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Background: Musculoskeletal pain is associated with obesity; however, information
on factors associated with pain in adults with obesity and severe obesity is limited.
The purpose of this study was to assess the prevalence of musculoskeletal pain by
site and intensity of pain and associated factors in individuals with severe obesity
(body mass index > 35.0 kg/m?).

Methods: Baseline data from the DieTBra Trial study evaluating pain symptoms in
nine body regions over the last seven days using the Nordic Questionnaire on Mus-
culoskeletal Symptoms and Numerical Pain Scale. The variables analyzed using
multiple Poisson regression with hierarchical analysis were: sociodemographic, life-
style, food consumption, clinical, and anthropometric, and the outcome was moder-
ate and intense pain.

Results: In 150 participants, there was a high prevalence of ankle and foot pain
(68.7%), lower back pain (62.7%), pain in the knees (53.3%) and upper back pain
(52.0%), with a predominance of intense pain. Factors associated with pain accord-
ing to specific sites were: type 2 diabetes with hand/wrist pain; sedentary time with
hip pain; insomnia with pain in the hip and knee; edema in the lower limbs with
pain in the lower back and ankles/feet; degree of obesity with ankle/foot pain; and
percentage of total fat with ankle/foot pain.

Conclusions: There was a high prevalence of pain and intense pain in individuals
with severe obesity and an association with clinical variables, the degree of obesity,
and sedentary lifestyle.

Key Words: Back Pain; Diabetes Mellitus, Type 2; Edema; Neck Pain; Obesity, Mor-
bid; Pain; Sedentary Behavior; Sleep Initiation and Maintenance Disorders.

INTRODUCTION

Recent data from the World Health Organization indicate
that global obesity has almost tripled between 1975 and
2016 [1]. Severe obesity (body mass index [BMI] > 35.0 kg/
m®) is a complex multifactorial problem involving public,
political, and social health issues [2], and is associated

with health risks, including chronic diseases such as
type 2 diabetes, cardiovascular diseases, certain types of
cancer, and depression [3]. Some scientific evidence also
points to the association of obesity with musculoskeletal
pain [4,5].

Obesity and chronic pain are comorbidities that nega-
tively impact the population [5]. Several potential mecha-
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nisms may link the relationship between pain and obesity,
including mechanical/structural factors, inflammatory
status, family factors, depression, sleep, lifestyle, and
dietary modifications [4,5]. Obesity may also be related
to the increase in the number of pain sites over time [6].
However, evidence between musculoskeletal pain in in-
dividuals with obesity and associations with sociodemo-
graphic, anthropometric, lifestyle, and clinical variables
are scarce, especially in individuals with severe obesity
[3,6].

Besides, most of the international studies evaluated
specific pain sites (knees, feet, and upper back), so there
is no information available in the same study evaluating
all body regions and potential associations with different
types of variables [3,6]. Studies that address pain intensity
are also scarce in the literature [7]. In this context, the aim
of this study was to evaluate the prevalence of musculo-
skeletal pain in adults with severe obesity, by sites and
intensity of pain, as well as to investigate whether sociode-
mographic variables, lifestyle, food consumption, clinical
variables, body composition, and anthropometry are as-
sociated with moderate and intense pain.

MATERIALS AND METHODS
1. Study design

Musculoskeletal pain in individuals with severe obesity
(BMI > 35.0 kg/m?) was investigated according to the base-
line analysis of the clinical trial ‘DieTBra Trial’, registered
on the ClinicalTrials.gov platform (NCT02463435) [8,9].
The Severe Obesity Study Group conducted the study at
the Nutrition in Severe Obesity Outpatient Clinic of the
Clinics Hospital of the Federal University of Goids, Goia-
nia, Goids, Brazil [8,9]. Data were collected between June
2015 and February 2016. The study was approved by the
Research Ethics Committee (Universidade Federal de
Goidas) under the protocol 747.792/2014. All subjects who
participated in the study signed an informed consent
form.

2. Inclusion and exclusion criteria

Adult patients (aged between 18 and 65 yr) with a BMI >
35.0 kg/m®, who were referred to our outpatient clinic via
primary care by the Unified Health System from Goiania,
were included in the study. Individuals undergoing bar-
iatric surgery, those who had been under nutritional treat-
ment for weight loss for the past 2 years or were currently
taking antiobesity or anti-inflammatory medication,
pregnant and lactating female, people with physical dis-
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abilities that prevented locomotion, people with chronic
obstructive pulmonary disease, and those with cancer and
metal in the body (stems and pins) were excluded from the
study sample.

3. Sociodemographic, lifestyle, and food
consumption data

Sociodemographic and lifestyle data were collected us-
ing a standardized and previously tested questionnaire.
The sociodemographic variables were: sex, age, skin color,
marital status (living with or without partner), occupation
(formal, informal, autonomous, retired, housekeeper),
head of the family, and economic class by the Economical
Classification Criteria Brazil from the Brazilian Associa-
tion of Companies and Research (sum of the items of resi-
dence and schooling of the head of the family) [10].

Lifestyle variables were: smoking (whether patients were
current or past smokers), alcohol consumption (binge
drinking) (consumption of more than five doses for male
and four doses for female, of beer, wine, whiskey, or sug-
arcane liquor in a single day) which was evaluated by a
simplified version (adapted to the present study) of the
questionnaire from Gender, Alcohol and Culture: an Inter-
national Study - GENACIS [11], and sedentary behavior.

The Actigraph wGT3X triaxial accelerometer (ActiGraph
LLC., Pensacola, FL) was used for the sedentary behavior
variable. Patients were instructed to use the device 24
hours a day for six consecutive days on the non-dominant
wrist. The accelerometer frequency was set at 30 Hz. The
devices were configured, and the data downloaded into
the ActiLife 6 software (https://www.actigraphcorp.com/
support/software/actilife/). The data were processed us-
ing the package named GGIR of R statistical software 3.6.3
(http://cran.r-project.org), and expressed in an equivalent
unit called milligravity (mg). The variable time of seden-
tary behavior (< 50 mg) (without bout) in minutes per day
was used and categorized, using the median: < 1,182.15
minutes per day as lower sedentary time and > 1,182.15
minutes per day as higher sedentary time.

The variables of food consumption were: consumption
of fruits and vegetables. Daily consumption of cooked or
boiled vegetables (pumpkin, okra, chuchu, cauliflower,
broccoli, and others) and fresh fruits were evaluated by a
food frequency questionnaire [12].

4, Clinical variables

Clinical variables were a positive family history of depres-
sion, hypertension, and diabetes; symptoms of anxiety
and depression; use of medications; and biochemical tests.
Difficulty sleeping or insomnia, arthritis/arthrosis, elevat-
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ed uric acid, lower limb edema, a fall in the last 12 months,
and fracture have also been studied. These last variables
were collected through the following questions: “Do you
have difficulty sleeping or insomnia?”; “Have you ever had
a fracture in your life?”; “Have you suffered any fall in the
last 12 months?”; “Report if your doctor has already said
that you have any of the following: arthritis/arthrosis/joint
problems; swelling in the legs (edema in lower limbs)”. For
the evaluation of anxiety and depression symptoms, the
Hospital Anxiety and Depression Scale was used [13]. The
diagnosis of type 2 diabetes was based on the criteria of
the American Diabetes Association, which included fast-
ing glycemia > 126 mg/dL, glycated hemoglobin > 6.5%,
and/or use of hypoglycemic agents [14]. We considered
having arthritis or osteoarthritis if the patient mentioned
that he had a medical report.

The drugs used by patients were classified according
to the Anatomical Therapeutic Chemical Classification
System (ATC codes) in groups with similar mechanisms of
action [15]: analgesics, non-steroidal anti-inflammatory
drugs (NSAIDs), statins, and muscle relaxants.

The blood for the biochemical tests was collected after
12 hours of fasting. The analyzed parameters and their re-
spective reference values were: uric acid (male 2.5-7.0 mg/
dL and female 1.5-6 mg/dL) [16]; C-reactive protein (CRP) >
6 mg/dL; hemoglobin (male 13.5-17.5 g/dL and female 11.5-
15.5 g/dL) [17]; inadequate total cholesterol total > 240 mg/
dL, inadequate high-density lipoprotein (HDL) < 59 mg/
dL, and inadequate low-density lipoprotein > 160 mg/dL
[18].

5. Anthropometry and body composition

Body weight was measured using a digital scale with a ca-
pacity of 200 kg and an accuracy of 100 g (Welmy, Sdo Pau-
lo, Brazil). Height was measured by a stadiometer coupled
to the scale with a precision of 0.1 cm, performed accord-
ing to the protocol of Lohman et al. [19]. Weight and height
were used to calculate BMI, classified as severe obesity
(BMI 35.0-39.9 kg/m?), morbid obesity (BMI 40.0-49.9 kg/
m?) and superobesity (BMI > 50.0 kg/m?) [20].

Body composition was assessed by Dual X-ray Absorp-
tiometry (DXA) (Lunar DPX NT; GE Healthcare, Madison,
WI). The percentage of total fat (%) was categorized in ter-
tiles. DXA was not performed in subjects weighing 130 kg
or more due to equipment capacity limit.

6. Musculoskeletal pain
The Nordic Questionnaire of Musculoskeletal Symptoms

(NQMS), validated and adapted for Brazilian culture,
was used to evaluate the symptoms of musculoskeletal
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pain [21-23]. The questionnaire covers nine anatomical
regions: the neck, shoulders, elbows, upper back, lower
back, wrist/hands, hips/thighs, knees, and ankles/feet [21-
23]. For the analysis of the data of pain prevalence by body
segments and intensity of pain, we considered the symp-
toms experienced in the last seven days [21]. The numeri-
cal pain rating scale, which ranges from 0 to 10, was used
to assess pain intensity in the nine anatomical regions in
the presence of pain. The intensity of pain was classified
considering: no pain (0), mild pain (< 5), moderate pain (6
and 7), and intense pain (> 8) [24]. For the analysis of the
prevalence data by body segments and association, we
considered only moderate pain and intense pain.

7. Statistical analysis

The database was built in EPI DATA® ver. 3.1 (EpiData As-
sociation, Odense, Denmark), with double-entry typing
and data validation. Statistical analyzes were performed
in the statistical package Stata ver. 13.0 (StataCorp LP, Col-
lege Station, TX). Statistical significance was set at 5%.

The descriptive analyzes are presented in absolute num-
ber (n) and relative frequency (%), mean and standard de-
viation. In the bivariate analysis, the Wald test or Fisher’s
exact test was applied. Poisson regression was used to
calculate the prevalence ratio (PR) and 95% confidence
interval (CI). The variables with a significance level of P <
0.20 in the bivariate analysis were included in the Poisson
multiple regression analysis with robust variance [25]. The
multiple regression was performed under an hierarchical
model where the independent variables were clustered
into three levels: (I) sex, age, skin color, years of school-
ing, economic class, and occupation; (II) sedentary time,
vegetable consumption; and (III) positive family history
of depression, fall in the last 12 months, fracture, diffi-
culty sleeping or insomnia, depression, anxiety, arthritis/
arthrosis, type 2 diabetes, lower limb edema, use of anal-
gesics, use of NSAIDs, use of muscle relaxant, CRP, obesity
degree, and percentage of total fat. A multiple regression
model was used for each of the nine body segments, which
were considered outcome variables.

Variables without statistical power, that is, variables that
after stratification by body segment had n < 10 in any of the
strata, were excluded from the multiple regression analysis
[26]. The excluded variables and their respective outcomes
were (a) sex - upper back, hip, and knee; (b) economy class
- shoulder and hip; (c) sedentary lifestyle/fruit consump-
tion - neck; (d) family history of hypertension - shoulder,
upper back, and ankle and feet; (e) family history of dia-
betes - shoulder and upper back; (f) difficulty sleeping
and insomnia - elbow; (g) depression - neck, shoulder,
and wrist/hands; (h) anxiety - neck, shoulder, and hip; (i)
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arthritis/arthrosis - elbow; (j) lower limb edema - neck,
wrist/hands, upper back, hip, and knee; (k) muscle relax-
ant - elbow; (1) CRP - wrist/hand; (m) hemoglobin - shoul-
der; (n) total cholesterol - elbow and lower back; (o) HDL -
upper back; (p) degree of obesity - lower back.

RESULTS

We analyzed 150 individuals with severe obesity. The
mean age was 39.6 + 0.7 years, mean BMI was 46.1 + 0.5
kg/m®, and 85.3% of the study participants were female.
The characteristics of the studied population and the
prevalence of moderate and intense pain by body sites are
presented in Tables 1 and 2. The overall prevalence of pain
was 89.3%; 91.4% in women, and 77.3% in men (P = 0.062).

Table 1. Prevalence of Pain according to Body Regions in Severely Obese Individuals and Association with Sociodemographic and Lifestyle Variables (N =

150)
Prevalence
) Frequency
Independent variable n (%) Neck Shoulder ~ Elbow Wrist/hands Upper back Lower back Hip Knee  Ankle/feet
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Sex
M 22(14.7)  3(13.6) 3(13.6) 0(0.0) 2(9.1) 4(18.2) 9(409) 3(136 6(27.3) 10(45.4)
F 128(85.3) 23(17.9) 33(25.8) 10(7.8) 36(28.1)° 52(40.6)° 68(53.1) 38(29.7° 59 (46.1)° 83(64.8)]°
Age (yr)
<39 84(56.0) 11(13.1) 16(19.0) 4(4.8) 19(226) 32(38.1) 44(524) 17(20.2) 35(41.7) 49(58.3)
>40 66 (44.0) 15(22.7° 20(30.3 6(9.4) 19(28.8) 24(36.4) 33(50.0) 24(36.4)* 30(45.4) 44(66.7)
Skin color
White 46(30.7) 10(21.7) 14(304) 4(8.7) 13(283) 21(456) 21(45.6) 16(34.8) 22(478) 29(63.0)
Brown and black 104 (69.3) 16(15.4) 22(211) 6(5.8) 25(24. 35(33.6)" 56(53.8) 25(24.00 43(41.3) 64615
Living with partner
No 55(36.7) 8(14.5) 11(20.0) 3(5.4) 12(21.8) 19(34.5) 28(50.9) 17(30.9) 26(47.3) 34(61.8
Yes 95(63.3) 18(18.9) 25(26.3) 7(74 26(274) 37(389) 49(51.6) 24(25.3) 39(41.0) 59(62.1
Years of schooling
<10 75(50.0) 14 (18.7) 18(24.0) 4(5.3) 22(29.3) 32(42.7) 39(52.0) 24(32.0) 33(44.0) 48(64.0
>11 75(50.0) 12(16.0) 18(24.0) 6(8.0) 16(21. 24 (32.0¢ 38(50.7) 17 (22. 32(42.7) 45(60.0
Economic class
A-B 34(22.7) 5(14.7) 4(11.7) 0(0.0) 5(14.7) 8(235) 14(412) 5(14.7) 10(29.4) 18(52.9)
C 92 (61.3) 15(16.3) 23(25.0) 7(76) 25(27.2) 36(39.1) 48(52.2) 24(26.1) 40(43.5) 57(62.0)
D-E 24 (16.0) 6(25.0) 9(375)¢° 3(12.5) 8(33.3) 12(50.0¢ 15(62.5) 12(50.0)* 15 (62.5)* 18(75.0)°
Occupation
Formal worker 50(33.3) 9(18.0) 13(26.0) 5(10.0) 11(22.0) 18(36.0) 29(58.0) 14(28.0) 19(38.0) 32(64.0)
Informal worker/ 52(34.7) 8(15.4) 11(21.2) 3(58) 13(25.0) 19(36.5) 25(481) 11(211) 18(34.6) 30(57.7)
autonomous
Retired/housekeeper 48(32.0) 9(18.7) 12(25.0) 2(4.2) 14(29.2) 19(39.6) 23(479) 16(33.3) 28(58.3)* 31(64.6)
and others”
Smoking status
No 101(67.3) 16(15.8) 25(24.7) 5(4.9) 24(23.8) 35(34.6) 49(485) 27(26.7) 43(42.6) 60(59.4)
Yes, former or current 49(32.7) 10(204) 11(224) 5(10.2) 14(286) 21(429) 28(571) 14(28.6) 22(44.9) 33(67.3)
smoker
Binge drinking
No 107 (71.3) 21(19.6) 26(24.3) 6(5.6) 27(25.2) 38(35.5) 53(49.5) 27(25.2) 46(43.0) 68(63.5)
Yes 43(28.7) 5(116) 10(23.3) 4(9.3) 11(256) 18(419 24 (55.8) 14(32.6) 19(44.2) 25(58.1
Sedentary time (min/day)
Lower 71(50.3) 20(28.2)* 24(33.8)* 6(84) 24(33.8 30(42.2 41(57.7) 26(36.6)* 33(46.5) 44(62.0
Higher 70 (49.6 5(7.1) 12(171) 4(5.7 14 (20.0) 25(35.7) 34(48.6) 14(20.0) 30(42.9) 45(64.3
Daily fruits intake
No 110(73.3) 23(20.9° 27(245) 7(6.4) 28(25.4) 44(40.0) 59(53.6) 30(27.3) 50(45.4) 68(61.8
Yes 40(26.7) 3(7.5) 9(225) 3(75) 10(25.0)0 12(30.0) 18(45.0) 11(275 15(37.5) 25 (62.5)
Daily vegetables intake
No 109 (72.7) 18(16.5) 23(21.1) 8(7.3) 28(25.7) 41(37.6) 54(49.5) 27(24.8) 48(44.0) 63(57.8)
Yes 41(27.3) 8(19.5) 13(31.7 2(4.9) 10(244) 15(36.6) 24(58.5) 14(341) 17(415) 30(73.2°

Sedentary time n = 141. Wald’s test for all P values, except when frequencies were smaller than five in each case, Fisher's exact test was used. Economic
class “Gross average family income in the month in R $ per class”: A-B = > 3,118, C =896 to 3,117, D-E =< 895.
°P < 0.20, "Others include: student, rural worker, unemployed, leaning, pensioner, beneficiary of illness aid.

*P < 0.05.
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Table 2. Prevalence of Pain according to Body Regions in Severely Obese Individuals and Association with Clinical, Anthropometric and Body Composi-

tion Variables (N = 150)

Prevalence
) Frequency
Independent variable n (%) Neck Shoulder Elbow  Wrist/hands Upper back Lower back Hip Knee  Ankle/feet
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Family history of hypertension

No 17 (11.3) 3(17.6) 1(5.9) 1(5.9) 3(17.6) 3(17.6) 7(41.2) 5(294) 6(35.3) 7(41.2)

Yes 133(88.7) 23(17.3) 35(26.3] 9(6.8) 35(26.3) 53(39.8° 70(52.6) 36(271) 59(44.4) 86 (64.7)
Family history of diabetes

No 34 (22.7) 7 (20.6) 5(14.7) 1(29) 8(23.5 9(26.5) 16(471) 10(29.4) 14(412) 18(52.9

Yes 116 (77.3) 19(16.4) 31(26.7° 9(7.8 30(25.9 47 (40.5° 61(52.6) 31(26.7) 51(44.0) 75(64.7
Family history of depression

No 85 (57.8) 13(15.3) 16(18.8) 5(5.9) 20(23.5 32(37.6) 39(45.9) 21(24.7) 35(41.1) 50(58.8)

Yes 62(42.2) 12(19.3) 18(29.0) 5(8.1 16 (25.8 23(371) 36(58.1)° 19(30.6) 29(46.8) 41 (66.1
Fall in the last 12 mo

No 97 (72.9) 17(175) 26(26.8) 6(6.2) 28(28.9 33(34.0) 49(50.5) 25(25.8) 40(41.2) 58(59.8)

Yes 36 (271) 7(19.4) 9(25.00 3(8.3) 9(25.0 18(50.0° 21(58.3) 12(33.3) 19(52.8) 27 (75.0)°
Fracture

No 95 (71.4) 18(18.9) 25(26.3) 6(6.3) 26 (27.4) 33(34.7) 47(49.5) 24(25.3) 40(421) 58(61.0

Yes 38 (28.6) 6(15.8) 10(26.3) 3(79 11(28.9) 18(474)¢ 23(60.5) 13(34.2) 19(50.0) 27 (71.0)
Difficulty of sleeping or insomnia

No 77(56.2) 15(19.5) 20(25.00 3(3.9) 17 (221 29(37.7) 37(48.0) 15(19.5)* 25(32.5)* 45(58.4

Yes 60(43.9) 10(16.7) 16(26.7) 6(10.07 20(33.3° 25(41.7) 36(60.0° 24(40.0)" 35(58.3)* 41(68.3
Depression

No 55 (36.7) 5(9.1) 7(12.7 3(5.5) 8(145) 16(29.1) 25(454) 10(18.2) 18(32.7) 28(50.9

Yes 95(63.3) 21(22.1)* 29(30.5)* 7(7.4) 30 (31.6)* 40(421)7° 52(54.7) 31(32.7)° 47(49.50° 65(68.4)*
Anxiety

No 41 (27.3) 3(7.3) 5(12.2) 1(24) 4(9.8) 13(31.7) 18(43.9 5(12.2) 13(31.7) 21(51.2

Yes 109 (72.7) 23(21.17 31(28.4) 9(8.3) 34 (31.2)* 43(39.4) 59(541) 36(33.0)* 52 (47.7° 72(66.1)
Arthritis/arthrosis

No 118(78.7) 17 (145) 24(205) 5(4.3) 25214 43(36.7) 59(50.4) 26(22.2) 45(38.5) 69 (59.0)

Yes 32(21.3) 9(281)7° 12(37.5)* 5(15.6)* 13(40.6) 13(40.6) 18(56.2) 15(46.9)* 20(62.5)* 23 (71.9)°
Type 2 diabetes

No 90(60.0) 12(13.3 21(23.3 6(6.7) 18 (20.0 33(36.7) 48(53.3) 22(24.4) 42(46.7) 52(57.8)

Yes 60(40.0) 14(23.3) 15(25.0 4(6.7) 20(33.3)" 23(383) 29(483) 19(31.7) 23(38.3) 41(68.3)
Edema in lower limbs

No 37 (24.7) 3(8.1) 6(16.2) 0(0.0) 3(8.1) 7(18.9) 12(324) 6(16.2 9(24.3) 13(35.1

Yes 113(75.3) 23(20.3° 30(26.5) 10(8.8) 35 (31.0)* 49 (43.4)* 65 (57.5)* 35 (31.0)° 56 (49.6)* 80 (70.8)*
Use of analgesics

No 84 (56.0) 13(15.5) 19(22.6 5(5.9) 17 (20.2 28(33.3) 44(52.4) 20(23.8) 32(38.1) 49(58.3)

Yes 66 (44.0 13(19.7) 17(25.8 5(7.6) 21(31.8" 28(42.4) 33(50.0) 21(31.8) 33(50.0° 44(66.7)
Use of NSAIDs

No 115(76.7)  19(16.5) 27 (235) 6(5.2) 27 (235 42(36.5) 57(496) 29(25.2) 47(40.9) 67(58.3)

Yes 35(23.3) 7 (20.0) 9(25.7) 4(11.4) 11(31.4) 14(40.00 20(571) 12(34.3) 18(51.4) 26(74.37
Use of statin

No 140(93.3) 22(15.7) 33(23.6) 10(71) 36 (25.7 52(371) 70(50.0) 38(271) 60(42.9) 85(60.7

Yes 10 (6.7) 4(40.0 3(30.00 0(00.0) 2(20.0) 4 (40.0) 7(70.0) 3(30.0) 5(50.0) 8(80.0
Use of muscle relaxants

No 68(45.3) 10(14.7) 14(20.6) 2(2.9) 15(22.1 27(39.7) 32(47r1) 21(309) 30(44.1) 37(544

Yes 82(54.7) 16(19.5) 22(26.8) 8(9.8¢° 23(28.0 29(35.4) 45(54.9) 20(24.4) 35(42.7) 56 (68.3)°
Uric acid (mg/dL)

Adequate 131(87.3) 23(176) 33(25.2) 10(7.6 34(25.9) 49(374) 69(52.7) 35(26.7) 57(43.5) 82(62.6)

Inadequate 19 (12.7) 3(15.8) 3(15.8 0(0.0) 4(21.0 7 (36.8) 8(42.1) 6(31.6) 8(421) 11(57.9)
Vitamin D

Adequate 70(46.7) 11(15.7) 15(214) 4(5.7) 20 (28.6 27(38.6) 34(486) 20(26.3) 30(42.9) 44629

Inadequate 80(53.3) 15(18.7 21(26.2) 6(75 18 (22.5 29(36.2) 43(53.7) 21(26.2) 35(43.7) 49(61.2)
C-reactive protein (mg/dL)

Non-reagent 108 (72.0) 19(176) 27(25.0) 9(8.3) 31(28.7 43(39.8) 60(55.6)" 30(27.8) 45(41.7) 68(63.0

Reagent 42 (28.0) 7(16.7) 9(21.4) 124 7(16.7 13(30.9) 17(40.5) 11(26.2) 20(476) 25(59.5
Hemoglobin (g/dL)

Adequate 134(89.9) 24(179) 35(26.1° 9(6.7) 34 (25.4 50(37.3) 70(52.2) 37(276) 58(43.3) 85(63.4

Inadequate 15(10.1) 2(13.3) 1(6.7) 1(6.7) 4(26.7) 6 (40.0) 7 (46.7) 4(26.7) T7(46.7) 7 (46.7)

www.epain.org
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Table 2. Continued

Prevalence
) Frequency

Independent variable n (%) Neck Shoulder Elbow  Wrist/hands Upper back Lower back Hip Knee  Ankle/feet

n (%) n (%) n (%) n (%) h (%) h (%) n (%) h (%) h (%)
Total cholesterol (mg/dL)
Adequate 138(92.0) 25(181) 34(24.6) 8(58)° 36(261) 51(37.0) 68(49.3)* 39(28.3) 61(44.2) 84(60.9
Inadequate 12 (8.0) 1(8.3) 2(16.7) 2(16.7) 2(16.7 5(41.7) 9(75.0) 2(16.7) 4(33.3) 9(75.0
HDL (mg/dL)
Adequate 15 (10.0) 2(13.3) 5(33.3) 1(6.7 4(26.7 8(53.3 8(53.3) 4(26.7) 8(53.3) 10(66.7
Inadequate 135(90.0) 24(17.8) 31(23.0) 9(6.7 34(25.2) 48(35.6) 69(511) 37(274) 57(422) 83(6L5
LDL (mg/dL)
Adequate 138(93.9) 24(174) 33(23.9) 10(72 38(27.5) 51(37.0) 69(50.0) 40(29.0) 62(44.9) 85(616
Inadequate 9(6.) 1(111)  2(22.2) 0(0.0 0(0.0) 4(444)  T(778° 1(111) 3(333) 6(66.7
Body mass index (kg/m?)
35.0-39.9 25 (16.7) 5(20.0) 9(36.0) 1(4.0) 6(24.0) 7(28.0) 9(36.0) 8(32.0) 10(40.0) 11(44.0)
40.049.9 84(56.0) 15(179) 19(22.6) 6(71) 24(286) 35(4L7) 51(60.7)* 24(28.6) 36(42.9) 60 (71.4)
>50 41(273) 6(14.6) 8(195) 3(7.3) 8(19.5) 14(341) 17(415) 9(2L9) 19(46.3) 22(53.7)*
Total fat %
1 tercile 38(34.2) 7(184) 10(26.3) 2(5.3) 11 (29.0) 12(31.6) 21(55.3) 10(26.3) 15(39.5) 24(63.2)
2 tercile 36(324) 7(194) 8(222) 2(56) 10(27.8) 11(30.6) 16(44.4) 08(22.2) 14(38.9) 20(55.6)
3tercile 37(333) 9(24.3) 12(324) 5(135) 11(29.7) 22(595)* 25(67.6)7 15(40.57 19(51.3) 29 (78.4)

Fall in the last 12 mo and fracture n = 133, LDL n = 147, Total fat % n = 111, Hemoglobin n = 149. Wald'’s test for all P values, except when frequencies

were smaller than five in each case, Fisher's exact test was used.
NSAIDs: non-steroidal anti-inflammatory drugs.

°P<0.20.

*P < 0.05.

80
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65
60
55 A
50 A

Percentage

Il Prevalence
B Light’

[ Moderate”
1 Intense®

52.0

Fig. 1. Prevalence and intensity of mus-
culoskeletal pain in upper body segments.

Neck Shoulder Elbow

Body sites with higher prevalence of pain were: ankle/
feet (68.7%), lower back (62.7%), knees (53.3%), and upper
back (52.0%) (Figs. 1, 2). There was significant difference
between the prevalence of light, moderate, and intense
pain for the neck and upper back (P < 0.05, Fig. 1) and low-
er back, hips/thighs, knees, and ankles/feet (P < 0.001, Fig.
2).

The bivariate analysis revealed a significant association
of: age > 40 years with hip pain (P = 0.031); low economic
class with hip pain (PR, 3.4; 95% CI, 1.37-8.41; P = 0.008)
and knee (P = 0.034); occupation - retired/housekeeper
with knee pain (P = 0.029); lower sedentary time with neck
pain (P = 0.004), shoulder pain (P = 0.029), and hip pain (P

Korean J Pain 2020;33(3):245-257

44.0
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35 4 *
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25
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Wrist and hands

Error bars indicate confidence interval.

Upper back ®Intensity of pain. *P < 0.05.

=0.035); difficulty sleeping or insomnia with hip pain (P =
0.011) and knee pain (P = 0.003); depression with shoulder
pain (P = 0.024), hand/wrist pain (P = 0.032), and ankle/
feet pain (P = 0.049); and anxiety with hand/wrist pain (P =
0.019) and hip pain (P = 0.024) (Supplementary Tables 1, 2).

There was also an association of arthritis/arthrosis with
shoulder pain (P = 0.037), elbow pain (P = 0.037), wrist/
hands (P = 0.019), hip pain (P = 0.003), knee pain (P = 0.006),
lower back pain (P = 0.023), pain in the knee (P = 0.020),
and pain in ankle/foot (P = 0.003); normal total cholesterol
with lower back pain (P = 0.025); degree of obesity - BMI
between 40.0-49.9 kg/m” with lower back pain (P = 0.048)
and ankle/foot pain (P = 0.038); and total fat with upper

https://doi.org/10.3344/kjp.2020.33.3.245
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Percentage

Lower back

back pain (P = 0.013) (Supplementary Tables 1, 2).

The variables, included in the multiple regression analy-
sis according to each outcome, are presented in Tables 3
and 4. After multiple regression analysis, type 2 diabetes
remained associated with wrist/hand pain (P = 0.029).
Lower sedentary time remained associated with hip pain
(P = 0.032). Difficulty sleeping or insomnia remained as-
sociated with hip pain (P = 0.004) and knee pain (P = 0.021).
Edema in the lower limbs remained associated with lower
back pain (P = 0.026) and pain in the ankles/feet (P = 0.005).
BMI between 40.0-49.9 kg/m” remained associated with
ankle/foot pain (P = 0.013). The lower percentage of total
fat remained associated with ankle/foot pain (P = 0.016).

DISCUSSION

To the best of our knowledge, this is the first study to
evaluate the factors associated with moderate and intense
pain, considering nine anatomical regions in adults with
severe obesity (BMI > 35.0 kg/m®). This study brings es-
sential information and contributions to the area of pain
studies in individuals with severe obesity, showing a high
prevalence of pain and intense pain mainly in the ankles/
feet, lower and upper back, and knees, in addition to the
associated factors in each anatomical region. Among the
associated factors, we highlight hand/wrist pain with type
2 diabetes; lower back and ankle pain with lower limb
edema; hip pain with sedentary time; hip and knee pain
with insomnia; pain in the ankles/feet with a BMI of 40.0-
49.9 kg/m” and a lower percentage of total fat.

The high prevalence of intense pain, especially in areas
with an increased mechanical load such as the ankles/
feet, lower back, and knees, is in agreement with a previ-
ous study conducted in Brazil in adults with severe obesity
[27]. The prevalence of lower back pain (62.7%) was close to

www.epain.org

Hip and thighs Knees

Il Prevalence
B Light’

] Moderate®
[ Intense’

68.7

Fig. 2. Prevalence and intensity of mus-
culoskeletal pain in lower body segments.
Error bars indicate confidence interval.
®Intensity of pain. ***P < 0.001.

Ankles and feet

the values found by the Brazilian (53.7%) [27], Australian
(63.0%), [28] and Irish (72.5%) [6] studies. The prevalence of
knee pain (53.3%) was higher than other studies performed
in Brazil (46.3%) [27], Ireland (46.9%) [6], and France (14.1%)
[29]. The prevalence of upper back pain (52.0%) was higher
than that reported in the literature (43.9%) [27]. All these
studies were performed with individuals who were obese,
or suffered from severe obesity. It is important to acknowl-
edge that weight gain is associated with an increase in the
prevalence of musculoskeletal pain in different body sites
[30,31], and that being overweight or obese increase the
risk of developing musculoskeletal disorders [32]. In addi-
tion, individuals with severe obesity are also more likely to
report pain in various places [33].

A high prevalence of moderate and intense pain in fe-
male, mainly in the ankles/feet, knee, lower back, and
upper back, agrees with other studies reporting that fe-
male sex and obesity were factors significantly associated
with the persistence or development of musculoskeletal
pain [34,35], and with higher intensity [36]. We stress that
previous studies did not specify the sites with the highest
prevalence of pain [34,35].

In the present study, wrist/hand pain was associated
with type 2 diabetes, which is in agreement with other
studies reporting musculoskeletal manifestations on the
hand in patients with diabetes mellitus [37,38]. The hands
are the target of several complications related to type 2
diabetes [38,39]. The most common musculoskeletal man-
ifestations are: rigid hands syndrome, neuropathic joints,
carpal tunnel syndrome, and Dupuytren’s contracture
[38,39]. These manifestations can be explained by the ef-
fect of adipose tissue, which releases adipokines that pro-
mote an inflammatory reaction. In diabetic individuals,
insulin resistance can be added to this mechanism, which
can damage cartilage, bones and synovial tissue, generat-
ing pain [40].

Korean J Pain 2020;33(3):245-257
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Table 3. Multiple Regression Analysis of the Association between Pain in Upper Body Regions and Independent Variables in Severely Obese Individuals

Neck Shoulder Wrist/hands Upper back
Independent variable
PR (95% Cl) P value PR (95% Cl) Pvalue PR (95% Cl) P value PR (95% Cl) P value
1st level
Age (y) - - -
<40 1 1 - - -
>40 1.63(0.8-3.2) 0.172 1.38(0.79-2.44) 0.261
Skin color
White - - - - 145(0.91-2.31) 0.113

Brown and black -
Years of schooling
<10 -
>11 -
2nd level
Sedentary time (min/day)
Lower -
Higher - - 1
Daily vegetables intake
No -
Yes - - 1
3rd level
Fallin the last 12 mo
No -
Yes -
Fracture
No -
Yes -
Difficulty of sleeping or insomnia
No -
Yes -
Depression
No -
Yes -
Arthritis/arthrosis
No - - 1
Yes -
Type 2 diabetes
No 1
Yes 1.64 (0.82-3.28) 0.158
Use of analgesics
No -
Yes -
Total fat %
1 tercile -
2 tercile -
3 tercile -

1.57(0.90-2.73) 0.108

- - - 1

1.22(0.78-1.89)  0.383
- - - 1

1.76(0.96-3.23) 0.066 0.59(0.33-1.06) 0.078 - -

1 - _

0.73(0.41-1.29) 0.280 - - - -

- - - 1
1.02(0.62-1.69)  0.927

- - - 1
1.36(0.852.19) 0.198

_ 1 . _
- 1.44(0.85-2.43) 0.176 - -

- - - 1
151(0.832.75)  0.180

1 - -
1.39(0.80-2.43) 0.236 - -

B 1 B B
- 1.82(1.06-3.11) 0.029* - -

- 1
- 151(0.872.61) 0.141

117 (059-2.35)  0.648
- - - 1
1.75(0.953.23)  0.073

Wald’s test for all P values. 1st level: distal, 2nd level: intermediate, 3rd level: proximal.

PR: prevalence ratio, Cl: confidence interval, -: not available.
*Significant association (P < 0.05).

There was an association between pain in the lower back
and ankles/feet with edema in the lower limb. There were
no detailed investigations of edema, skin appearance, tur-
gor, and risk of deep venous thrombosis. Studies that ana-
lyzed the association between the presence of pain in the
lower back and ankle/feet and lower limb edema in obese
or non-obese patients were not found in the literature re-
view. However, one hypothesis to explain this association
is that as the BMI increases, the ambulation and muscle
contraction that aid in the transport of the fluid decreases

Korean J Pain 2020;33(3):245-257

[41], and this may increase the amount of lymph in the leg,
generating pain from the limb overload.

Hip pain was associated with lower sedentary time. We
did not find studies that addressed the association be-
tween hip pain in adults with obesity and sedentary time
or other variables related to physical activity. However,
there are studies that show that sedentary behavior con-
tributes to the development of musculoskeletal pain [42],
including chronic low back pain [43]. Besides, chronic
musculoskeletal pain is a limiting factor for physical activ-

https://doi.org/10.3344/kjp.2020.33.3.245
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Table 4. Multiple Regression Analysis of the Association between Pain in Lower Body Regions and Independent Variables in Severely Obese Individuals

Lower back

Hip

Knee

Ankle/feet

Independent variable
PR (95% Cl)

P value

PR (95% Cl) Pvalue

PR (95% Cl)

P value PR (95% Cl) P value

1st level
Sex
M
F
Age (yr)
<40
>40
Skin color
White
Brown and black
Economic class
AB
C
D-E
Occupation
Formal worker
Informal worker/freelance
Retired/domestic worker and
others®
2nd level
Sedentary time (min/day)
Lower
Higher
Daily vegetables intake
No
Yes
3rd level
Family history of depression
No 1
Yes 1.10(0.81-1.49)
Fall in the last 12 mo
No
Yes
Difficulty of sleeping or
insomnia
No 1
Yes 1.29 (0.95-1.76)
Depression
No
Yes
Anxiety
No
Yes
Arthritis/arthrosis
No
Yes
Type 2 diabetes
No
Yes
Edema in lower limbs
No 1
Yes 1.84 (1.07-3.14)
Use of analgesics
No
Yes
Use of NSAIDs
No
Yes
Use of statin
No
Yes

0.532

0.100

0.026*

1
1.5(0.92-2.60) 0.100
1.36 (0.82-2.24)

1

0.236

1.84(105-321) 0.032%*

1

1
2.23(1.29-3.86) 0.004*
1

1.24(0.67-2.29) 0.491

1

1.46 (0.88-2.43) 0.140

1
1.02 (0.59-1.76)
1.54 (0.88-2.71)

0.94 (0.56-1.56)
1
1.27 (0.81-1.99)

1
1.59 (1.07-2.35)

1
1.23(0.76-1.99)

1
1.14 (0.65-1.99)

1
1.44 (0.99-2.09)

1
1.35 (0.94-1.94)

1

1.92(0.54-6.81) 0.311

1
1.12 (0.80-1.57)
1.25 (0.89-1.77)

0.943
0.134

0.499
0.199

0.806 - -

0.303 - -

0.82(0.64-1.05) 0.120

1

- 1

- 1.12(0.89-1.40) 0.329

0.021* - -

1

0394 0.97(0.73-1.27) 0.804
1

0.654 1.23(0.881.71) 0.219
1

0.056 0.97(0.68-1.38) 0.848
1

1.09 (0.84-1.43) 0.506

1

2.07 (1.25-3.43) 0.005*

0.104 - -

1
1.29(0.97-1.71) 0.078
1

0.99(0.77-1.28) 0.968
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Table 4. Continued

Lower back Hip Knee Ankle/feet
Independent variable
PR (95% Cl) P value PR (95% Cl) P value PR (95% Cl) P value PR (95% Cl) P value
C-reactive protein (mg/dL)
Non-reagent 1.25(0.85-1.82) 0.251 - - - -
Reagent 1 - - - -
Degree of obesity (kg/m?) -
35.0-39.9 - - - - 1
40.0-49.9 - - - - - 1.91(1.14-3.18) 0.013*
>50 - - - - - 1.44(0.78-2.66) 0.242
Total fat %
1 tercile 1.31(0.85-2.02) 0.229 - - - - 1.57 (1.09-2.25) 0.016*
2 tercile 1 - - - - 1
3 tercile 1.45(0.97-2.18) 0.072 - - - 1.36(0.98-1.90) 0.065

Wald’s test for all P values. Economic class “Gross average family income in the month in R $ per class”: A-B = > 3,118, C = 896 to 3,117, D-E = < 895.

1st level: distal, 2nd level: intermediate, 3rd level: proximal.

PR: prevalence ratio, Cl: confidence interval, NSAIDs: non-steroidal anti-inflammatory drugs.
“Others include: student, rural worker, unemployed, leaning, pensioner, beneficiary of illness aid.

*Significant association (P < 0.05).

ity, also correlating for sedentary behavior [44]. It is im-
portant to highlight the importance of assessing sedentary
behavior and other variables on the level of physical activ-
ity and its association with pain in individuals with severe
obesity, mainly using reliable methods such as accelerom-
etry applied in this study.

There was an association of hip and knee pain with
insomnia. These findings were consistent with previous
studies with non-obese women showing associations of
hip and knee pain with insomnia [45,46]. The relationship
between pain and insomnia is probably reciprocal once
sleep disorders promote increased pain intensity, and pain
promotes sleep disturbances [45]. On the other hand, pain
may also arise after a period of rest, and may be indicative
of inflammation in the joints, commonly associated with
osteoarthritis [46,47]. The prolonged rest period may wors-
en inflammation and, consequently, increase the intensity
of the pain [47,48].

Ankle/foot pain was associated with a BMI of 40.0-49.9
kg/m”. These data are consistent with other studies evalu-
ating the degree of obesity in adults [49,50]. High body
weight and ankle/foot weight overload may increase the
risk of and worsen joint pain [50]. Other studies comparing
different categories of BMI found an association between
increased BMI levels and increased pain prevalence [30,31].
The lower percentage of total fat was also associated with
ankle/foot pain. No studies were found to support this as-
sociation.

Memory bias for the use of NQMS and the numerical
pain scale may be a possible limitation of our study. How-
ever, to minimize this bias we opted for the report of pain
in the last seven days. Another possible limitation may
be the statistical power to assess the associated factors in
the nine body regions. Despite this, considering previous

Korean J Pain 2020;33(3):245-257

studies [6,27] with obese populations, our number of indi-
viduals is substantial.

The strengths of the study relate to the strict control used
at all stages of this research, which is part of a randomized
clinical trial. Another relevant aspect is the evaluation of
the intensity of musculoskeletal pain, considering the last
seven days, the evaluation of moderate and intense pain in
nine anatomical regions, and analysis of several variables
not previously investigated. We believe that our study is
the first to make such complex and in-depth analysis.

Data on musculoskeletal pain and associated factors
can provide critical insights to health professionals work-
ing with patients with severe obesity in the elaboration of
treatment plans, and in the referral of specialized services
in the treatment of pain. It is an important step to stimu-
late initiatives of prevention and pain management in the
treatment of obesity as well as control of the associated
factors. This study may also contribute as a reference for
future research on pain in individuals with obesity.

In conclusion, we found a high prevalence of muscu-
loskeletal pain and intense pain in the severely obese,
especially in the ankles/feet, lower back, knees, and upper
back. Factors associated with pain in adults with severe
obesity are related to clinical conditions, sedentary life-
style, the degree of obesity, and total body fat.
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