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ABSTRACT
BACKGROUND: Chronic low back pain (CLBP) is a substantial health problem that causes considerable
economic losses. Several studies have demonstrated the protective effect of habitual physical activity;
however, little data are available regarding its impact on the costs associated with CLBP.
OBJECTIVE: The primary aim of this study was to analyze the costs of CLBP in the Brazilian Health System
and associated factors among adults.
DESIGN AND SETTING: An 18-month cohort study was conducted in two basic health units in Presidente
Prudente (SP), Brazil.
METHODS: A total of 198 patients were interviewed and evaluated four times: at baseline, with retro-
spective data covering the previous 12 months, and at six, 12, and 18 months. The Nordic and Baecke
questionnaires were used to classify CLBP, and the Baecke questionnaire was used for physical activity
assessment. The costs were calculated by reviewing the demand for services from medical records. Body
mass index (kg/m?) was determined using body mass and height values collected during the interviews.
The questionnaire included confounding variables, such as sex, age, ethnicity, and socioeconomic status.
RESULTS: A high prevalence of CLBP was observed, which was associated with female sex and younger age.
CLBP resulted in high costs for medical consultations (without: USS$ 34.25 £ 23.21; with: US$ 39.62 £ 27.25;
P =0.049), while cycling was negatively associated with costs (rho = -0.289; P = 0.049).
CONCLUSION: Lower back pain was associated with higher costs of medical consultations, while cycling
was associated with reduced costs.

INTRODUCTION

The epidemiological aspects of chronic low back pain (CLBP) have been analyzed worldwide,
primarily because CLBP is highly prevalent among adults."” In developing nations, the preva-
lence of CLBP ranges from 4.2% to 14.7%, while any episode of CLBP during a given year affects
50-60% of the population.>*

According to Barrey et al.,” CLBP is a serious public health problem, and spending on its
treatment has steadily increased over the last four decades. This financial burden can be attrib-
uted to various therapeutic interventions, such as medical consultations, physiotherapy sessions,
imaging tests, and medications.’

CLBP is a substantial health issue, ranking as the second most common cause of medical
consultations worldwide.® In developed countries, such as the United States, United Kingdom,
and Australia,”'° CLBP leads to considerable economic losses; however, little is known about its
economic burden in developing settings.

Furthermore, CLBP is a major cause of work absence. In addition to financial costs, CLBP has
psychological and social consequences for patients, reducing productivity and limiting mobility,
which may hinder socialization.>'"!>

Studies have demonstrated the protective effect of habitual physical activity (PA), distinct
from exercise protocols conducted in laboratory settings, on various diseases, including CLBP>'>!*
A systematic review and meta-analysis of 13 studies involving 597 patients undergoing aquatic
activities during CLBP treatment found that this form of activity reduced pain sensation, improved

quality of life, and decreased physical disability.'®
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Another literature review investigated the effects of different
forms of physical exercise on CLBP, and after analyzing 89 stud-
ies with 5,578 patients, the authors concluded that interventions
including Pilates, stabilization, resistance, and aerobic exercises
are the most effective in treating CLBP.'®

Thus, PA is a non-pharmacological intervention often associated
with lower healthcare costs.'”""* However, data on its impact on costs
related to CLBP are limited. A clear understanding of the influence
of PA on costs in patients with CLBP is crucial for identifying oppor-
tunities to reduce the high costs associated with CLBP in adults.

‘We hypothesize that regular PA can help alleviate CLBP symp-
toms and, consequently, reduce the demand for medical consul-
tations and hospital admissions. Furthermore, high levels of PA

may help lower public health costs.

OBJECTIVE
This study aimed to analyze the costs of CLBP in the Brazilian
National Health System and their correlates among adults after

18 months of follow-up.
METHODS

Sample

The Ethical Board of the Universidade Estadual Paulista (UNESP)
approved the research project on April 9, 2013 (case number:
241291/2013), and the Municipal Department of Health autho-
rized contact with the participants and the use of two facilities
responsible for medical services in the city of Presidente Prudente
(having approximately 200,000 inhabitants), western Sdo Paulo
State. Health units linked to the Brazilian National Health Service
(NHS; in Portuguese, SUS) were chosen for convenience, and all
patients signed a written consent form.

The researchers remained in facilities linked to the Brazilian
NHS for 30 consecutive days, and all patients with medical appoint-
ments who fulfilled all inclusion criteria were invited to participate
in the study. The participants were contacted at four time points:
baseline, 6 months, 12 months, and 18 months. Only participants
with no missing data during the follow-up period were included
(final sample after 18 months: 198 patients). At baseline, the inclu-
sion criteria were active registration in the NHS, age = 50 years,
and residence in the metropolitan region of Presidente Prudente

for at least 2 years (Figure 1).

Chronic low back pain

The questionnaire developed by Kuorinka et al.,” which was previ-
ously validated in Portuguese,?"?* was used to evaluate the occur-
rence of musculoskeletal symptoms (pain, formication, or numb-
ness) in different regions of the body (neck, shoulder, upper back,
elbows, wrists/hands, lower back, hip/thigh, knees, and ankles/

feet). For each body region, there were four dichotomous questions
(yes or no) related to (i) the presence of musculoskeletal disorders
in the previous 12 months, (ii) impairment of daily activities in the
previous 12 months due to these disorders, (iii) any health pro-
fessional consultations due to these disorders, and (iv) experience
with these disorders in the week immediately before the interview.

In the current study, we only considered the lower back region,
and the presence of CLBP was considered positive for participants
who answered “yes” to all four questions. Considering the first
measurement (baseline) and the last measurement of the follow-
up period (18 months), the participants were classified according
to the occurrence of CLBP: none (no CLBP), yes once (presence
of CLBP at either baseline or follow-up), and yes twice (presence
of CLBP at both baseline and follow-up).

Healthcare costs

The healthcare costs of each patient during follow-up were ver-
ified by the demand for the services recorded in the medical
records.'”? The analysis comprised all 18 months of follow-up.
The following information was obtained: medicines supplied to
the patient, laboratory tests performed, and the number of con-
sultations. To convert the procedures into currency, data from

the medical records were recorded, and the amounts paid by the

Mational Health Service (NHS)
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Figure 1. Flowchart demonstrating the collection periods
used in the study.



Municipal Health Department were used. Initially, the amount
of money was estimated in the Brazilian currency (Real, R$) and
then converted into US Dollars (US$). Healthcare costs were
classified into quartiles, with the highest quartile (= P75) adopted

as an indicator of high healthcare costs.'*?

Habitual physical activity

PA during leisure time and work was evaluated using the ques-
tionnaire developed by Baecke et al** and translated in to
Portuguese by Florindo et al.”* The questionnaire provides a gen-
eral PA score representing the sum of occupational, leisure time,
and active transportation activities. Moreover, the last section of
the questionnaire provides the frequency (never, rarely, some-
times, often, and always) of certain behaviors (walking, cycling,
and watching television) during leisure time. In the present
study, PA was identified using the general PA score and walking,

cycling, and watching television behaviors.

Covariates

Sex, chronological age, and ethnicity (1 = White, 2 = Black, and
3 = Other) were used as covariates. Economic conditions (EC) were
estimated using a standard questionnaire (face-to-face interview),
which divided EC into five categories, from A (highest) to E (low-
est). The variables were categorized as high EC (categories A and
B) and low EC (categories C, D, and E), as adopted by Fernandes
et al.”® Finally, body weight (kg) and height (m) were collected to
calculate the body mass index (BMI [kg/m?]). Overweight individ-
uals (BMI = 25 kg/m?) were identified in the sample.

Statistical analysis
Descriptive data were presented as means, standard deviations, and

95% confidence intervals. Due to the non-parametric distribution,

Table 1. Numerical characteristics of patients aged 50 years or older who are users of two basic health units of the Brazilian health system

in Presidente Prudente (SP)
Entire sample (n = 198)

the Mann-Whitney U test was used to compare numerical data
between the two groups. Analysis of variance and the Kruskal-
Wallis test were used to compare numerical data among three or
more groups when the dataset was normally and non-paramet-
rically distributed, respectively. Spearman’s rank-order correla-
tion (rho) was used to analyze the relations between the variables.
Categorical variables are expressed as absolute and percentage
values, with univariate statistical tests applied, including the chi-
squared test (7). Significant associations were included in multi-
variate models (binary logistic regression) to express the magnitude
of the associations in terms of the odds ratio and 95% confidence
interval. Multivariate models were adjusted for covariates (sex,
ethnicity, economic status, BMI, and age). Statistical analyses were
performed using a specific software (BioEstat version 5.0), and the

significance level adopted was 5% for all procedures.

RESULTS

The total sample comprised 198 adults, mostly women (70.7%)
and people classified as White (70.7%). The prevalence of over-
weight and obesity was high (78.3%) (Table 1). After the follow-
up period, the prevalence of CLBP was higher in women (15%)
than in men (3.4%), and younger individuals reported a higher
occurrence of the outcome (Table 2).

Individuals who reported any episode of CLBP had high con-
sultation costs (with CLBP: US$ 39.62 [27.25]; without CLBP:
US$ 34.25 [23.21]) (P = 0.049) (Table 3).

Comparisons between different domains of PA and healthcare
costs in patients with and without CLBP identified an inverse relation
between cycling and overall cost in people with CLBP (rho = -0.289,
P =0.021) but not in those without the outcome (Table 4). Moreover,
a significant relation was observed between cycling and the cost of
medical consultations in patients with CLBP (rho =-0.239, P =0.021).

Chronic low back pain

. ANOVA
Variables Mean (95% Cl) No (n=134) Yes once (n =41) Yes both (n =23) P value
Mean (SD) Mean (SD) Mean (SD)
Numerical
Age years 61.6 (60.4 to 62.8) 62.8 (8.6) 60.8 (8.2) 55.8 (7.8)*° 0.001
Height cm 157.2 (156.0 to 158.4) 157.6 (8.8) 157.2(8.1) 154.6 (7.4) 0.298
Weight g 73.0 (70.9 to 75.0) 72.6 (14) 75.5(16.8) 70.6 (13.2) 0.379
BMI g/m? 29.51 (28.7 10 30.2) 29.2 (5) 30.5(6.4) 29.4 (4.8) 0.374
PA score 27.3 (26.8 t0 27.9) 27.4(4.1) 26.8 (3.5) 27.4(3.9) 0.673
Health care costs Mean (95% CI) Median (IR) Median (IR) Median (IR) Kruskal-Wallis
Consultation 38.34 (35.40 to 41.25) 34.25 (23.21) 39.81 (26.78) 37.53(28.25) 0.076
Exams 12.18 (9.56 to 14.81) 0(23.99) 0(16.46) 0(30.94) 0.462
Medicines 46.84 (39.50 to 54.184) 27.48 (45.63) 35.88 (41.39) 46.28 (60.47) 0.210
Overall 118.65 (108.34 to 128.93) 103.69 (77.3) 114.65 (59.14) 134.26 (104.96) 0.194

Descriptive data are presented as means, standard deviations (SD), and 95% confidence intervals (Cl). Analysis of variance (ANOVA) was used for comparisons
between groups, with a significance level of 5% (P < 0.05). BMI = body mass index; PA = physical activity; IR = interquartile range.



Finally, there was an association between more medical con-
sultations and CLBP; however, this association was not significant
after adjusting for confounders (P = 0.05) (Table 5).

DISCUSSION

This 18-month longitudinal study found elevated occurrences of
CLBP among participants, which were linked to higher health-
care expenditures associated with medical consultations, whereas
cycling appeared to mitigate this relation. This analysis verified
that the sample consisted mainly of women (= 70%) and that
the prevalence of overweight and obesity was present in approx-
imately 80% of the population. Furthermore, a prevalence of
CLBP of 18.4% was found in the analyzed sample, and individu-
als with CLBP cost the public health system US$ 5.37 more than
those without CLBP.

The greater number of women in the sample is not surpris-
ing. Women more often use the primary care services provided
by the Brazilian NHS because cultural barriers decrease the num-
ber of men accessing these services.® Moreover, the high number
of people with a low income in the sample is justified by the fact
that although the Brazilian NHS offers healthcare services to the
entire population, those with lower incomes are the main users.”
Therefore, even though the sampling process was not representative
of the entire city, some characteristics of the sample were similar
to the national setting, reinforcing the idea that the selection bias
in our sample was not large.

Low back pain seems to be a relevant public health problem
in Brazil. In the present study, a prevalence of 18.4% was observed
in the analyzed sample. These findings demonstrate values greater

than those of previous studies conducted in the country. A study

that investigated the occurrence of CLBP in Presidente Prudente
(SP) observed a prevalence of 11.3%, whereas another study con-
ducted in the city of Salvador (BA) found a prevalence of 14.7%
in the sample analyzed.>*

Studies investigating the determinants of CLBP found that
higher age, female sex, and overweight/obesity were significant
correlates of this outcome.>* Similar to these previous reports, sex
and age were significantly associated with any episode of low back
pain during our follow-up, but not overweight/obesity. The absence
of significant associations may be attributed to the widespread
occurrence of overweight/obesity in the analyzed sample (= 75%).

CLBP is a musculoskeletal outcome with the potential to
increase healthcare costs.® However, this phenomenon has not
been thoroughly investigated in developing settings. In the USA,

lower back pain is the second most common cause of medical

Table 3. Correlates of chronic low back pain and direct
healthcare costs in patients aged 50 years or older who are
users of two basic health units of the Brazilian health system
in Presidente Prudente (SP)

Chronic low back pain*

Health Mann-Whi
ealth care costs No(n=134) Yes(n=64) ann ithey
(US$) . - P value
Median (IR) Median (IR)
Consultations 34.25(23.21)  39.62(27.25) 0.049
Exams 0.00 (23.96) 0.00 (19.09) 0.839
Medicines 27.48 (45.65) 38.35(47.53) 0.118
Overall 103.69 (77.40) 128.41(75.18) 0.071

The Mann-Whitney U test was used for comparisons between groups,
with a significance level of 5% (P < 0.05). *Chronic low back pain was
defined as any episode of chronic low back pain during follow-up (four
affirmative answers to the questionnaire). IR = interquartile range.

Table 2. Categorical characteristics of patients aged 50 years or older who are users of two basic health units of the Brazilian health

system in Presidente Prudente (SP)

Variables

Entire sample (n = 198) No (n=134)

Categorical N (%) n (%)
Sex

Male 58 (29,3) 47 (81)

Female 140 (70.7) 87 (62.1)
Ethnicity

White 140 (70.7) 95 (67.9)

Black 35 (17.7) 24 (68.6)

Others 23 (11.6) 15 (65.2)
Age

< 65 years 128 (64.6) 78 (60.9)

> 65 years 70 (35.4) 56 (80.0)
BMI

Normal 43 (21.7) 29 (67.4)

Overweight/ Obesity 155 (78.3) 105 (67.7)

Chronical low back pain*

Yes once (n =41) Yes both (n = 23) x> P value
n (%) n (%)
0.005
9(15.5) 2(3.4)
32(22.9) 21(15)
0.881
27 (19.2) 18(12.9)
8(22.9) 3(8.6)
6(26.1) 29 (8.7)
0.006
31(24.2) 19 (14.9)
10 (14.3) 4(5.7)
0.991
9(20.9) 5(11.7)
32(20.6) 18(11.7)

Frequency analysis and the chi-squared test ()2) were used to analyze the association between groups, with a significance level of 5% (P < 0.05). * Chronic low
back pain was identified by four affirmative answers to the questionnaire. BMI = body mass index.



Table 4. Correlates between different domains of physical activity, presence or absence of chronic low back pain, and cost indicators in
patients aged 50 years or older who are users of two basic health units of the Brazilian health system in Presidente Prudente (SP)

B Medical consultations
rho P value rho
Entire Sample (n= 198)
Television -0.001 0.987 0.072
Walking -0.072 0.314 0.041
Cycling -0.064 0.368 -0.099
Overall PA -0.010 0.886 -0.011
No CLBP (n = 134)
Television -0.064 0.462 0.106
Walking -0.112 0.196 0.058
Cycling 0.012 0.892 -0.079
Overall PA 0.034 0.701 0.064
Yes CLBP (n = 64)
Television 0.100 0.433 0.005
Walking 0.095 0.457 -0.020
Cycling -0.239 0.057 -0.193
Overall PA -0.086 0.500 -0.190

Exams Medicines Overall
P value rho P value rho P value
0.314 -0.004 0.950 -0.004 0.950
0.564 -0.075 0.291 -0.089 0.215
0.167 -0.132 0.064 -0.164 0.021
0.882 -0,016 0.819 -0.052 0.465
0.224 -0.059 0.495 -0.049 0.576
0.507 -0.099 0.257 -0.117 0.179
0.365 -0.108 0.216 -0.109 0.209
0.461 -0.028 0.746 -0.029 0.738
0.971 0.129 0.311 0.085 0.506
0.873 0.021 0.867 0.062 0.625
0.127 -0.171 0.177 -0.289 0.021
0.133 0.014 0.910 -0.106 0.405

Spearman’s rank-order correlation (rho) was used, with a significance level of 5% (P < 0.05); PA = physical activity; CLBP = chronic low back pain.

Table 5. Association and adjusted odds ratios (ORs) for chronic low back pain in patients aged 50 years or older who are users of two
basic health units of the Brazilian health system in Presidente Prudente (SP)

Consultations Exams Medicines Overall
>P75 >P75 x2 >P75 x2 >P75 x2
X2 p-value
n (%) OR (95% CI) OR ad] (95% CI) n (%) P value n (%) P value n (%) P value
CLBP* 0.025 0.900 0.194 0.410

No 27 (20.1) 1.00 1.00 35(26.1) 31(23.1) 32(23.9)
Yes once 13(31.7) 1.84(1.00-4.02) 1.76 (0.89-3.93) 7(17) 9(22) 9(22)
Yes both times 9(39.1) 2.54(1.05-6.50) 2.29 (0.95-6.08) 7 (30.4) 9(39.1) 8(34.8)

Chi-squared test (y?) was used. ORs are adjusted for sex, age, ethnicity, economic condition, body mass index, and physical activity. 95% confidence intervals
(Cls) are provided. Hosmer-Lemeshow test result: P = 0.847. *Chronic low back pain (CLBP) was defined as four affirmative answers to the questionnaire.

> P75 =2 percentile 75.

consultations, similar to our findings, in which people with a self-
report of CLBP presented costs associated with medical consul-
tations 15.6% higher than those without a self-report of CLBP.**

In other countries, the burden of CLBP on individual costs is
higher than that observed in the current study: € 3,100 per year in
Sweden® and € 1,322 per year in Germany.* These differences can
be explained by methodological issues, as those studies were car-
ried out with the general population, whereas our data are exclu-
sive to individuals older than 50 years and attended by the NHS.

Several studies have reported treatments that are beneficial for or
prevent CLBP>'** Carvalho et al.*? indicated joint stabilization and
control exercises to treat CLBP, while increasing PA levels has been
recommended by health agencies.® However, there are still doubts
about the most effective exercise protocol.*** In the current study,
cycling was associated with lower overall costs after 18 months only
in people with self-reported low back pain. In fact, higher habitual

PA (not exercise protocols) seems to mitigate healthcare costs,'?and

this is the first report on this effect in people experiencing episodes
of low back pain. Apparently, actions to increase habitual PA can be
beneficial for decreasing costs in the NHS through two pathways:
i) preventing the development of low back pain and ii) decreas-
ing the costs of treatment in people suffering from low back pain.

The results of the present study can serve as an indication of
the prevalence of low back pain in the Brazilian population, espe-
cially among residents in medium-sized municipalities in the state
of Sdo Paulo, and thus contribute to the implementation of public
policies to minimize its occurrence. Furthermore, it is clear that
the habitual practice of PA can reduce the occurrence of CLBP
and the demand for health facilities by individuals who suffer
from this condition, as well as reduce medical appointments and
spending on medicines.

Therefore, the present study contributes to the literature by
investigating the association between the practice of physical activi-

ties and a reduction in healthcare costs in patients treated by the
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Brazilian NHS. However, some limitations must be acknowledged.
Clinical assessments to diagnose lower back pain are better than
face-to-face interviews, reducing the risk of false-positive cases.
Moreover, objectively measuring PA could improve the potential
for identifying the burden of different PA intensities on low back
pain. In addition, a national survey on this issue would improve
the inferences of the findings of our study. Finally, the age of the
population needs to be considered, as the population investigated

was over 50 years old.

CONCLUSION
Itis possible to conclude that lower back pain is associated with greater
healthcare costs, while cycling seems to be a relevant behavior that can

reduce the costs for people suffering from lower back pain.

REFERENCES

1. Ma J, Chen X. Advances in pathogenesis and treatment of essential
hypertension. Front Cardiovasc Med. 2022;9:1003852. PMID: 36312252;
https://doi.org/10.3389/fcvm.2022.1003852.

2. SuhJH,Kim H, Jung GP, Ko JY, Ryu JS. The effect of lumbar stabilization
and walking exercises on chronic low back pain: a randomized
controlled trial. Medicine. 2019;,98(26):e16173. PMID: 31261549; https://
doi.org/10.1097/md.0000000000016173.

3. Zanuto EAC, Codogno JS, Christéfaro DGD, et al. Prevalence of low
back pain and associated factors in adults from a middle-size Brazilian
city. Cien Saude Colet. 2015;20(5):1575-82. PMID: 26017959; https://
doi.org/10.1590/1413-81232015205.02162014.

4. Silva MC, Fassa AG, Valle NCJ. Dor lombar crénica em uma popula¢do
adulta do Sul do Brasil: prevaléncia e fatores associados. Cad Saude
Publica. 2004;20(2):377-85. PMID: 15073617; https://doi.org/10.1590/
s0102-311x2004000200005.

5. Barrey CY, Le Huec JG; French Society for Spine Surgery. Chronic low
back pain: Relevance of a new classification based on the injury pattern.
Orthop Traumatol Surg Res. 2019;105(2):339-46. PMID: 30792166; https://
doi.org/10.1016/j.0tsr.2018.11.021.

6. Deyo RA, Mirza SK, Martin Bl. Back Pain Prevalence and Visit Rates:
estimates from U.S. national surveys, 2002. Spine. 2006;31(23):2724-7.
PMID: 17077742; https://doi.org/10.1097/01.brs.0000244618.06877.cd.

7. George SZ, Fritz JM, Silfies SP, et al. Interventions for the management
of acute and chronic low back pain: revision 2021. J Orthop Sports
Phys Ther. 2021;51(11):CPG1-CPG60. PMID: 34719942; https://doi.
0rg/10.2519/jospt.2021.0304.

8. Wewege MA, Bagg MK, Jones MD, et al. Comparative effectiveness and
safety of analgesic medicines for adults with acute non-specific low back
pain: systematic review and network meta-analysis. BMJ. 2023;380:2072962.
PMID: 36948512; https://doi.org/10.1136/bmj-2022-072962.

9. Ahern M, Dean CM, Dear BF, Willcock SM, Hush JM.The experiences and
needs of people seeking primary care for low-back pain in Australia.
Pain Rep. 2019;4(4):e756. PMID: 31579850; https://doi.org/10.1097/
pr9.0000000000000756.

10. Ndlovu M, Bedson J, Jones PW, Jordan KP. Pain medication management
of musculoskeletal conditions at first presentation in primary care:
analysis of routinely collected medical record data. BMC Musculoskelet
Disord. 2014;15:418. PMID: 25492581; https://doi.org/10.1186/1471-
2474-15-418.

11. Popescu A, Lee H. Neck Pain and Lower Back Pain. Med Clin North
Am. 2020;104(2):279-92. PMID: 32035569; https://doi.org/10.1016/].
mcna.2019.11.003.

12. Urits |, Burshtein A, Sharma M, et al. Low Back Pain, a Comprehensive
Review : Pathophysiology, Diagnosis, and Treatment. Curr Pain Headache
Rep. 2019;23(3):23. PMID: 30854609; https://doi.org/10.1007/511916-
019-0757-1.

13. Quentin C,Bagheri R, Ugbolue UC, et al. Effect of Home Exercise Training
in Patients with Nonspecific Low-Back Pain : A Systematic Review and
Meta-Analysis. Int J Environ Res Public Health. 2021;18(16):8430. PMID:
34444189; https://doi.org/10.3390/ijerph 18168430.

14. Fernandez-Rodriguez R, Alvarez-Bueno C, Cavero-Redondo |, et al.
Best exercise options for reducing pain and disability in adults with
chronic low back pain: pilates, strength, core-based, and mind-body.
A network meta-analysis. J Orthop Sport Phys Ther. 2022;52(8):505-21.
PMID: 35722759; https://doi.org/10.2519/jospt.2022.10671.

15. MaJ, Zhang T, HeY, et al. Effect of aquatic physical therapy on chronic low
back pain: a systematic review and meta-analysis. BMC Musculoskelet
Disord. 2022;23(1):1050. PMID: 36460993; https://doi.org/10.1186/
$12891-022-05981-8.

16. Owen PJ, Miller CT, Mundell NL, et al. Which specific modes of exercise
training are most effective for treating low back pain? Network meta-
analysis. BrJ Sports Med. 2020;54(21):1279-87. PMID: 31666220; https://
doi.org/10.1136/bjsports-2019-100886.

17. Schulz C, Evans R, Maiers M, et al. Spinal manipulative therapy and
exercise for older adults with chronic low back pain : a randomized
clinical trial. Chiropr Man Therap. 2019;27:21. PMID: 31114673; https://
doi.org/10.1186/512998-019-0243-1.

18. Moore C, Holland J, Shaib F, et al. Prevention of low back pain in
sedentary healthy workers: a pilot study. Am J Med Sci. 2012,344(2):90-5.
PMID: 22173041; https://doi.org/10.1097/maj.0b013e3182364942.

19. Codogno JS, Turi BC, Kemper HCG, et al. Physical inactivity of adults and
1-year health care expenditures in Brazil. Int J Public Health. 2015;60(3):309-
16. PMID: 25680327; https//doi.org/10.1007/500038-015-0657-z.

20. Kuorinka 1, Jonsson B, Kilbom A, et al. Standardised Nordic
questionnaires for the analysis of musculoskeletal symptoms. Appl
Ergon. 1987;18(3):233-7. PMID: 15676628; https://doi.org/10.1016/0003-
6870(87)90010-x.

21. de Barros ENC, Alexandre NMC. Cross-cultural adaptation of the Nordic
musculoskeletal questionnaire. Int Nurs Rev. 2003;50(2):101-8. PMID:
12752909; https://doi.org/10.1046/j.1466-7657.2003.00188 x.

22. Pinheiro FA, Troccoli BT, Carvalho CV.Validity of the Nordic Musculoskeletal
Questionnaire as morbidity measurement tool. Rev Saude Publica.
2002;36(3):307-12. PMID: 12131969; https://doi.org/10.1590/50034-
89102002000300008.

6 Sao Paulo Med J. 2025;143(2):e2023343


https://doi.org/10.3389/fcvm.2022.1003852
https://doi.org/10.1097/md.0000000000016173
https://doi.org/10.1097/md.0000000000016173
https://doi.org/10.1590/1413-81232015205.02162014
https://doi.org/10.1590/1413-81232015205.02162014
https://doi.org/10.1590/s0102-311x2004000200005
https://doi.org/10.1590/s0102-311x2004000200005
https://doi.org/10.1016/j.otsr.2018.11.021
https://doi.org/10.1016/j.otsr.2018.11.021
https://doi.org/10.1097/01.brs.0000244618.06877.cd
https://doi.org/10.2519/jospt.2021.0304
https://doi.org/10.2519/jospt.2021.0304
https://doi.org/10.1136/bmj-2022-072962
https://doi.org/10.1097/pr9.0000000000000756
https://doi.org/10.1097/pr9.0000000000000756
https://doi.org/10.1186/1471-2474-15-418
https://doi.org/10.1186/1471-2474-15-418
https://doi.org/10.1016/j.mcna.2019.11.003
https://doi.org/10.1016/j.mcna.2019.11.003
https://doi.org/10.1007/s11916-019-0757-1
https://doi.org/10.1007/s11916-019-0757-1
https://doi.org/10.3390/ijerph18168430
https://doi.org/10.2519/jospt.2022.10671
https://doi.org/10.1186/s12891-022-05981-8
https://doi.org/10.1186/s12891-022-05981-8
https://doi.org/10.1136/bjsports-2019-100886
https://doi.org/10.1136/bjsports-2019-100886
https://doi.org/10.1186/s12998-019-0243-1
https://doi.org/10.1186/s12998-019-0243-1
https://doi.org/10.1097/maj.0b013e3182364942
https://doi.org/10.1007/s00038-015-0657-z
https://doi.org/10.1016/0003-6870(87)90010-x
https://doi.org/10.1016/0003-6870(87)90010-x
https://doi.org/10.1046/j.1466-7657.2003.00188.x
https://doi.org/10.1590/s0034-89102002000300008
https://doi.org/10.1590/s0034-89102002000300008

Physical activity and factors associated with the costs of low back pain among adults after 18 months of follow-up: a cohort study | ORIGINAL ARTICLE

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33

Codogno JS, Fernandes RA, Sarti FM, Freitas Junior IF, Monteiro HL.
The burden of physical activity on type 2 diabetes public healthcare
expenditures among adults: a retrospective study. BMC Public Health.
2011;11:275.PMID: 21542924; https//doi.org/10.1186/1471-2458-11-275.
Baecke J, Burema J, Frijters J. A short questionnaire for the measurement
of habitual physical activity in epidemiological studies. Am J Clin Nutr.
1982,36(5):936-42. PMID: 7137077; https://doi.org/10.1093/ajcn/36.5.936.
Florindo AA, Latorre Mdo R, Jaime PC, Tanaka T, Zerbini CA. Methodology
to evaluation the habitual physical activity in men aged 50 years or
more. Rev Saude Publica. 2004;38(2):307-14. PMID: 15122389; https://
doi.org/10.1590/50034-89102004000200022.

Figueiredo WS, Schraiber LB. Male users'and primary care services health
professionals’ conceptions of gender and possible impacts on men's
health, S&o Paulo, Brazil. Cien Saude Colet. 2011;16(suppl 1):935-44.
PMID: 21503441; https://doi.org/10.1590/51413-81232011000700025.
Boing AC, Andrade FB, Bertoldi AD, et al. Prevalence rates and inequalities
in access to medicines by users of the Brazilian Unified National Health
System in 2013 and 2019. Cad Saude Publica. 2022,38(6):e00114721.
PMID: 35703669; https://doi.org/10.1590/0102-311xpt114721.
Almeida ICGB, S& KN, Silva M, et al. Chronic low back pain prevalence
in the population of the city of Salvador. Rev Bras Ortop. 2008;43(3):96-
102. https://doi.org/10.1590/50102-36162008000200007.

Ekman M, Jonhagen S, Hunsche E, Jonsson L. Burden of illness of
chronic low back pain in Sweden: a cross-sectional, retrospective study
in primary care setting. Spine. 2005;30(15):1777-85. PMID: 16094281;
https://doi.org/10.1097/01.brs.0000171911.99348.90.

Wenig CM, Schmidt CO, Kohlmann T, Schweikert B. Costs of back pain
in Germany. Eur J Pain. 2009;13(3):280-6. PMID: 18524652; https://doi.
0rg/10.1016/j.ejpain.2008.04.005.

de Oliveira NTB, Ricci NA, Dos Santos Franco YR, et al. Effectiveness of
the Pilates method versus aerobic exercises in the treatment of older
adults with chronic low back pain : a randomized controlled trial
protocol. BMC Musculoskelet Disord. 2019;20(1):250. PMID: 31122227,
https://doi.org/10.1186/512891-019-2642-9.

Fontana Carvalho AP, Dufresne SS, Rogerio de Oliveira M, et al. Effects
of lumbar stabilization and muscular stretching on pain, disabilities,
postural control and muscle activation in pregnant woman with low
back pain. Eur J Phys Rehabil Med. 2020;56(3):297-306. PMID: 32072792;
https://doi.org/10.23736/51973-9087.20.06086-4.

Zanuto EAC, Fernandes RA, Turi-Lynch BC, et al. Chronic low back pain
and physical activity among patients within the Brazilian National Health
System: a cross-sectional study. Sao Paulo Med J. 2020;138(2):106-
11. PMID: 32491085; https://doi.org/10.1590/1516-3180.2019.0312.
r1.19112019.

34. Ozsoy G, licin N, Ozsoy |, et al. The effects of myofascial release technique
combined with core stabilization exercise in elderly with non-specific low
back pain: a randomized controlled, single-blind study. Clin Interv Aging.
2019;14:1729-40. PMID: 31631992; https.//doi.org/10.2147/cia.s223905.

35. lzelenberg W, Oosterhuis T, Hayden JA, et al. Exercise therapy for
treatment of acute non-specific low back pain. Cochrane Database
Syst Rev. 2023;8(8):CD009365. PMID: 37646368; https://doi.
0rg/10.1002/14651858.cd009365.pub?2.

Authors’ contributions: Zanuto EAC: conceptualization, methodology,
formal analysis, investigation, writing — original draft; Penna V:
conceptualization, methodology, formal analysis, investigation; Rocha
da Silva C: conceptualization, methodology, investigation; Ronque
VER: resources, data curation, investigation; Negrao Filho RF: resources,
data curation, investigation; Castoldi RC: writing — original draft, writing
- review and editing, visualization; Codogno JS: conceptualization,
methodology, formal analysis, investigation, supervision; Fernandes
RA: conceptualization, methodology, formal analysis, investigation,
supervision, project administration. All authors reviewed and approved

the final version submitted for publication

Sources of funding: None

Conflict of interest: None

Date of first submission: December 12, 2023
Last received: May 7, 2024
Accepted: July 3, 2024

Address for correspondence:

Everton Alex Carvalho Zanuto

Universidade Estadual Paulista “Julio de Mesquita Filho" (UNESP), campus
de Presidente Prudente

Rua Roberto Simonsen, 305 — Centro Educacional — Pres. Prudente
(SP), Brasil.

CEP:19060-900

Fone: 55 (18) 3229 5829

E-mail: everton_zanuto@terra.com.br

Editor responsible for the evaluation:
Paulo Manoel Pégo-Fernandes MD, PhD

© 2025 by Associacao Paulista de Medicina

This is an open access article distributed under the terms of the Creative Commons license.

Sao Paulo Med J. 2025;143(2):e2023343


https://doi.org/10.1186/1471-2458-11-275
https://doi.org/10.1093/ajcn/36.5.936
https://doi.org/10.1590/s0034-89102004000200022
https://doi.org/10.1590/s0034-89102004000200022
https://doi.org/10.1590/s1413-81232011000700025
https://doi.org/10.1590/0102-311xpt114721
https://doi.org/10.1590/S0102-36162008000200007
https://doi.org/10.1097/01.brs.0000171911.99348.90
https://doi.org/10.1016/j.ejpain.2008.04.005
https://doi.org/10.1016/j.ejpain.2008.04.005
https://doi.org/10.1186/s12891-019-2642-9
https://doi.org/10.23736/s1973-9087.20.06086-4
https://doi.org/10.1590/1516-3180.2019.0312.r1.19112019
https://doi.org/10.1590/1516-3180.2019.0312.r1.19112019
https://doi.org/10.2147/cia.s223905
https://doi.org/10.1002/14651858.cd009365.pub2
https://doi.org/10.1002/14651858.cd009365.pub2
mailto:everton_zanuto@terra.com.br

	_Hlk116299870
	_Hlk116299881

