) the risk of severe FKP in the incidence and
prognosis cohorts, respectively, compared to normal weight.
Overweight showed similar trends, but the associations did not
reach statistical significance.

DISCUSSION
The results of this study showed that obesity increased the
4-year risk of multiple and severe episodes of FKP in Brazilian
civil servants with or without previous frequent and/or chronic
knee pain at baseline. Additionally, obesity was also associated
with a higher risk of a single FKP episode over 4 years, and of
non-severe knee pain episodes only among those without
previous knee pain, i.e. incidence cohort. The overweight
group showed similar trends but fell short of statistical
significance.

Previous longitudinal studies also found positive associations
between obesity and the risk of developing painful MSK
conditions. Haukka et al. [27] assessed the combined effect of
obesity, physical workload, LTPA and smoking on predicting
multisite pain after 2 years in kitchen workers and found that
individuals with obesity had 30% greater chances of experiencing
pain compared to normal-weight peers. In the HUNT study, a large
cohort investigating MSK disorders in the Norwegian population,
obesity increased the chances of developing chronic widespread
pain by 35% [28]. Additionally, Jinks et al. [9] also found that, in
older adults, obesity increased the risk of developing severe knee
pain by 2.79 times after three years of follow-up.

Table 1. Study population characteristics at baseline, ELSA-Brasil MSK
(2012–2014).

Characteristics Incidence
cohorta

(n= 1896)

Prognosis
cohortb

(n= 748)

All
(n= 2644)

Men 960 (50.6) 252 (33.7) 1212 (45.8)

Women 936 (49.4) 496 (66.3) 1432 (54.2)

Age group

<45 214 (11.3) 56 (7.5) 270 (10.2)

45–54 716 (37.8) 248 (33.2) 964 (36.5)

55–64 666 (35.1) 288 (38.5) 954 (36.1)

65+ 300 (15.8) 156 (20.8) 456 (17.2)

Self-reported skin colour/race*

White 957 (51.2) 339 (45.6) 1296 (49.6)

Brown 639 (34.2) 271 (36.6) 910 (34.9)

Black 219 (11.7) 113 (15.2) 332 (12.7)

Asian 41 (2.2) 17 (2.3) 58 (2.2)

Indigenous 14 (0.7) 1 (0.1) 15 (0.6)

Educational level

University
education

1 309 (69.0) 477 (63.8) 1786 (67.6)

Secondary school 458 (24.2) 207 (27.7) 665 (25.1)

Primary school or
lower

129 (6.8) 64 (8.5) 193 (7.3)

Nature of occupation**

Non-manual 1 658 (88.0) 661 (89.2) 2319 (88.4)

Manual 225 (12.0) 80 (10.8) 305 (11.6)

LTPA

Insufficient 1 321 (69.7) 544 (72.7) 1865 (70.5)

Moderate 409 (21.6) 145 (19.4) 554 (21.0)

Vigorous 166 (8.7) 59 (7.9) 225 (8.5)

Depression

No 1 812 (95.6) 685 (91.6) 2497 (94.4)

Yes 84 (4.4) 63 (8.4) 147 (5.6)

BMI

Normal weight
(<25 kg/m2)

761 (40.1) 217 (29.0) 978 (37.0)

Overweight
(25–29.9 kg/m2)

777 (41.0) 300 (40.1) 1077 (40.7)

Obesity (≥30 kg/m2) 358 (18.9) 231 (30.9) 589 (22.3)

Data presented as frequencies (percentages) for valid cases only.
LTPA leisure-time physical activity, BMI body mass index.
aCohort without frequent and/or chronic knee pain at baseline.
bCohort with frequent and/or chronic knee pain at baseline.
Frequency of missing values: *33, **20.
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Our study showed some differences between the incidence and
prognosis cohorts concerning the role of obesity in increasing the
risk of FKP. While obesity was found to increase the risk of single,
multiple, non-severe and severe FKP episodes in individuals
without previous knee pain, it was only associated with worse
outcomes (multiple and severe FKP episodes) in those reporting
knee pain at baseline. This might indicate that obesity contributes
to worsening baseline knee pain, more than simply predicting its
recurrence. For instance, Bindawas [29] had previously demon-
strated that the combination of obesity and FKP at baseline
predicted pace reduction among older adults after six years of
follow-up and that the effect of FKP combined with obesity was
greater than the isolated effects of either of these factors [29]. On
the other hand, differences in the results of both cohorts
investigated in our study could also be a result of an index event
bias (or collider stratification bias), a type of selection bias that can
affect research on the risk of disease sequelae when multiple risk
factors for sequelae are also risk factors for having the disease in
the first place, as in the case of obesity for knee pain [30].

The higher frequency of severe FKP episodes in the prognosis
cohort compared to the incidence cohort is consistent with the
recognized role of a previous pain experience as one of the most
important risk factors for a new and worst pain episode [20, 21].
However, it is also worth noting that other factors, such as higher
mean age and proportion of female participants in the prognosis
cohort, may have also contributed to the differences observed
between the two investigated cohorts.
The probable mechanisms underlying the effects of over-

weight/obesity on the risk of a future episode of knee pain are
mechanical overload and obesity-induced systemic inflammation
[31]. Mechanical overload, particularly in large weight-bearing
joints like knees and hips, is known to alter chondrocyte
metabolism and accelerate cartilage degeneration [31, 32].
Systemic inflammation related to obesity can also promote joint
and tissue damage [31–33], but it can also act as a trigger for
neural mechanisms of pain amplification within the central
nervous system, i.e. central sensitization [34]. Evidence from
studies investigating weight loss interventions provides further
support for the causal role of obesity in painful joint conditions
[10, 35, 36]. In addition to pain improvement with the reduction of
body weight, some of these previous studies also showed a
reduction in pressure pain thresholds, which indicates an
improvement in central sensitization [35].
Some of the strengths of this study are the large number of

included participants, the use of multiple pain assessments over a
long-term follow-up, and the adjustment of all analyses for
important confounders (e.g., physical activity and depression) that
are generally not assessed in large studies using validated
questionnaires such as those used in ELSA-Brasil MSK. Another
advantage is the reporting of associations in both an incidence
and prognosis cohort, given that participant recruitment that is
not conditioned to pre-existing symptoms is uncommon in
cohorts of MSK disorders. Possible limitations included the longer
interval between baseline and the first available follow-up (about
twice as long as the intervals between each subsequent follow-
up), as well as possible pain fluctuations not captured by yearly
pain assessments (which might underestimate the incidence of
FKP, although there is no reason to suppose that pain fluctuation
was affected by overweight/obesity status). As a consequence, the
magnitudes of the associations found between knee pain and
overweight/obesity might be conservative, as non-differential
misclassification of outcome will generally bias associations
toward the null. Finally, although the ELSA-Brasil MSK has
considerable sociodemographic and economic variability, its
sample was not intended to represent the Brazilian population

Fig. 2 Distribution of the number and severity of frequent knee
pain episodes, ELSA-Brasil MSK (2015–2019). N= 2644. The
incidence cohorts included participants without frequent (FKP)
and/or chronic knee pain (CKP) at baseline, while the prognosis
cohort included individuals with FKP and/or CKP. Numbers outside
the bars represent cumulative incidence (incidence cohort) and
frequency (prognosis cohort) of FKP according to the number of
episodes. Numbers inside the bars represent pain severity frequen-
cies within each number of episodes category.

Table 2. Association of overweight/obesity with the number of frequent knee pain episodes, ELSA-Brasil MSK (2015–2019).

Unadjusted model OR (95% CI) Adjusteda model OR (95% CI)

1 episode Multiple episodes 1 episode Multiple episodes

Incidence cohortb (n= 1857)

Normal weight (BMI < 25 kg/m2) 1.00 1.00 1.00 1.00

Overweight (BMI 25-29.9 kg/m2) 1.18 (0.88–1.58) 1.16 (0.81–1.67) 1.24 (0.92–1.68) 1.17 (0.80–1.70)

Obesity (BMI ≥ 30 kg/m2) 1.61 (1.13–2.28)* 2.46 (1.67–3.62)** 1.63 (1.13–2.34)* 2.39 (1.59–3.60)**

Prognosis cohortc (n= 734)

Normal weight (BMI < 25 kg/m2) 1.00 1.00 1.00 1.00

Overweight (BMI 25–29.9 kg/m2) 1.19 (0.76–1.86) 1.23 (0.82–1.84) 1.16 (0.73–1.85) 1.23 (0.80–1.89)

Obesity (BMI ≥ 30 kg/m2) 1.20 (0.72–2.01) 2.36 (1.54–3.63)** 1.11 (0.65–1.88) 2.38 (1.51–3.77)**

OR odds ratio, CI confidence interval, BMI body mass index, Multinomial Regression.
aAdjusted by sex, age, self-reported skin colour/race, education, nature of the occupation, leisure-time physical activity and depression.
bCohort without frequent and/or chronic knee pain at baseline.
cCohort with frequent and/or chronic knee pain at baseline.
*p < 0.05; **p ≤ 0.001.
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as it excludes the extremes of the socioeconomic population, i.e.,
the very rich and the very poor and unemployed. As a
consequence, the observed prevalence of obesity and FKP cannot
be extrapolated to the general population. However, there is no
reason to suppose that the associations between obesity and FKP
would apply only to the present cohort sample. As extensively
debated in recent years, although sampling representativeness is
necessary when we aim to estimate the prevalence of a condition
in a given population (which was not the objective of this study),
sampling representativeness is not required to draw valid
scientific inferences for associations found in well-conducted
epidemiological studies [37, 38].
This longitudinal study adds to data from high-income

countries and previous cross-sectional data from ELSA-Brasil and
ELSA-Brasil MSK cohorts [14, 39] on the relationship between
higher levels of excess weight and MSK pain. The continuation of
data collection in the later will allow future analyses addressing
changes in overweight/obesity and knee pain trajectories in
ageing Brazilians, contributing to much-needed evidence into
modifiable risk factors for pain and disability in this population.

DATA AVAILABILITY
The datasets generated during and/or analysed during the current study are available
from the corresponding author on reasonable request.
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