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Conclusion

The results show significant biological, psychological, and social disparities in the preva-
lence of chronic back pain in Brazil. The findings point to the need for tailored policies and
prevention programs with attention to vulnerable groups. Even though Brazil has universal
health care, those with better socioeconomic conditions are more likely to receive treatment.

Introduction

Chronic back pain is a major health concern throughout the world, and it has been the leading
cause of non-fatal health loss for nearly three decades [1]. It is highly prevalent and has high
healthcare and lost productivity costs [2, 3]. The high estimated healthcare and social burden
in Brazil are enormous [4]; estimates put it at $2.2 billion over 2012-2016 [2]. In Brazil, the
rate has increased from 13.2% in 2003 to 18.5% in 2013 [5, 6]. According to the Global Burden
of the Disease, low back and neck pain were the leading causes of years lived with a disability
in Brazil between 1990 and 2016 [4]. The age-standardized rate due to low back and neck pain
declined by 4.4% in this period, from 11,355 to 11,012 per 100,000 [4].

Previous studies have indicated that biological factors and health behaviors predict chronic
back pain. These include increased age [5, 7-9], sex [10-12], history of smoking [5, 13], alcohol
abuse [14], physical activity [5, 15], number of chronic diseases [5, 16, 17], and higher body
mass index (BMI) [5, 18]. Social conditions, such as lower education level [8, 19-21], occupa-
tion [8, 19, 22], lower income[8, 9, 23], and residential area [5, 17, 24] also show associations,
as do psychological factors like depression and depressive symptoms [17, 18, 25]. People living
in lower socioeconomic status and rural areas are often less likely to access multidisciplinary
pain management for chronic back pain than their counterparts [26]. Studies in Brazil have
shown associations between chronic back and biological and behavior factors such as older
age, being female, and smoking history [5, 12]; and lower social conditions, like having a lower
education level [27] and living in a rural area [5]. A study of treatment in Brazil showed that
43.9% of older participants did not receive any treatment despite the high prevalence of
chronic back pain, that those who did receive treatment typically used medication and/or
physical therapy/exercise, and that education, socioeconomics, and urban residence increased
access to physical therapy/exercise while medication was more prevalent among less educated,
poorer, and rural older adults [28]. But these studies are limited in that they use regional sam-
ples rather than covering the country as a whole and/or in that they do not explore treatment.
Thus crucial questions, such as how limitations on usual activities due to chronic pain dispro-
portionally affect social groups in the country and which types of treatment those with chronic
back pain are using, remain. Answers to these questions could shape effective public health
interventions and service delivery [29].

Such interventions should be based on the understanding that a dynamic interaction of bio-
logical, psychological, and social risk and protective factors influence chronic pain [30]. The
biopsychosocial model is a recognized heuristic approach to understanding the impact of
chronic pain, acknowledging that a complex interaction of factors influences individuals’
reports and experiences of pain [30]. Miaskowski and colleagues’ [31] refinement of the model
to examine chronic pain among older adults will be used here. It includes a number of key fac-
tors, such as biological factors (biological and chronological age, sex, comorbidity, health
behaviors, fatigue and sleep disturbance), psychological (depression, anxiety, stress, substance
use and abuse, pain-specific psychological factors), and social factors (race/ethnicity, culture,
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socioeconomic status, ageism and elder abuse, social support, and social isolation), which
affect the risk of chronic back pain in older adults [10, 30, 31].

People with chronic back pain often experience difficulties in functional capacity and per-
forming activities of daily living [32-34]. As multiple studies have shown, people who experi-
enced chronic pain were less likely or no longer able to participate in various activities such as
walking, exercising, lifting, recreation activities, conducting heavy household chores, main-
taining independent lifestyles, and attending social activities [32, 34, 35]. People living with
back pain report that it severely affects their emotional, sleeping, and energy functions [35].

A biopsychosocial framework is well suited to identifying non-drug as well as non-surgical
treatments such as self-management, physical therapies (exercise, massage, spinal manipula-
tion), psychological therapies (cognitive behavioral therapy), and complementary therapies
(yoga, tai-chi, acupuncture) [36, 37].

Brazil’s Pesquisa Nacional de Saude (PNS, National Health Survey) has been investigating
the prevalence of chronic back pain since 2013. The current study uses the second wave of
data, the PNS-2019, and the adapted biopsychosocial model to examine the following ques-
tions with respect to adults 20 and older. 1) Is chronic back pain associated with biological,
psychological, and social factors? 2) How prevalent is chronic back pain? 3) Do biological, psy-
chological, and social factors influence limitations on usual activities associated with chronic
back pain? 4) How do such factors relate to the use of pharmacological and non-pharmacologi-
cal treatment services among adults in Brazil?

Based on previous studies [5, 12] and the adapted biopsychosocial model [31], we hypothe-
size that biological factors, such as older age, being female, having more chronic conditions,
and a history of smoking will be associated with a higher prevalence of chronic back pain as
well as more limitations on usual activities. Psychological factors, such as having more depres-
sive symptoms, and lower socioeconomic conditions, will be associated with higher odds of
having chronic back pain and limitations on usual activities. Having higher socioeconomic sta-
tus will be associated with higher odds of reporting treatment.

Methods
Data

This study used microdata from PNS-2019, a national health survey conducted by the Instituto
Brasileiro de Geografia e Estatistica (IBGE, Brazilian Institute of Geography and Statistics).
IBGE is a federal agency responsible for the official collection of statistical information in Bra-
zil-essentially, the Brazilian census bureau [38]. PNS-2019 is a household-based national rep-
resentative survey of residents living in private households [39]. PNS-2019 provides detailed
information on the health conditions and determinants and the health care needs of the Brazil-
ian population, which are used in the Brazilian health surveillance program [38, 39].

PNS employs a three-stage conglomerate plan with primary sampling units (PSU) stratifica-
tion [38]. In the first stage, PSUs were selected using a proportional probability for the main
sample from census tracts (or sets of tracts). In the second stage, households were randomly
chosen from the tracts selected using the most recent National Register of Addresses for Statis-
tical Purposes. In the final stage, one selected adult (15 years or older) was randomly chosen to
respond to the complete questionnaire [38].

The PNS questionnaire has three parts [39]. The first part focuses on household characteris-
tics. The second part focuses on socioeconomic conditions of all household members, such as
income, level of education, health insurance coverage, health service use, and health conditions
of older adults aged 60 and over and children under the age of 2. An adult member of the
household provides this information regarding members of the household [39]. By simple
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random sampling from the list of adults in the household aged 15 or over, a respondent is
selected for the third part [39]. This person provides information about their health conditions
and lifestyle, among other topics [38]. The data used here was gathered for part three. The
Fundagdo Instituto Oswaldo Cruz has detailed information about the PNS, including ques-
tionnaires, survey design, and datasets (www.pns.fiocruz.br). The microdata can be found on
the IBGE website (https://www.ibge.gov.br/estatisticas/downloads-estatisticas.html?caminho=
PNS/2019/Microdados/Dados).

Ethics statement

The National Research Ethics Committee (Conselho Nacional de Etica em Pesquisa—
CONEDP) of the National Health Council (Conselho Nacional de Saude-CNS) (No. 3.529.376)
approved the PNS-2019 methodology. Participation was voluntary, and participants orally
consented to participate [38]. The questionnaire could be answered in whole or in part. The
PNS-2019 dataset is publicly available on the IBGE website without information that could
identify individual respondents.

Participants

The PNS-2019 collected data on 90,846 selected residents aged 15 and over. Eliminating
respondents aged 15-19 yielded a sample of 86,510. Among these, 823 (0.95%) had missing
data on selected variables. Thus, the final sample consists of 85,687 who provided complete
data on selected variables. Among them, 18,738 reported having chronic back pain, and 66,949
reported that they did not. Among the 18,738, 17% reported having limitations on usual activi-
ties due to pain and 68% reported receiving at least one form of treatment (Fig 1).

Measures

Pain. Pain was measured with a single question. Respondents were asked “Do you have
any chronic back problems, such as chronic back or neck pain, low back pain, sciatica, verte-
brae or disc problems?” (“O(a) Sr(a) tem algum problema crénico de coluna, como dor cré6-
nica nas costas ou no pescogo, lombalgia, dor ciatica, problemas nas vértebras ou disco?”).
Response categories were yes or no.

Pain treatment. Participants who had indicated they have chronic back pain reported on
what they were currently doing for back pain treatment-“What are you currently doing
because of your back problem?” (“O que o(a) Sr(a) faz atualmente por causa do problema na

90,846 * Adults aged 15 and over

* Adults aged 20 and over

4,336 ages 15-19

* Adults (20+) with complete data on pain and

823 had missing data biopsychosocial variables

. . 18,738 « Adults (20+) with pain
66,949 with no pain

Fig 1. Participants flowchart in the PNS-2019.
https://doi.org/10.1371/journal.pone.0269627.g001
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coluna?”). Categories of activities included: a. exercise regularly, b. physical therapy, c. using
medications or injections, d. acupuncture, medicinal plants and herbal medicine, homeopathy,
meditation, yoga, tai chi, or some other integrative and complementary practice, and e. regular
follow-up with a health professional.

Limitations on usual activities. Finally, participants who had indicated they have chronic
back pain responded to the question, “In general, to what degree does the back/spine problem
limit your usual activities (such as working, doing housework, etc.)?” (“Em geral, em que grau
o problema de coluna limita as suas atividades habituais (tais como trabalhar, realizar afazeres
domésticos etc.?”). The response categories were: it does not limit, a little, moderately, inten-
sively, and very intensively. Those who answered very intensively and intensively were classi-
fied as having “intense limitations on usual activities,” and the rest were categorized as not
having intense limitations.

Biological variables. Biological variables include age, sex, chronic conditions, BMI and
health behaviors (smoking, and drinking). Age was included as a categorical variable in years
(20-34, 35-49, 50-64 and 65 and over), and a dichotomous variable for female (male as the
reference group). PNS personnel asked the respondents, “Has a doctor given you a diagnosis
of (health condition)?” Those who responded affirmatively were considered as having the
chronic condition, and those who responded negatively as not having it. Chronic conditions
included arthritis, hypertension, diabetes, high cholesterol, heart disease, asthma, chronic lung
diseases (chronic bronchitis, emphysema or chronic obstructive pulmonary disease), cancer,
and kidney failure. Individuals were categorized as having none, one, two, or three or more
conditions. Participants indicated whether they currently smoked. Categories include 1. yes
daily, 2. yes, less than daily, and 3. do not smoke currently. Three categories were created for
alcohol consumption based on how often and how many drinks were consumed: 1. never
drink, 2. drink sometimes (less than once a month), and 3. drink often. This last category
includes those who reported drinking once a month or more and drank more than five drinks
on one occasion in the last month. Participants self-reported their weight and height. BMI was
calculated as weight (kg)/height (m®) and BMI categories were created: underweight, <18.5
kg/m?*; normal, 18.5 to 24.9 kg/m?; overweight, 25.0 to 29.9 kg/m?, and obese: >30.0 kg/m?
[40].

Psychological variables. For the evaluation of depression, we used the Brazilian version
of the Patient Health Questionnaire (PHQ-9) [41]. For each item, possible answers and respec-
tive scores are: (0) “not at all,” (1) “less than half of the days,” (2) “more than half of the days,”
and (3) “almost every day.” Total PHQ-9 scores were obtained by summing across all ques-
tions. Depression was defined by a PHQ-9 score of 10 or higher [41].

Social variables. Social variables included education, income, private insurance, race,
marital status, urban vs. rural residency, and region of residency. Data on two derived variables
created by IBGE were included in the analysis education (level of instruction) and per-capita
household income. Individuals were recategorized into four categories of education: 1. no edu-
cation or primary incomplete, 2. primary complete but not high school, 3. complete high
school (including some college), and 4. College degree or more. To calculate per-capita house-
hold income, the monthly gross income of all household members was included based on all
sources of income. Participants were instructed to report income from paid work, retirement
or pension, rent or lease, unemployment insurance, alimony, government programs, savings
accounts or interest from financial investments, and other sources. The income of people
whose status in the household was a pensioner, domestic worker, or relative of the domestic
worker was excluded from the calculation of gross monthly household income. These groups
were also excluded from the number of household members used as the denominator to study
per-capita income. Last, per-capita household income brackets (in minimum wages) were
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obtained by dividing the average income of the household members by the Brazilian monthly
minimum wage, which was $998 Brazilian reais (approximately $253.30 US dollars). Per-capita
household was then categorized by its relationship to minimum wage. The categories were 1.
“Less than 1/4,” 2. “1/4 t0 1/2,> 3. “1/2 to 1,” 4. “1 to 2,” and 5. “2 or more.” A dichotomous var-
iable measured the presence of private health insurance (having private insurance vs. not pri-
vately insured). Race was based on self-report. Participants were provided the following
categories: Branca (White), Preta (Black), Parda (Mixed or Brown), Amarela (Asian descent),
and Indigena (Indigenous). We combine those who selected Amarela and Indigena due to the
small size of these groups. People who might consider themselves mixed-race due to having
both Black and White parentage or ancestry in the United States typically consider themselves
Parda in Brazil. However, factors such as social class and geographic location influence racial
classifications in Brazil as well [42]. Marital status has three categories: 1. married, 2. divorced,
separated, or widowed, and 3. single. Finally, we included two variables that capture broader
socioeconomic context—a dichotomous variable for urban (urban vs. rural residence) and
regions (North, Northeast, Midwest, Southeast, South).

Statistical analysis

Descriptive statistics, medians, and proportions appear in Table 1. Bivariate analyses were
used to examine whether those with or without pain differ on biological, psychological, and
social domains. Chi-square tests were used for categorical variables and non-linear least
squares estimation for age. Table 2 presents age-adjusted prevalence rates. Age-adjusted preva-
lence rates were obtained using direct standardization with the standard weights from the age
distribution of the population aged 20 and over in 2019. Commands stdize and stdweight were
used to generate the estimates. Table 3 shows the results of the multivariate logistic regressions
that examine the likelihood of pain according to the domains. We provide results for three
hierarchical models. Model 1 includes the biological variables, model 2 adds the psychological
variable, and model 3 adds the social variables. Next, we examined how these variables influ-
ence the limitations on usual activities among individuals with chronic back pain. Results are
presented in Table 4 and include all biopsychosocial variables. Finally, we examined whether

Table 1. Descriptive statistics of the sample according to back pain status.

Variables
Biological
Age (%)
20-34
35-49
50-64
65+
Sex (%)
Female
Male
Chronic conditions (%)
None
1
2
3 or more
Current smoker (%)
No

No pain (n = 66,949) Pain (n = 18,738) Total (n = 85,687) p-value
<0.0001

27.3 12.2 23.8
31.2 27.7 30.4
24.3 34.4 26.6
17.2 25.7 19.2

51.0 60.3 53.2 | <0.0001
49.0 39.7 46.8

<0.0001
58.7 35.5 53.2
24.8 27.9 25.5
10.8 18.6 12.7
5.8 18.1 8.6

<0.0001
87.0 85.3 86.6

(Continued)
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Table 1. (Continued)

Variables No pain (n = 66,949) Pain (n = 18,738) Total (n = 85,687) p-value
Yes 13.0 14.7 13.4
Alcohol consumption (%) <0.0001
Never drink 56.8 61.4 57.9
Drink sometimes 27.9 26.5 27.5
Drink often 15.4 12.1 14.6
Body mass index categories (%) <0.0001
Underweight 1.8 1.8 1.8
Normal weight 39.4 34.7 38.3
Overweight 38.0 37.8 37.9
Obese 20.8 25.8 22.0
Psychological
Depressive symptoms (%) <0.0001
No 91.9 80.0 89.1
Yes 8.1 20.0 10.9
Social
Education (%) <0.0001
No education or primary incomplete 34.86 49.56 38.29
Primary complete or high-school incomplete 13.82 11.04 13.17
High-school complete 33.42 25.19 315
College degree or more 17.9 14.2 17.03
Per-capita household income (%) <0.001
Less than 1/4 7.5 7.7 7.6
1/4to 1/2 12.6 12.2 12.5
1/2to 1 27.4 29.9 28.0
1to2 28.5 27.8 28.3
2 or more 24.1 22.3 23.7
Private health insurance (%) 0.933
No 72.1 72.1 72.1
Yes 27.9 27.9 27.9
Race (%) 0.585
Branca 44.3 45.3 44.6
Preta 11.5 11.3 11.5
Parda 42.7 42.01 42.5
Other 14 1.4 1.5
Marital status (%) <0.0001
Married 42.7 43.24 42.8
Divorced/separated/widowed 17.6 25.11 19.4
Single 39.7 31.65 37.8
Urban/rural (%) 0.0008
Urban 86.5 84.9 86.2
Rural 13.5 15.1 13.8
Regions (%) <0.0001
North 7.3 6.7 7.1
Northeast 25.6 26.8 25.9
Midwest 8.0 6.4 7.6
Southeast 43.4 45.2 43.8
South 15.7 14.9 15.6

https://doi.org/10.1371/journal.pone.0269627.t001
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biopsychosocial variables influence the odds of reporting getting treatment for chronic back
pain.

Given the complex sample design of the PNS-2019, the appropriate weights derived from
the complex sample design were taken into account. All analyses were performed with the sur-
vey data module (svy) of STATA package [39]. All statistical analyses were done using STATA
SE 16.1.

Inclusivity in global research

Additional information regarding the ethical, cultural, and scientific considerations specific to
inclusivity in global research is included in the (S1 File).

Results

Bivariate associations between biopsychosocial factors and chronic back
pain

Table 1 shows the descriptive statistics of biological, psychosocial, and social variables for the
total sample by pain status. Most respondents (54.2%) were younger than 50 years. Women
comprised more than half of the sample (53.2%). Most of the sample (53.2%) did not report
having a health condition. The percentage of current smokers was 13.4%, and 14.6% reported
drinking often. Most of the sample was overweight (37.9%) or obese (22%). About 1 in 10
reported having depressive symptoms.

Regarding social variables, 38.3% reported having no education or less than complete pri-
mary, and almost half lived with less than one minimum wage job per capita a month. About
28% had private health insurance. Most of the sample report being White (44.6%) or Pardo
(42.5%), and 42.8% were married. The vast majority of the sample lived in urban areas, and
43.8% lived in the Southeast region. Compared to those with no pain, individuals with pain
were older and more likely to be women. They were also more likely to have lower educational
levels and per capita household income. A higher proportion of those with pain reported being
divorced, separated, or widowed. In terms of health behaviors, participants with pain were
more likely to be obese, smoke currently, and never consume alcohol. Individuals with back
pain were more likely to have multiple health conditions than those with no back pain.

Age-adjusted estimates of the prevalence of chronic back pain across
groups

The prevalence of back pain in the sample was 23.4% (95% CI 22.8-24.0). Being female, with
low education, overweight or obese, currently smoking, having depressive symptoms and
more chronic conditions, and living in rural areas correlate positively with chronic back pain.
Prevalence rates were lower among residents in the Midwest region (Table 2).

Adjusted associations between biopsychosocial variables and chronic back
pain

Table 3 presents the results of the logistic regression models. In all models, compared to those
ages 20-24, older age groups had higher odds of having chronic back pain. Men were less likely
than women to report having chronic back pain. Having more chronic conditions was also
associated with higher odds of having chronic back pain. Adults who were current smokers
had higher odds of having pain. For alcohol consumption, coefficients turned significant after
adding psychological and social domains. In Model 3, those who drank sometimes or often
were more likely to report having pain than those who never drank. Obesity was associated
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Table 2. Age-adjusted prevalence rates of chronic back pain.

Variables Prevalence 95% CI p-value
Total 23.4
Biological
Age (%) <0.0001
20-34 12.3 | (11.5-13.1)
35-49 20.2 | (19.1-21.3)
50-64 30.3 | (29.2-31.4)
65+ 31.2 | (29.9-32.5)
Sex <0.0001
Females 24.9 | (24.1-25.6)
Males 19.0 | (18.4-19.7)
Chronic conditions <0.0001
None 17.4 | (16.8-18.1)
1 24.6 | (23.3-25.9)
2 30.5 | (28.4-32.6)
3 or more 44.9 | (39.6-50.2)
Current smoker 0.0053
No 219 | (21.3-22.4)
Yes 23.7 | (22.4-24.9)
Alcohol consumption 0.0684
Never drink 22.3 | (21.6-23.0)
Drink sometimes 22.0 | (21.1-22.9)
Drink often 20.4 | (18.9-21.9)
Body mass index categories <0.0001
Underweight 21.8 | (18.1-25.5)
Normal weight 20.7 | (19.9-21.4)
Overweight 21.7 | (21.0-22.5)
Obese 25.5 | (24.4-26.7)
Psychological
Depressive symptoms <0.0001
No 19.9 | (19.4-20.4)
Yes 40.6 | (39.0-42.2)
Social
Education <0.0001
No education or primary incomplete 25.2 | (24.3-26.2)
Primary complete or high-school incomplete 20.0 | (18.7-21.2)
High-school complete 20.2 | (19.2-21.2)
College degree or more 19.3 | (18.1-20.5)
Per-capita household income <0.0001
Less than 1/4 24.9 | (22.8-27.1)
1/4to 1/2 24.2 | (22.8-25.5)
1/2to1 23.6 | (22.7-24.6)
1to2 21.0 | (20.1-21.9)
2 or more 19.7 | (18.6-20.8)
Private health insurance 0.5941
No 223 | (21.7-22.9)
Yes 22.0 | (21.0-23.0)
Race 0.4563
(Continued)
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Table 2. (Continued)

Variables
Branca
Preta
Parda
Other

Marital status
Married
Divorced/separated/widowed
Single

Urban/rural
Urban
Rural

Regions
North
Northeast
Midwest
Southeast
South

https://doi.org/10.1371/journal.pone.0269627.t1002

Prevalence 95% CI p-value
21.8 | (20.9-22.7)
22.1 | (20.9-23.4)
22.6 | (21.9-23.3)
21.5 | (17.6-25.3)

0.0520
21.6 | (20.8-22.4)
23.8 | (22.2-25.3)
22.0 | (21.1-22.9)

0.0006
21.8 | (21.2-22.4)
24.3 | (23.0-25.6)

<0.0001

22.3 | (21.0-23.6)
234 | (22.5-24.4)
19.0 | (17.8-20.3)
224 | (21.4-23.4)
20.8 | (19.7-21.9)

with higher odds of having chronic back pain. Having depressive symptoms was associated
with higher odds of reporting having chronic back pain. Compared to those with no education
or primary school incomplete, those with higher levels of education had lower odds of report-
ing having chronic back pain. Adults with per capita household income above one minimum
wage job were less likely than those receiving less than % to report having chronic back pain.
Those with private health insurance were more likely to report chronic back pain. There were
no statistically significant racial or marital status differences. Living in rural areas is associated
with higher odds of having chronic back pain than living in urban areas. Compared to those in
the North region, residents in the South and Midwest regions had lower odds of having
chronic back pain.

Biopsychosocial factors and limitations on usual activities

Next, we examine whether biological, psychological, and social variables influence the report-
ing of severe limitations on usual activities resulting from back pain. Among those who
reported having back pain, 17% said that it intensively limited their usual activities. Higher
odds of having limitations resulting from having back pain were found among older adults
with more chronic conditions or obesity. Adults who drank sometimes or often had lower
odds of reporting having limitations on usual activities. Having depressive symptoms was posi-
tively associated with having limitations on usual activities due to pain. Higher education and
income were associated with lower odds of reporting limitations. According to private insur-
ance, urban living, or regions, there were no differences. Single adults were less likely to report
having limitations on usual activities (Table 4).

Associations between biopsychosocial variables and the use of treatment
services

Next, we examine the treatment of back pain. Among those reporting back pain, 68% received
at least one form of treatment. As percentages of those receiving one or more treatment, 28%
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Table 3. Adjusted odds-ratios and 95% confidence intervals on the associations between reporting chronic back pain and biopsychosocial variables.

Model 1 Model 2 Model 3

Variables OR 95% CI OR 95% CI OR 95% CI
Biological
Age (ref = 20-34)

35-49 1.73** (1.57-1.90) 1.75%** (1.59-1.93) 1.67* (1.51-1.84)

50-64 217+ (1.99-2.38) 2.28%** (2.09-2.49) 2.09%** (1.90-2.30)

65+ 1.93*** (1.75-2.14) 211 (1.91-2.33) 1.80%** (1.61-2.02)
Sex (ref = female)

Male 0.76*** (0.72-0.81) 0.82*** (0.77-0.87) 0.80"** (0.75-0.85)
Chronic conditions (ref = none)

1 1.57*** (1.45-1.69) 1.50"** (1.38-1.62) 1.49%** (1.38-1.62)

2 2227 (2.02-2.45) 2.07°* (1.87-2.28) 2.06"* (1.87-2.27)

3 or more 3.86%"" (3.48-4.29) 3.30%** (2.97-3.66) 3.26%** (2.94-3.62)
Current smoker (ref = No)

Yes 1254+ (1.16-1.35) 1184+ (1.10-1.27) 1.14%*+ (1.06-1.23)
Alcohol consumption (ref = never drink)

Drink sometimes 1.06 (0.99-1.14) 1.09** (1.02-1.17) 117+ (1.09-1.25)

Drink often 1.04 (0.95-1.14) 1.05 (0.96-1.15) 1.14** (1.04-1.25)
Body mass index categories (ref = normal weight)

Underweight 1.02 (0.82-1.27) 0.98 (0.79-1.22) 0.94 (0.76-1.17)

Overweight 1.02 (0.96-1.08) 1.02 (0.96-1.09) 1.04 (0.98-1.11)

Obese 1.12** (1.03-1.21) 1.11%* (1.03-1.20) 1.12%* (1.04-1.22)
Psychological
Depressive symptoms (ref = No)

Yes 2317 (2.14-2.49) 2317 (2.14-2.49)
Social
Education (ref = No education or primary incomplete)

Primary complete or high-school incomplete 0.71** (0.65-0.78)

High-school complete 0.74%** (0.69-0.80)

College degree or more 0.71°** (0.63-0.79)
Per-capita household income (ref = Less than 1/4)

1/4to 1/2 0.98 (0.87-1.09)

1/2to 1 0.97 (0.87-1.08)

1to2 0.89* (0.80-0.99)

2 or more 0.85** (0.75-0.96)
Private Health Insurance (ref = No)

Yes 1.17%%* (1.08-1.26)
Race (Ref = Branca)

Preta 0.93 (0.84-1.02)

Parda 0.96 (0.90-1.03)

Other 0.98 (0.76-1.25)
Marital status (Ref = Married)

Divorced/Separated/Widowed 1.02 (0.95-1.10)

Single 0.96 (0.90-1.03)
Urban/rural (ref = Rural)

Urban 0.86""* (0.79-0.94)
Regions (ref = North)

Northeast 0.97 (0.88-1.08)

(Continued)
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Table 3. (Continued)

Variables
Midwest
Southeast
South

* p<0.05
** p<0.01
** p<0.001

https://doi.org/10.1371/journal.pone.0269627.t003

Model 1 Model 2 Model 3
OR 95% CI OR 95% CI OR 95% CI
0.76*** (0.68-0.85)
0.94 (0.85-1.04)
0.85%* (0.76-0.95)

exercised regularly, 13% went to physical therapy, 45% took medications or injections, 7% got
alternative treatments, such as acupuncture, and 27% visited a health professional regularly.
Table 5 shows the results of the logistic regression for the overall treatment. Results indicated
that compared to those 20-34, adults ages 35-64 were more likely to receive some treatment
for their back pain. Being male and currently smoking were associated with lower odds of
treatment. The odds of receiving treatment increased with more chronic conditions. In gen-
eral, higher socioeconomic conditions, such as college education and having private insurance,
were associated with higher odds of receiving treatment. Adults living in urban areas were
more likely to get treatment. Living in the Southeast region was associated with lower odds of
any treatment.

S1 Table provides the results for each type of treatment. In terms of biological conditions,
results show that, in general, except for exercise and alternative methods, older age is associ-
ated with receiving physical therapy, medications/injections, and regularly visiting doctors.
Men are less likely than women to receive all types of treatments. On the other hand, morbidity
and multimorbidity are associated with higher odds of treatment. The only statistical differ-
ence between current smokers and non-smokers is exercise, as smokers are less likely to exer-
cise. Results are less clear for alcohol consumption. Those who drink sometimes are more
likely to exercise and use alternative methods but less likely to use medications/injections. In
contrast, those who drink often are more likely to exercise but less likely to have regular visits.
Results for BMI indicate that underweight adults are less likely to exercise and have regular vis-
its. Obese adults are more likely to receive physical therapy, whereas overweight adults are less
likely to use alternative methods than adults with normal BMIL

In terms of psychological conditions, adults with depressive symptoms were less likely to
exercise but more likely to receive physical therapy, use medications/injections, and have regu-
lar health visits. Regarding social conditions, higher education, particularly having college
degree or more, was positively associated with exercise, physical therapy, and alternative meth-
ods but negatively associated with medications and injections. There were clear gradients in
income, with those with higher income engaging in exercise, physical therapy, and regular
health visits. Having private insurance and living in urban areas increased the odds of receiv-
ing physical therapy and regular visits. Those in urban areas were also more likely to exercise.
There were few regional differences—adults in the Midwest were more likely to have regular
health visits, but those in the Southeast were less likely to use medications and injections.
Those in the Northeast were less likely to receive alternative treatments.

Discussion

This study uses the National Survey of Health data to derive a comprehensive overview of how
biopsychosocial factors are associated with the prevalence, limitations, and treatment of
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Table 4. Adjusted odds-ratios and 95% confidence intervals of having intense limitations on usual activities due

to chronic back pain and biopsychosocial variables.

Variables OR 95% CI
Biological
Age (ref = 20-34)
35-49 1.79 *** (1.32-2.42)
50-64 1.98%** (1.49-2.63)
65+ 1.70%* (1.24-2.32)
Sex (ref = female)
Male 1.14 (0.98-1.33)
Chronic conditions (ref = none)
1 1.45%** (1.19-1.76)
2 1.6%%* (1.32-1.95)
3 or more 2.35%%* (1.89-2.93)
Current smoker (ref = No)
Yes 1.19 (0.98-1.44)
Alcohol consumption (ref = never drink)
Drink sometimes 0.68*** (0.58-0.80)
Drink often 0.65* (0.45-0.94)
Body mass index categories (ref = normal weight)
Underweight 0.84 (0.54-1.31)
Overweight 1.04 (0.89-1.21)
Obese 1.33** (1.11-1.60)
Psychological
Depressive symptoms (ref = No)
Yes 3.06* (2.64-3.54)
Social
Education (ref = No education or primary incomplete)
Primary complete or high-school incomplete 0.90 (0.72-1.12)
High-school complete 0.76** (0.63-0.93)
College or more 0.66** (0.49-0.89)
Per-capita household income (ref = Less than 1/4)
1/4to 1/2 0.69** (0.53-0.90)
1/2to 1 0.65*** (0.51-0.83)
1to2 0.63*** (0.47-0.83)
2 or more 0.49*** (0.35-0.68)
Private health insurance (ref = No)
Yes 0.83 (0.66-1.05)
Race (Ref = Branca)
Preta 1.22 (0.98-1.51)
Parda 1.10 (0.96-1.26)
Other 1.18 (0.63-2.20)
Marital status (Ref = Married)
Divorced/Separated/Widowed 0.96 (0.82-1.14)
Single 0.81* (0.67-0.97)
Urban/rural (ref = Rural)
Urban 0.94 (0.81-1.08)
Regions (ref = North)
Northeast 0.90 (0.75-1.09)
(Continued)

PLOS ONE | https://doi.org/10.1371/journal.pone.0269627  June 3, 2022

13/23


https://doi.org/10.1371/journal.pone.0269627

PLOS ONE

Chronic back pain in Brazil in 2019: A biopsychosocial examination

Table 4. (Continued)

Variables OR 95% CI
Midwest 117 (0.91-1.49)
Southeast 1.01 (0.82-1.26)
South 1.11 (0.87-1.41)

* p<0.05

** p<0.01

% $<0.001

https://doi.org/10.1371/journal.pone.0269627.t1004

chronic back pain in Brazil. We find important differences across biological, psychological,
and social variables in the prevalence of chronic back pain, limitations on usual activities, and
treatment utilization among adults in Brazil.

Chronic back pain has a significant impact on the adult population in Brazil. While the
overall prevalence rate was 18.5% in 2013 [5], six years later, it had increased to 23.4%. Back
pain has major social costs. Direct health costs associated with spinal disorders, including
inpatient and outpatient care, amounted to US$71 million in 2016 [43]. Most (58%) of the
direct health costs incurred in Brazil to treat spinal disorders can be attributed to inpatient
care, such as hospitalizations, medications, and diagnostic tests [43].

The majority of those with chronic back pain do not become severely limited in their usual
activities of daily living. However, 17% of those who reported having back pain had severe lim-
itations. These limitations can result in disability and economic productivity loss. In The num-
ber of working days lost to disability due to chronic back pain was more than 12 million in
2007 [44]. Back pain is the main cause of disability among people who retire due to injury and
thus costs the nation dearly in lost productivity and social security pensions [44].

Current guidelines have proposed that back pain treatment should involve patient educa-
tion, supervised exercise, and therapy [45, 46]. However, The most common reported treat-
ment among those with back pain in Brazil was medications (45%). Only 28% of adults with
back pain reported exercising and even fewer, 13%, engaged in physical therapy. Nonetheless,
costs related to physical therapy represented the largest part of outpatient expenses related to
the treatment of spine disorders in 2016 in Brazil, representing 20% of the total direct costs
[43].

Current guidelines for the prescription of medication depend on the duration of the pain
and most recommend the use of nonsteroidal anti-inflammatory drugs [46]. Injections and
opioids should be taken with caution [45, 46]. One of the limitations of the PNS-2019 is that it
does not distinguish among types of medication.

Questions also remain about the 32% of people who experience chronic pain but were not
receiving any treatment. It is possible that these respondents had moderate pain that they
could manage on their own or had problems with their treatments and discontinued them.
More information is needed on why they are not receiving treatment [32]. Given the dispari-
ties in treatment, additional strategies to reach those with lower treatment levels, such as men
and those with lower education, are needed.

Biological factors

The prevalence of chronic back pain increased with age. Age-related physical changes to mus-
cles, bones, and joints become more common at older ages. In addition to these physical
changes, evidence suggests that the alterations in pain perception, central pain mechanisms,
and neuroplastic changes contribute to pain responses [47-49]. Compared to those 20-34,
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Table 5. Adjusted odds-ratios and 95% confidence intervals on the associations between getting treatment for

pain and biopsychosocial variables.

Variables OR 95% CI
Biological
Age (ref = 20-34)
35-49 1.25% (1.04-1.49)
50-64 1417 (1.18-1.69)
65+ 1.22 (0.98-1.50)
Sex (ref = female)
Male 0.73*** (0.65-0.82)
Chronic conditions (ref = none)
1 1.20* (1.04-1.39)
2 1.25%* (1.06-1.46)
3 or more 1.47%** (1.23-1.75)
Current smoker (ref = No)
Yes 0.83* (0.71-0.97)
Alcohol consumption (ref = never drink)
Drink sometimes 0.95 (0.83-1.08)
Drink often 1.14 (0.96-1.36)
Body mass index categories (ref = normal weight)
Underweight 0.74 (0.53-1.03)
Overweight 1.03 (0.92-1.16)
Obese 0.98 (0.84-1.15)
Psychological
Depressive symptoms (ref = No)
Yes 1.08 (0.94-1.24)
Social
Education (ref = No education or primary incomplete)
Primary complete or high school incomplete 1.03 (0.87-1.22)
High school complete 1.12 (0.97-1.30)
College or more 1.40%* (1.12-1.74)
Per-capita household income (ref = Less than 1/4)
1/4to 1/2 1.13 (0.93-1.38)
1/2to 1 1.2 (0.99-1.44)
1to2 1.24* (1.02-1.51)
2 or more 1.25 (0.98-1.59)
Private health insurance (ref = No)
Yes 1.34%** (1.14-1.57)
Race (Ref = Branca)
Preta 0.85 (0.71-1.02)
Parda 0.96 (0.85-1.08)
Other 0.98 (0.57-1.68)
Marital status (Ref = Married)
Divorced/Separated/Widowed 1.07 (0.92-1.23)
Single 0.97 (0.85-1.10)
Urban/rural (ref = Rural)
Urban 1.16* (1.02-1.31)
Regions (ref = North)
Northeast 0.9 (0.79-1.03)
(Continued)
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Table 5. (Continued)

Variables OR 95% CI
Midwest 1.05 (0.87-1.26)
Southeast 0.82* (0.70-0.96)
South 0.95 (0.80-1.12)

* p<0.05

** p<0.01

% $<0.001

https://doi.org/10.1371/journal.pone.0269627.t005

adults ages 35 and older were more likely to report limitations on usual activities, but treat-
ment peaked in the group ages 50 to 64. For the oldest group (65+), it is possible that they may
accept pain as a normal part of the aging process and hold low expectations of treatments [48],
particularly exercise.

Women were more likely to report chronic back pain than men. The observed association
in our study was consistent with other studies undertaken in Brazil [5], Japan [8], and other
European countries [7, 50, 51], demonstrating greater pain prevalence among women than
men [10, 52, 53]. A significant number of studies have indicated that men and women differ in
their responses to pain, with women tending to show increased pain sensitivity and risk for
clinical pain [11, 52, 54]. These responses may be due to biological conditions associated with
pregnancy and childbearing, the physical stress of child-rearing, perimenopausal abdominal
weight gain [55], and menstrual cycle fluctuations [56]. In addition, psychological and social
processes that differ between men and women might affect the perception, expression, and tol-
erance of pain, as well as coping strategies [10]. Yet, there were no statistical differences
between men and women in reporting limitations on usual activities. Women were also more
likely to report receiving treatment than men. Women use more outpatient care, such as
healthcare consultations, physiotherapy, and acupuncture, and men have higher inpatient care
[43]. It is possible that men seek assistance when the condition is more severe [43], which may
lead to higher costs related to inpatient care and disability. Indeed, Brazilian men have a higher
rate of receiving a disability pension due to back pain than women [44].

Regarding chronic health conditions, there is a gradient in which those with more condi-
tions are more likely to have chronic pain, and, among those with pain, those with growing
multimorbidity are more likely to have severe limitations and to be in treatment. Individuals
with back pain often have comorbid conditions [57]. Pulmonary diseases [58] and diseases
that affect nerve conduction, such as fibromyalgia [59], are the most common chronic condi-
tions accompanying pain.

Our findings concerning being obese likewise align with past research in that those who are
obese are more likely to report having back pain and also more likely to report having severe
limitations on usual activities [5, 60]. For example, a study of Australian men demonstrated
that lower back pain was associated with higher BMI, and obesity was associated with high lev-
els of back pain and disability [18]. Obesity may have biomechanical and meta-inflammatory
effects on the spine [60], and systemic metabolic processes associated with excess adipose tis-
sue may also play a role in back pain [18]. Among those with chronic back pain, obesity did
not predict treatment services, except that people with obesity were more likely to receive
physical therapy. Obesity seems to prolong recovery and require more physical therapy ses-
sions [61]. Since those who are obese have more back pain, obese people are likely
undertreated.
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Our study also revealed that current smokers had a higher risk of having chronic back pain,
which also accords with several studies, including in Brazil [5, 13, 62]. Among those with
chronic back pain, smokers did not report higher levels of limitations, which may be related to
nicotine’s analgesic properties [31]. However, they were less likely to be treated, particularly to
exercise. In general, adults who smoke in Brazil are less likely to exercise A meta-analysis com-
paring the prevalence of chronic pain among former smokers, never smokers, and current
smokers showed that current smokers have the highest prevalence of low back pain and never
smokers have the least [13]. Smoking impairs fibrinolysis and promotes fibrin deposition and
scar formation, which may cause back pain [63]. Smoking may also increase coughing activity
and thus increase intradiscal and intra-abdominal pressure, leading to a burden on the spine
[64]. Smoking also differs across social groups in Brazil as elsewhere, being higher among
those with lower socioeconomic status, such as those with lower education and older income
[65, 66]. Smoking is also associated with older age and being a single man [66]. In our analyses,
the coefficient for smoking in Table 3 decreased as social variables were added to the model,
but it remained significant in the association with the prevalence of chronic pain.

A systematic review of the research suggests that alcohol consumption correlates with a
higher risk of chronic back pain, but this impact is not consistent across studies [14]. Our find-
ings thus aligned with past research showing that those who drink are more likely to have pain
[31], but we also report that they are less likely to have limitations. It is possible that people use
alcohol to relieve pain. The associations between alcohol consumption and pain treatment in
our findings are complex. For instance, alcohol consumption was associated with exercising
and alternative treatment methods, but negatively associated with regular health visits. Further
examination is needed to better understand these correlations.

Psychological factors

Among those with chronic back pain, 20% reported having depressive symptoms. This preva-
lence is similar to that found in a study of adults in Europe [32]. Other studies with adult popu-
lations have also found a correlation [19, 25]. Depressive symptoms, anxiety, and sleep
disorders are common sequelae of back pain [57], but people experiencing depression are also
more likely to develop back pain in their lifetime than those without depression [25]. Among
older women in Brazil, depressive symptoms were associated with severity of pain [67]. Brazil-
ian adults with depressive symptoms were three times as likely as those without to report limi-
tations on usual activities. This positive association with limitations and disability is also found
in other studies [67, 68].

Social factors

Consistent with previous research findings, higher education and income correlated with less
chronic back pain [19, 20, 51]. Brazilians who have high school or more education were less
likely to suffer from intense limitations and more likely to utilize treatment services, particu-
larly exercise, physical therapy, medications/injections, and having regular doctor’ visits. The
income association was apparent for those with income above one minimum wage per capita,
in which increases in income were associated with a lower likelihood of back pain. Similar
findings were also found in PNS-2013 [5] and other countries [8, 17, 19, 69]. Research provides
a range of possible explanations for this correlation. People with lower socioeconomic status
are more likely to live in hazardous environments and have strenuous jobs [21, 54]. A review
of studies conducted worldwide found that those in the highest groups of education and
income status were more likely to be aware of the risk of chronic back pain (and, thus, presum-
ably, how to avoid them) and also to seek and receive treatments [21]. Research in the United
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States suggests that jobs that require physically demanding tasks cause stresses on the spine,
but people with pain cannot afford to quit their jobs [70]. In Brazil, back pain is the leading
cause of disability among social security pension and retirement [44].

Rural residents showed a higher risk of having chronic back pain, which may be associated
with more physically demanding work [5]. This study supports previous observations of rural
and urban variation, including in Brazil [5, 51, 71]. Nonetheless, there were no differences
among residents in rural versus urban areas regarding reporting limitations on usual activities.
This contrasts with findings that show that most pensioners, due to back pain, live in urban
areas in Brazil [44]. On the other hand, residents in urban areas were more likely to report all
types of treatments, except for alternative methods. Residents in urban areas tend to be more
educated, which may explain their higher use of health care.

Brazil is divided into five regions politically and geographically, and populations in each
region have different demographic and socioeconomic characteristics [72]. South, Southeast
and Midwest are the most advanced in levels of human development. PNS-2019 shows that
adults in these regions differ in health status in line with past research [27, 72]. Residents in
the Midwest and South regions were less likely than those in the North, Northeast, and South-
east to report having back pain. An internet-based survey of adults in Brazil found higher prev-
alence of chronic pain in the South, Northeast, and Midwest [73]. Further studies are needed
to better understand these regional disparities as differences may emerge due to sampling, def-
initions, or variables included in the analyses. Nonetheless, our study showed that the likeli-
hood of reporting limitations was similar in each of the five regions. On the other hand,
residents of the Southeast were less likely to be receiving treatment, especially medication of
any kind. This contrasts with reports of greater access to health care service in the Southeast
region, but may reflect that this region has one of the lowest prevalence rates of prescribed
medicine during health care visits [74]. Finally, adults with back pain in the Midwest were
more likely to report regular health visits.

Limitations

The present study has some limitations. The PNS-2019 contains very few questions regarding
each participants’ pain experience. In addition, the pain variable was self-reported and did not
follow the most updated clinical diagnostic criteria. Similarly, there was a single question
about limitations due to back pain, which can be subjective. Validated measures such as the
Rolland-Morris disability questionnaire or the Oswestry disability index would be superior
[75]. Moreover, the single question does not allow us to examine how pain interferes with spe-
cific usual tasks, as well as personal care [68]. Data on treatment also does not distinguish
between types of medications. The data are all self-reported and thus prone to social desirabil-
ity bias for variables such as drinking and smoking. Health variables can also have reporting
problems as access to healthcare and diagnostic testing vary across social groups. Another limi-
tation is the cross-sectional data design, which does not allow for causal inferences. The 823
respondents who participated in all parts of the survey but had missing data on selected vari-
ables were younger, more likely to be women, and less likely to report having back pain than
those with complete data, which might introduce some bias. Finally, the PNS-2019 is a house-
hold-based survey. It does not include individuals who live in long-term care facilities for
older adults, which may bias results [39].

Conclusions

Chronic back pain affects more than one-fifth of Brazilian adults. About 17% of those who
reported having back pain had severe limitations and about a third did not receive any
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treatment. There are significant disparities across biological, psychological and social domains
in the prevalence of chronic back pain, limitations on usual activities, and treatment. This
research should be used to guide interventions to prevent the development of chronic back
pain and to address disparities so that all Brazilians have the opportunity to live with as little
limitation from back pain as possible.

Supporting information

S1 Table. Adjusted odds-ratios and 95% confidence intervals on the associations between
getting types of treatment for pain and biopsychosocial variables. * p<0.05, ** p<0.01, ***
p<0.001.
(DOCX)

S1 File.
(DOCX)

Author Contributions

Conceptualization: Flavia Cristina Drumond Andrade.

Data curation: Flavia Cristina Drumond Andrade.

Formal analysis: Flavia Cristina Drumond Andrade.

Investigation: Flavia Cristina Drumond Andrade.

Methodology: Flavia Cristina Drumond Andrade.

Project administration: Flavia Cristina Drumond Andrade.

Supervision: Flavia Cristina Drumond Andrade.

Writing - original draft: Flavia Cristina Drumond Andrade, Xiayu Summer Chen.

Writing - review & editing: Flavia Cristina Drumond Andrade, Xiayu Summer Chen.

References

1. GBD 2017 Collaborators. Global, regional, and national incidence, prevalence, and years lived with dis-
ability for 354 diseases and injuries for 195 countries and territories, 1990-2017: a systematic analysis
for the Global Burden of Disease Study 2017. The Lancet. 2018; 392(10159):1789-858. https://doi.org/
10.1016/s0140-6736(18)32279-7 PMID: 30496104

2. Carregaro RL, Tottoli CR, Rodrigues DDS, Bosmans JE, da Silva EN, van Tulder M. Low back pain
should be considered a health and research priority in Brazil: Lost productivity and healthcare costs
between 2012 to 2016. PLoS One. 2020; 15(4):e0230902. Epub 2020/04/03. https://doi.org/10.1371/
journal.pone.0230902 PMID: 32236113; PubMed Central PMCID: PMC7112211.

3. Lambeek LC, van Tulder MW, Swinkels IC, Koppes LL, Anema JR, van Mechelen W. The trend in total
cost of back pain in The Netherlands in the period 2002 to 2007. Spine (Phila Pa 1976). 2011; 36
(13):1050-8. Epub 2010/12/15. https://doi.org/10.1097/BRS.0b013e3181e70488 PMID: 21150697.

4. GBD 2016 Brazil Collaborators. Burden of disease in Brazil, 1990-2016: a systematic subnational anal-
ysis for the Global Burden of Disease Study 2016. The Lancet. 2018; 392(10149):760—-75. https://doi.
org/10.1016/S0140-6736(18)31221-2 PMID: 30037735

5. MaltaDC, Oliveira MM, Andrade S, Caiaffa WT, Souza MFM, Bernal RTI. Factors associated with
chronic back pain in adults in Brazil. Rev Saude Publica. 2017; 51(suppl 1):9s. Epub 2017/06/08.
https://doi.org/10.1590/S1518-8787.2017051000052 PMID: 28591350; PubMed Central PMCID:
PMC5676390.

6. de David CN, Deligne LdAMC, da Silva RS, Malta DC, Duncan BB, Passos VMdA, et al. The burden of
low back pain in Brazil: estimates from the Global Burden of Disease 2017 Study. Population Health
Metrics. 2020; 18(1):12. https://doi.org/10.1186/s12963-020-00205-4 PMID: 32993673

PLOS ONE | https://doi.org/10.1371/journal.pone.0269627  June 3, 2022 19/23


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0269627.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0269627.s002
https://doi.org/10.1016/s0140-6736%2818%2932279-7
https://doi.org/10.1016/s0140-6736%2818%2932279-7
http://www.ncbi.nlm.nih.gov/pubmed/30496104
https://doi.org/10.1371/journal.pone.0230902
https://doi.org/10.1371/journal.pone.0230902
http://www.ncbi.nlm.nih.gov/pubmed/32236113
https://doi.org/10.1097/BRS.0b013e3181e70488
http://www.ncbi.nlm.nih.gov/pubmed/21150697
https://doi.org/10.1016/S0140-6736%2818%2931221-2
https://doi.org/10.1016/S0140-6736%2818%2931221-2
http://www.ncbi.nlm.nih.gov/pubmed/30037735
https://doi.org/10.1590/S1518-8787.2017051000052
http://www.ncbi.nlm.nih.gov/pubmed/28591350
https://doi.org/10.1186/s12963-020-00205-4
http://www.ncbi.nlm.nih.gov/pubmed/32993673
https://doi.org/10.1371/journal.pone.0269627

PLOS ONE

Chronic back pain in Brazil in 2019: A biopsychosocial examination

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

Kiadaliri A, Merlo J, Englund M. Complex sociodemographic inequalities in consultations for low back
pain: lessons from multilevel intersectional analysis. Pain. 2021; 162(4):1135-43. Epub 2020/09/19.
https://doi.org/10.1097/j.pain.0000000000002081 PMID: 32947540; PubMed Central PMCID:
PMC7977617.

Ikeda T, Sugiyama K, Aida J, Tsuboya T, Watabiki N, Kondo K, et al. Socioeconomic inequalities in low
back pain among older people: the JAGES cross-sectional study. International Journal for Equity in
Health. 2019; 18(1):15. Epub 2019/01/23. https://doi.org/10.1186/s12939-019-0918-1 PMID:
30665404; PubMed Central PMCID: PMC6341699.

Schurer S, Shields MA, Jones AM. Socio-economic inequalities in bodily pain over the life cycle: longitu-
dinal evidence from Australia, Britain and Germany. Journal of the Royal Statistical Society Series A
(Statistics in Society). 2014; 177(4):783-806.

Fillingim RB, King CD, Ribeiro-Dasilva MC, Rahim-Williams B, Riley JL 3rd. Sex, gender, and pain: a
review of recent clinical and experimental findings. The Journal of Pain. 2009; 10(5):447-85. Epub
2009/05/05. https://doi.org/10.1016/j.jpain.2008.12.001 PMID: 19411059; PubMed Central PMCID:
PMC2677686.

Bartley EJ, Fillingim RB. Sex differences in pain: a brief review of clinical and experimental findings. Brit-
ish Journal of Anaesthesia. 2013; 111(1):52—8. Epub 2013/06/26. https://doi.org/10.1093/bja/aet127
PMID: 23794645; PubMed Central PMCID: PMC3690315.

de Souza JB, Grossmann E, Perissinotti DMN, de Oliveira Junior JO, da Fonseca PRB, Posso IP. Prev-
alence of Chronic Pain, Treatments, Perception, and Interference on Life Activities: Brazilian Popula-
tion-Based Survey. Pain Research and Management. 2017; 2017:4643830. Epub 2017/10/31. https://
doi.org/10.1155/2017/4643830 PMID: 29081680; PubMed Central PMCID: PMC5634600.

Shiri R, Karppinen J, Leino-Arjas P, Solovieva S, Viikari-Juntura E. The association between smoking
and low back pain: a meta-analysis. The American Journal of Medicine. 2010; 123(1):87.e7-35. Epub
2010/01/28. https://doi.org/10.1016/j.amjmed.2009.05.028 PMID: 20102998.

Ferreira PH, Pinheiro MB, Machado GC, Ferreira ML. Is alcohol intake associated with low back pain?
A systematic review of observational studies. Manual Therapy. 2013; 18(3):183-90. Epub 2012/11/14.
https://doi.org/10.1016/j.math.2012.10.007 PMID: 23146385.

Heneweer H, Staes F, Aufdemkampe G, van Rijn M, Vanhees L. Physical activity and low back pain: a
systematic review of recent literature. European Spine Journal. 2011; 20(6):826—45. https://doi.org/10.
1007/s00586-010-1680-7 PMID: 21221663

Hauser W, Wolfe F, Henningsen P, Schmutzer G, Bréhler E, Hinz A. Untying chronic pain: prevalence
and societal burden of chronic pain stages in the general population—a cross-sectional survey. BMC
Public Health. 2014; 14(1):352. https://doi.org/10.1186/1471-2458-14-352 PMID: 24725286

Jordan KP, Thomas E, Peat G, Wilkie R, Croft P. Social risks for disabling pain in older people: a pro-
spective study of individual and area characteristics. Pain. 2008; 137(3):652—-61. Epub 2008/04/25.
https://doi.org/10.1016/j.pain.2008.02.030 PMID: 18434022,

Chou L, Brady SRE, Urquhart DM, Teichtahl AJ, Cicuttini FM, Pasco JA, et al. The Association Between
Obesity and Low Back Pain and Disability Is Affected by Mood Disorders: A Population-Based, Cross-
Sectional Study of Men. Medicine (Baltimore). 2016; 95(15):3367. Epub 2016/04/16. https://doi.org/
10.1097/MD.0000000000003367 PMID: 27082599; PubMed Central PMCID: PMC4839843.

Lacey RJ, Belcher J, Croft PR. Does life course socio-economic position influence chronic disabling
pain in older adults? A general population study. European Journal of Public Health. 2013; 23(4):534—
40. Epub 2012/08/10. https://doi.org/10.1093/eurpub/cks056 PMID: 22874735; PubMed Central
PMCID: PMC3719471.

Grossschadl F, Stolz E, Mayerl H, Rasky E, Freidl W, Stronegger W. Educational inequality as a predic-
tor of rising back pain prevalence in Austria-sex differences. European Journal of Public Health. 2016;
26(2):248-53. Epub 2015/09/16. https://doi.org/10.1093/eurpub/ckv163 PMID: 26370439.

Dionne CE, Von Korff M, Koepsell TD, Deyo RA, Barlow WE, Checkoway H. Formal education and
back pain: a review. Journal of Epidemiology and Community Health. 2001; 55(7):455-68. https://doi.
org/10.1136/jech.55.7.455 PMID: 11413174

Mehlum IS, Kristensen P, Kjuus H, Wergeland E. Are occupational factors important determinants of
socioeconomic inequalities in musculoskeletal pain? Scandinavian Journal of Work, Environment &
Health. 2008; 34(4):250-9. https://doi.org/10.5271/sjweh.1269 PMID: 18815713

Todd A, McNamara CL, Balaj M, Huijts T, Akhter N, Thomson K, et al. The European epidemic: Pain
prevalence and socioeconomic inequalities in pain across 19 European countries. European Journal of
Pain. 2019; 23(8):1425-36. Epub 2019/05/01. https://doi.org/10.1002/ejp.1409 PMID: 31038816.

Brekke M, Hjortdahl P, Kvien TK. Severity of musculoskeletal pain: relations to socioeconomic inequal-
ity. Social Science & Medicine. 2002; 54(2):221-8. Epub 2002/02/05. https://doi.org/10.1016/s0277-
9536(01)00018-1 PMID: 11824927.

PLOS ONE | https://doi.org/10.1371/journal.pone.0269627  June 3, 2022 20/23


https://doi.org/10.1097/j.pain.0000000000002081
http://www.ncbi.nlm.nih.gov/pubmed/32947540
https://doi.org/10.1186/s12939-019-0918-1
http://www.ncbi.nlm.nih.gov/pubmed/30665404
https://doi.org/10.1016/j.jpain.2008.12.001
http://www.ncbi.nlm.nih.gov/pubmed/19411059
https://doi.org/10.1093/bja/aet127
http://www.ncbi.nlm.nih.gov/pubmed/23794645
https://doi.org/10.1155/2017/4643830
https://doi.org/10.1155/2017/4643830
http://www.ncbi.nlm.nih.gov/pubmed/29081680
https://doi.org/10.1016/j.amjmed.2009.05.028
http://www.ncbi.nlm.nih.gov/pubmed/20102998
https://doi.org/10.1016/j.math.2012.10.007
http://www.ncbi.nlm.nih.gov/pubmed/23146385
https://doi.org/10.1007/s00586-010-1680-7
https://doi.org/10.1007/s00586-010-1680-7
http://www.ncbi.nlm.nih.gov/pubmed/21221663
https://doi.org/10.1186/1471-2458-14-352
http://www.ncbi.nlm.nih.gov/pubmed/24725286
https://doi.org/10.1016/j.pain.2008.02.030
http://www.ncbi.nlm.nih.gov/pubmed/18434022
https://doi.org/10.1097/MD.0000000000003367
https://doi.org/10.1097/MD.0000000000003367
http://www.ncbi.nlm.nih.gov/pubmed/27082599
https://doi.org/10.1093/eurpub/cks056
http://www.ncbi.nlm.nih.gov/pubmed/22874735
https://doi.org/10.1093/eurpub/ckv163
http://www.ncbi.nlm.nih.gov/pubmed/26370439
https://doi.org/10.1136/jech.55.7.455
https://doi.org/10.1136/jech.55.7.455
http://www.ncbi.nlm.nih.gov/pubmed/11413174
https://doi.org/10.5271/sjweh.1269
http://www.ncbi.nlm.nih.gov/pubmed/18815713
https://doi.org/10.1002/ejp.1409
http://www.ncbi.nlm.nih.gov/pubmed/31038816
https://doi.org/10.1016/s0277-9536%2801%2900018-1
https://doi.org/10.1016/s0277-9536%2801%2900018-1
http://www.ncbi.nlm.nih.gov/pubmed/11824927
https://doi.org/10.1371/journal.pone.0269627

PLOS ONE

Chronic back pain in Brazil in 2019: A biopsychosocial examination

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

Pinheiro MB, Ferreira ML, Refshauge K, Maher CG, Ordofiana JR, Andrade TB, et al. Symptoms of
depression as a prognostic factor for low back pain: a systematic review. The Spine Journal: official jour-
nal of the North American Spine Society. 2016; 16(1):105—-16. Epub 2015/11/03. https://doi.org/10.
1016/j.spinee.2015.10.037 PMID: 26523965.

Traeger AC, Buchbinder R, Elshaug AG, Croft PR, Maher CG. Care for low back pain: can health sys-
tems deliver? Bull World Health Organ. 2019; 97(6):423-33. Epub 20190430. https://doi.org/10.2471/
BLT.18.226050 PMID: 31210680; PubMed Central PMCID: PMC6560373.

Barros MBdA, Francisco PMSB, Lima MG, César CLG. Social inequalities in health among the elderly.
Cadernos de Saude Publica. 2011; 27:5s198-s208. https://doi.org/10.1590/s0102-311x2011001400008
PMID: 21789413

Romero DE, Muzy J, Maia L, Marques AP, Souza Junior PRB, Castanheira D. Chronic low back pain
treatment in Brazil: inequalities and associated factors. Cien Saude Colet. 2019; 24(11):4211-26. Epub
2019/10/31. https://doi.org/10.1590/1413-812320182411.06352018 PMID: 31664394.

Ferreira G, Costa LM, Stein A, Hartvigsen J, Buchbinder R, Maher CG. Tackling low back pain in Brazil:
a wake-up call. Brazilian Journal of Physical Therapy. 2019; 23(3):189-95. Epub 2018/10/20. https:/
doi.org/10.1016/j.bjpt.2018.10.001 PMID: 30337255; PubMed Central PMCID: PMC6531923.

Gatchel RJ, Peng YB, Peters ML, Fuchs PN, Turk DC. The biopsychosocial approach to chronic pain:
Scientific advances and future directions. Psychological Bulletin. 2007; 133(4):581-624. https://doi.org/
10.1037/0033-2909.133.4.581 PMID: 17592957; 2007-09203-002.

Miaskowski C, Blyth F, Nicosia F, Haan M, Keefe F, Smith A, et al. A biopsychosocial model of chronic
pain for older adults. Pain Medicine. 2020; 21(9):1793-805. https://doi.org/10.1093/pm/pnz329 PMID:
31846035

Breivik H, Collett B, Ventafridda V, Cohen R, Gallacher D. Survey of chronic pain in Europe: prevalence,
impact on daily life, and treatment. Eur J Pain. 2006; 10(4):287-333. Epub 20050810. https://doi.org/
10.1016/j.ejpain.2005.06.009 PMID: 16095934,

Grabovac |, Dorner TE. Association between low back pain and various everyday performances: Activi-
ties of daily living, ability to work and sexual function. Wien Klin Wochenschr. 2019; 131(21-22):541-9.
Epub 20190906. https://doi.org/10.1007/s00508-019-01542-7 PMID: 31493101; PubMed Central
PMCID: PMC6851039.

Yiengprugsawan V, Hoy D, Buchbinder R, Bain C, Seubsman SA, Sleigh AC. Low back pain and limita-
tions of daily living in Asia: longitudinal findings in the Thai cohort study. BMC Musculoskelet Disord.
2017;18(1):19. Epub 20170119. https://doi.org/10.1186/s12891-016-1380-5 PMID: 28103864;
PubMed Central PMCID: PMC5244554.

Aartun E, Axen |, Mior S, Roe Y, Hondras M, Kretz L, et al. Contextualizing the lived experiences of
patients with low back pain from different countries according to the ICF framework. J Rehabil Med.
2021;53(5):jrm00189. Epub 20210511. https://doi.org/10.2340/16501977-2819 PMID: 33778896;
PubMed Central PMCID: PMC8814864.

Foster NE, Anema JR, Cherkin D, Chou R, Cohen SP, Gross DP, et al. Prevention and treatment of low
back pain: evidence, challenges, and promising directions. The Lancet. 2018; 391(10137):2368-83.
https://doi.org/10.1016/s0140-6736(18)30489-6

Almeida M, Saragiotto B, Richards B, Maher CG. Primary care management of non-specific low back
pain: key messages from recent clinical guidelines. Med J Aust. 2018; 208(6):272-5. https://doi.org/10.
5694/mja17.01152 PMID: 29614943.

Stopa SR, Szwarcwald CL, Oliveira MMd, Gouvea EdCDP, Vieira MLFP, Freitas MPSd, et al. National
Health Survey 2019: history, methods and perspectives. Epidemiologia e Servigos de Satude. 2020; 29:
€2020315. https://doi.org/10.1590/S1679-49742020000500004 PMID: 33027428

Galvao MHR, Roncalli AG. The National Health Survey and the health of older adults in Brazil. SCiIELO
Brasil; 2021.

Jensen MD, Ryan DH, Apovian CM, Ard JD, Comuzzie AG, Donato KA, et al. 2013 AHA/ACC/TOS
guideline for the management of overweight and obesity in adults: a report of the American College of
Cardiology/American Heart Association Task Force on Practice Guidelines and The Obesity Society.
Journal of the American College of Cardiology. 2014; 63(25_PA).

Santos IS, Tavares BF, Munhoz TN, Almeida LSPd, Silva NTBd, Tams BD, et al. Sensibilidade e espe-
cificidade do Patient Health Questionnaire-9 (PHQ-9) entre adultos da populagéo geral. Cadernos de
Saude Publica. 2013; 29:1533-43. https://doi.org/10.1590/0102-311x00144612 PMID: 24005919

Telles E, Paschel T. Who is black, white, or mixed race? How skin color, status, and nation shape racial
classification in Latin America. American Journal of Sociology. 2014; 120(3):864—907.

Carregaro RL, da Silva EN, van Tulder M. Direct healthcare costs of spinal disorders in Brazil. Interna-
tional Journal of Public Health. 2019; 64(6):965—74. https://doi.org/10.1007/s00038-019-01211-6
PMID: 31093690

PLOS ONE | https://doi.org/10.1371/journal.pone.0269627  June 3, 2022 21/23


https://doi.org/10.1016/j.spinee.2015.10.037
https://doi.org/10.1016/j.spinee.2015.10.037
http://www.ncbi.nlm.nih.gov/pubmed/26523965
https://doi.org/10.2471/BLT.18.226050
https://doi.org/10.2471/BLT.18.226050
http://www.ncbi.nlm.nih.gov/pubmed/31210680
https://doi.org/10.1590/s0102-311x2011001400008
http://www.ncbi.nlm.nih.gov/pubmed/21789413
https://doi.org/10.1590/1413-812320182411.06352018
http://www.ncbi.nlm.nih.gov/pubmed/31664394
https://doi.org/10.1016/j.bjpt.2018.10.001
https://doi.org/10.1016/j.bjpt.2018.10.001
http://www.ncbi.nlm.nih.gov/pubmed/30337255
https://doi.org/10.1037/0033-2909.133.4.581
https://doi.org/10.1037/0033-2909.133.4.581
http://www.ncbi.nlm.nih.gov/pubmed/17592957
https://doi.org/10.1093/pm/pnz329
http://www.ncbi.nlm.nih.gov/pubmed/31846035
https://doi.org/10.1016/j.ejpain.2005.06.009
https://doi.org/10.1016/j.ejpain.2005.06.009
http://www.ncbi.nlm.nih.gov/pubmed/16095934
https://doi.org/10.1007/s00508-019-01542-7
http://www.ncbi.nlm.nih.gov/pubmed/31493101
https://doi.org/10.1186/s12891-016-1380-5
http://www.ncbi.nlm.nih.gov/pubmed/28103864
https://doi.org/10.2340/16501977-2819
http://www.ncbi.nlm.nih.gov/pubmed/33778896
https://doi.org/10.1016/s0140-6736%2818%2930489-6
https://doi.org/10.5694/mja17.01152
https://doi.org/10.5694/mja17.01152
http://www.ncbi.nlm.nih.gov/pubmed/29614943
https://doi.org/10.1590/S1679-49742020000500004
http://www.ncbi.nlm.nih.gov/pubmed/33027428
https://doi.org/10.1590/0102-311x00144612
http://www.ncbi.nlm.nih.gov/pubmed/24005919
https://doi.org/10.1007/s00038-019-01211-6
http://www.ncbi.nlm.nih.gov/pubmed/31093690
https://doi.org/10.1371/journal.pone.0269627

PLOS ONE

Chronic back pain in Brazil in 2019: A biopsychosocial examination

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Meziat Filho N, Silva GAe. Invalidez por dor nas costas entre segurados da Previdéncia Social do Bra-
sil. Revista de Saude Publica. 2011; 45(3):494-502.

Stochkendahl MJ, Kjaer P, Hartvigsen J, Kongsted A, Aaboe J, Andersen M, et al. National Clinical
Guidelines for non-surgical treatment of patients with recent onset low back pain or lumbar radiculopa-
thy. European Spine Journal. 2018; 27(1):60-75. https://doi.org/10.1007/s00586-017-5099-2 PMID:
28429142

Oliveira CB, Maher CG, Pinto RZ, Traeger AC, Lin C-WC, Chenot J-F, et al. Clinical practice guidelines
for the management of non-specific low back pain in primary care: an updated overview. European
Spine Journal. 2018; 27(11):2791-8083. https://doi.org/10.1007/s00586-018-5673-2 PMID: 29971708

Wong AY, Karppinen J, Samartzis D. Low back pain in older adults: risk factors, management options
and future directions. Scoliosis Spinal Disord. 2017; 12:14. Epub 2017/04/25. https://doi.org/10.1186/
s$13013-017-0121-3 PMID: 28435906; PubMed Central PMCID: PMC5395891.

Schofield P. Pain in Older Adults: Epidemiology, Impact and Barriers to Management. Reviews in Pain.
2007; 1(1):12—4. Epub 2007/08/01. https://doi.org/10.1177/204946370700100104 PMID: 26526704,
PubMed Central PMCID: PMC4589921.

Gibson SJ, Farrell M. A review of age differences in the neurophysiology of nociception and the percep-
tual experience of pain. The Clinical Journal of Pain. 2004; 20(4):227-39. Epub 2004/06/26. https://doi.
org/10.1097/00002508-200407000-00004 PMID: 15218407.

Bimpong K, Thomson K, McNamara CL, Balaj M, Akhter N, Bambra C, et al. The Gender Pain Gap:
gender inequalities in pain across 19 European countries. Scandinavian Journal of Public Health.
2021:1403494820987466. Epub 2021/02/12. https://doi.org/10.1177/1403494820987466 PMID:
33568013.

Hosseinpoor AR, Williams JS, Jann B, Kowal P, Officer A, Posarac A, et al. Social determinants of sex
differences in disability among older adults: a multi-country decomposition analysis using the World
Health Survey. International Journal for Equity in Health. 2012; 11:52. Epub 2012/09/11. https://doi.org/
10.1186/1475-9276-11-52 PMID: 22958712; PubMed Central PMCID: PMC3463479.

Wang YXJ, Wang J-Q, Képlar Z. Increased low back pain prevalence in females than in males after
menopause age: evidences based on synthetic literature review. Quantitative Imaging in Medicine and
Surgery. 2016; 6(2):199-206. https://doi.org/10.21037/qims.2016.04.06 PMID: 27190772

Hoy D, Bain C, Williams G, March L, Brooks P, Blyth F, et al. A systematic review of the global preva-
lence of low back pain. Arthritis & Rheumatology. 2012; 64(6):2028-37. Epub 2012/01/11. https://doi.
org/10.1002/art.34347 PMID: 22231424,

Beltran-Sanchez H, Pebley A, Goldman N. Links between Primary Occupation and Functional Limita-
tions among Older Adults in Mexico. SSM Population Health. 2017; 3:382—-92. Epub 2017/11/01.
https://doi.org/10.1016/j.ssmph.2017.04.001 PMID: 29085879; PubMed Central PMCID:
PMC5659182.

Bailey A. Risk factors for low back pain in women: still more questions to be answered. Menopause.
2009; 16(1):3—4. Epub 2008/11/13. https://doi.org/10.1097/gme.0b013e31818e10a7 PMID: 19002014,

Riley JL 3rd, Robinson ME, Wise EA, Price D. A meta-analytic review of pain perception across the
menstrual cycle. Pain. 1999; 81(3):225-35. Epub 1999/08/04. https://doi.org/10.1016/S0304-3959(98)
00258-9 PMID: 10431710.

Gore M, Sadosky A, Stacey BR, Tai K-S, Leslie D. The Burden of Chronic Low Back Pain: Clinical
Comorbidities, Treatment Patterns, and Health Care Costs in Usual Care Settings. Spine. 2012; 37(11).

Lee AL, Goldstein RS, Brooks D. Chronic Pain in People With Chronic Obstructive Pulmonary Disease:
Prevalence, Clinical and Psychological Implications. Chronic Obstructive Pulmonary Diseases. 2017; 4
(3):194—-203. Epub 2017/08/30. https://doi.org/10.15326/jcopdf.4.3.2016.0172 PMID: 28848931;
PubMed Central PMCID: PMC5556911.

Wolfe F, Ross K, Anderson J, Russell IJ. Aspects of fibromyalgia in the general population: sex, pain
threshold, and fibromyalgia symptoms. The Journal of Rheumatology. 1995; 22(1):151-6. Epub 1995/
01/01. PMID: 7699662

Shiri R, Karppinen J, Leino-Arjas P, Solovieva S, Viikari-Juntura E. The association between obesity
and low back pain: a meta-analysis. American Journal of Epidemiology. 2010; 171(2):135-54. Epub
2009/12/17. https://doi.org/10.1093/aje/kwp356 PMID: 20007994.

Ibrahimi-Kaguri D, Murtezani A, Rrecaj S, Martinaj M, Haxhiu B. Low back pain and obesity. Medical
Archives. 2015; 69(2):114. https://doi.org/10.5455/medarh.2015.69.114-116 PMID: 26005262

Goldberg MS, Scott SC, Mayo NE. A review of the association between cigarette smoking and the
development of nonspecific back pain and related outcomes. Spine. 2000; 25(8):995—-1014. https://doi.
org/10.1097/00007632-200004150-00016 PMID: 10767814

PLOS ONE | https://doi.org/10.1371/journal.pone.0269627  June 3, 2022 22/23


https://doi.org/10.1007/s00586-017-5099-2
http://www.ncbi.nlm.nih.gov/pubmed/28429142
https://doi.org/10.1007/s00586-018-5673-2
http://www.ncbi.nlm.nih.gov/pubmed/29971708
https://doi.org/10.1186/s13013-017-0121-3
https://doi.org/10.1186/s13013-017-0121-3
http://www.ncbi.nlm.nih.gov/pubmed/28435906
https://doi.org/10.1177/204946370700100104
http://www.ncbi.nlm.nih.gov/pubmed/26526704
https://doi.org/10.1097/00002508-200407000-00004
https://doi.org/10.1097/00002508-200407000-00004
http://www.ncbi.nlm.nih.gov/pubmed/15218407
https://doi.org/10.1177/1403494820987466
http://www.ncbi.nlm.nih.gov/pubmed/33568013
https://doi.org/10.1186/1475-9276-11-52
https://doi.org/10.1186/1475-9276-11-52
http://www.ncbi.nlm.nih.gov/pubmed/22958712
https://doi.org/10.21037/qims.2016.04.06
http://www.ncbi.nlm.nih.gov/pubmed/27190772
https://doi.org/10.1002/art.34347
https://doi.org/10.1002/art.34347
http://www.ncbi.nlm.nih.gov/pubmed/22231424
https://doi.org/10.1016/j.ssmph.2017.04.001
http://www.ncbi.nlm.nih.gov/pubmed/29085879
https://doi.org/10.1097/gme.0b013e31818e10a7
http://www.ncbi.nlm.nih.gov/pubmed/19002014
https://doi.org/10.1016/S0304-3959%2898%2900258-9
https://doi.org/10.1016/S0304-3959%2898%2900258-9
http://www.ncbi.nlm.nih.gov/pubmed/10431710
https://doi.org/10.15326/jcopdf.4.3.2016.0172
http://www.ncbi.nlm.nih.gov/pubmed/28848931
http://www.ncbi.nlm.nih.gov/pubmed/7699662
https://doi.org/10.1093/aje/kwp356
http://www.ncbi.nlm.nih.gov/pubmed/20007994
https://doi.org/10.5455/medarh.2015.69.114-116
http://www.ncbi.nlm.nih.gov/pubmed/26005262
https://doi.org/10.1097/00007632-200004150-00016
https://doi.org/10.1097/00007632-200004150-00016
http://www.ncbi.nlm.nih.gov/pubmed/10767814
https://doi.org/10.1371/journal.pone.0269627

PLOS ONE

Chronic back pain in Brazil in 2019: A biopsychosocial examination

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

Pountain GD, Keegan AL, Jayson MI. Impaired fibrinolytic activity in defined chronic back pain syn-
dromes. Spine (Phila Pa 1976). 1987; 12(2):83—6. Epub 1987/03/01. https://doi.org/10.1097/00007632-
198703000-00002 PMID: 2954219

Kelsey JL. An epidemiological study of acute herniated lumbar intervertebral discs. Rheumatology and
Rehabilitation. 1975; 14(3):144-59. Epub 1975/08/01. https://doi.org/10.1093/rheumatology/14.3.144
PMID: 1162235.

Souza LEd, Rasella D, Barros R, Lisboa E, Malta D, Mckee M. Smoking prevalence and economic crisis
in Brazil. Revista de saude publica. 2021;55.

Vogt CdM, Fochezatto A, Alvim AM. Smoking cessation in Brazil: a survival analysis based on consum-
ers’ profile. Ciéncia & Saude Coletiva. 2021; 26:3065-76. https://doi.org/10.1590/1413-81232021268.
05262020 PMID: 34378698

de Queiroz BZ, Pereira DS, Lopes RA, Felicio DC, Silva JP, de Britto Rosa NM, et al. Association
between the plasma levels of mediators of inflammation with pain and disability in the elderly with acute
low back pain: data from the Back Complaints in the Elders (BACE)-Brazil study. Spine. 2016; 41
(8):197-203. https://doi.org/10.1097/BRS.0000000000001214 PMID: 26571172

Wilson KG, Castillo D, Kowal J, Yong AG, McWilliams LA. Validation of a limitations in daily activities
scale for chronic pain. The Journal of Pain. 2019; 20(1):68-82. https://doi.org/10.1016/j.jpain.2018.08.
004 PMID: 30172706

Celeste RK, Fritzell J. Do socioeconomic inequalities in pain, psychological distress and oral health
increase or decrease over the life course? Evidence from Sweden over 43 years of follow-up. Journal of
Epidemiology and Community Health. 2018; 72(2):160—-7. Epub 2017/11/28. https://doi.org/10.1136/
jech-2017-209123 PMID: 29175868; PubMed Central PMCID: PMC5800356.

Reisbord LS, Greenland S. Factors associated with self-reported back-pain prevalence: a population-
based study. Journal of Chronic Diseases. 1985; 38(8):691-702. Epub 1985/01/01. https://doi.org/10.
1016/0021-9681(85)90023-2 PMID: 3160720

Hoffman P, Meier B, Council J. A Comparison of Chronic Pain Between an Urban and Rural Population.
Journal of Community Health Nursing. 2002; 19:213-24. https://doi.org/10.1207/
S15327655JCHN1904_02 PMID: 12494742

Szwarcwald CL, Souza Junior PRBd, Marques AP, Almeida WdSd, Montilla DER. Inequalities in
healthy life expectancy by Brazilian geographic regions: findings from the National Health Survey,
2013. International Journal for Equity in Health. 2016; 15(1):141. https://doi.org/10.1186/s12939-016-
0432-7 PMID: 27852270

Carvalho RCd, Maglioni CB, Machado GB, Araujo JEd, Silva JRTd, Silva MLd. Prevalence and charac-
teristics of chronic pain in Brazil: a national internet-based survey study. BrJP. 2018; 1:331-8.

Stopa SR, Malta DC, Monteiro CN, Szwarcwald CL, Goldbaum M, Cesar CLG. Use of and access to
health services in Brazil, 2013 National Health Survey. Revista de saude publica. 2017;51.

Roland M, Fairbank J. The Roland—Morris disability questionnaire and the Oswestry disability question-

naire. Spine. 2000; 25(24):3115-24. https://doi.org/10.1097/00007632-200012150-00006 PMID:
11124727

PLOS ONE | https://doi.org/10.1371/journal.pone.0269627  June 3, 2022 23/23


https://doi.org/10.1097/00007632-198703000-00002
https://doi.org/10.1097/00007632-198703000-00002
http://www.ncbi.nlm.nih.gov/pubmed/2954219
https://doi.org/10.1093/rheumatology/14.3.144
http://www.ncbi.nlm.nih.gov/pubmed/1162235
https://doi.org/10.1590/1413-81232021268.05262020
https://doi.org/10.1590/1413-81232021268.05262020
http://www.ncbi.nlm.nih.gov/pubmed/34378698
https://doi.org/10.1097/BRS.0000000000001214
http://www.ncbi.nlm.nih.gov/pubmed/26571172
https://doi.org/10.1016/j.jpain.2018.08.004
https://doi.org/10.1016/j.jpain.2018.08.004
http://www.ncbi.nlm.nih.gov/pubmed/30172706
https://doi.org/10.1136/jech-2017-209123
https://doi.org/10.1136/jech-2017-209123
http://www.ncbi.nlm.nih.gov/pubmed/29175868
https://doi.org/10.1016/0021-9681%2885%2990023-2
https://doi.org/10.1016/0021-9681%2885%2990023-2
http://www.ncbi.nlm.nih.gov/pubmed/3160720
https://doi.org/10.1207/S15327655JCHN1904%5F02
https://doi.org/10.1207/S15327655JCHN1904%5F02
http://www.ncbi.nlm.nih.gov/pubmed/12494742
https://doi.org/10.1186/s12939-016-0432-7
https://doi.org/10.1186/s12939-016-0432-7
http://www.ncbi.nlm.nih.gov/pubmed/27852270
https://doi.org/10.1097/00007632-200012150-00006
http://www.ncbi.nlm.nih.gov/pubmed/11124727
https://doi.org/10.1371/journal.pone.0269627

