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Adaptation and validation of body maps for musculoskeletal
pain location in patients with severe obesity
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Background: Although a variety of instruments implement body maps for the precise identification of pain
symptoms, no instrument has been validated for use in people with obesity. This study reports the adaptation
and validation of body maps for musculoskeletal pain location in people with obesity.

Methods: Nine key anatomical regions were highlighted based on the original images of the Nordic
Musculoskeletal Questionnaire body maps. Adult silhouettes were generated from photographs of men and
women with obesity. The body dimensions were adjusted to take into account the different body fat distribution
patterns of people with obesity. The validity of the images was assessed by 12 experts. Subsequently, a data
collection stage was performed with 58 patients with severe obesity from both sexes. The reproducibility of
the images was tested by comparison with the original images.

Results: The results of the validation pilot study indicated that the adapted images facilitated the location of
musculoskeletal pain in men and women with obesity. The reproducibility of the original and adapted versions
of the body maps indicated good agreement for pain over the last 12 months and 7 days (80% vs. 79.7%).
Pain scores in the last 12 months indicated good and high sensitivity and specificity for all body areas (60.9%
vs. 89.1%). Considering pain in the last 7 days, high sensitivity and specificity for all areas of the body (85.1%
vs. 70.1%).

Conclusions: The body maps developed in this study are reliable and valid to identify the location of pain
in people with obesity. (Korean J Pain 2018; 31: 268-76)
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INTRODUCTION individuals. This makes it difficult to measure pain in both

clinical and research settings [1,2]. Since there is no medi—
Pain assessment is complex for a number of reasons, Pain cal test that can directly measure pain, health pro—

is a subjective sensation and, as such, differs among fessionals must obtain self—reported data from patients,
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including information regarding pain sensation, intensity,
and location, using validated questionnaires [3]. The use
of body maps with highlighted body regions alongside a
questionnaire can help in the identification and location of
pain. Such methods have been used for many decades [4].
The ideal instrument should be easy to apply and rigorous
in relation to psychometric properties [2,5].

Although a variety of instruments implement body
maps for the precise identification of pain symptoms, no
instrument has been validated for use in people with obe—
sity or severe obesity. Pain location and extension have
important implications for treatment, as these factors may
indicate the cause of the pain [6]. The unique body fat
composition patterns of these people mean that specific
body maps are of vital importance [7]. Regardless of the
target audience, the body map takes the same basic form:
a silhouette representing a human body [4,8-10]. However,
body maps representing a lean body silhouette might not
be adequate for use in people with obesity and could re—
duce the reliability of the data collected [11]. According to
recent studies of body image and perception [11,12], the
evaluation of pain in people with obesity could be improved
if the body map more closely resembles the body of a per—
son with obesity [11,13].

The Nordic Musculoskeletal Questionnaire (NMQ) is a
reliable tool to assess pain with good internal consistency
and validity [14,15]. Moreover, NMQ is widely used by re—
searchers because it is easy to apply and patients can un—
derstand it readily [1,10,14-19]. This instrument has been
used in different populations, such as adolescents [20],
adults, and older adults [21-24]. The body map used in the
NMQ is divided into nine anatomical regions that represent
a lean body silhouette. Therefore, the aim this study was
to adapt and validate body maps for the evaluation of

musculoskeletal pain location in people with obesity.

MATERIALS AND METHODS

This study was approved by the Research Ethics Commit—
tee of the Clinical Hospital at the Federal University of
Goias (CEP — HC/UFG 1.641.281) and conducted in accord—
ance with the Declaration of Helsinki [25]. All procedures
were performed after obtaining written informed consent

from dll participants.

www.epain.org

1. Study design

This study involved the adaptation and validation of two
body maps (for men and women) specifically designed to
assist in the location of pain in people with obesity using
the NMQ.

2. Population

Eighty patients from the Alberto Rassi Hospital — HGG,
Goiania (Goids, Brazil), were invited to participate in the
study between August 2016 and January 2017, We included
men and women between 18 and 65 years of age with a
body mass index (BMI) of > 30 kg/m” The following peo—
ple were excluded from the study: those with visual limi—
tations that made it difficult to see body maps, previous
bariatric surgery, as well as those who were pregnant or

lactating.
3. Variables

Data on the following characteristics were collected: sex,
age, ethnicity, marital status, education level, family in—
come, number of residents per household, and muscu—
loskeletal pain. Data regarding weight and height were col—
lected at the time of assessment using a scale with a ca—
pacity of 300 kg. Height was measured in meters using
a stadiometer, Patients were instructed to wear light
clothing and keep their bodies erect with their feet togeth—
er and without shoes. BMI was calculated by dividing
weight (kg) by height (m®) [26].

4. Instrument

The NMQ was developed from a project funded by the
Nordic Council of Ministers for the screening of muscu—
loskeletal pain [14,15,27]. The original NMQ utilizes body
maps in conjunction with questions. The questions include
27 items exploring the presence of musculoskeletal symp—
toms during the last 12—month and the last 7 days which
prevented normal activity.

The original body map shows nine anatomical regions
(frontal view of the frontal plane): neck, shoulders, upper
back, elbows, lower back, wrists/hands, hips/thighs,
knees, and ankles/feet [10,14,15]. We retained this

nine—region system in the modified body maps for men
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and women with obesity and the same questions as the

original instrument.
5. Procedures

This study was conducted in eight steps: 1) initial contact;
2) development of obese female and male body maps; 3)
pilot study; 4) discussion of the results from the pilot
study; 5) validity; 6) approval of the final versions of the
body maps; 7) reproducibility; and 8) statistical analyzes.

1) Step 1

Initial contact was made with the owners of the copyrights
of the NMQ and the authors who performed the cultural
adaptation and vdlidation of the instrument for use in
Brazil. They reported no objections to the adaptation of

the images in the present study.
2) Step 2

The original body maps of the NMQ questionnaire were
modified based on the body composition patterns of people
with obesity. The dimensions of the arm, waist, hip width,
thigh, and leg were adjusted using Adobe Photoshop and
Adobe llustrator, We took into account fat distribution
patterns and body shapes of people with severe obesity.
Women generally have a higher percentage of their body
fat distributed around the hips and thighs, while men tend
to have their body fat concentrated in the abdominal
region, For this reason, it is important to develop two sep—
arate body maps to improve the accuracy of the system
for the identification of pain in men and women [28]. We
highlight the nine anatomical regions using different colors
in order to improve the delimitation of each area
investigated. We did not use red, as it is a highly stimulat—
ing color and could call attention to specific anatomical
points or suggest the idea of pain [29]. However, other col—

ors were chosen randomly and without a specific meaning.
3) Step 3

We performed a pilot study in 10 men and 12 women with

obesity (BMI > 35 kg/m”) who were being treated at the

Clinical Hospital of the Federal University of Goids. The

mean age was 37 years for the women and 42 years for
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the men. The new body maps with feminine and masculine
silhouette were applied, and participants were interviewed
using the Nordic questionnaire adapted to the Brazilian
language. In addition to the NMQ questions, the partic—
ipants were asked whether the new images met the goal
of assessing pain and if the colored images help to better
delineate the areas investigated and adequately replace the
images of the original instrument. We also asked how the

image could be improved.
4) Step 4

The results of the pilot study were discussed among the
researchers of the Group of Studies on Severe Obesity.
Participants reported that color images aided in the identi—
fication of body areas and that they adequately replace the
images of the original instrument. After discussions, the

final versions of the body maps were approved.
5) Step 5

The wvalidity of the maps was tested and analyzed by 12
professional pain specialists. After the invitation of the
pain experts to evaluate the body maps development, a
cover letter with instructions and a content review ques—
tionnaire with content validity information was provided.
These specialists included orthopedists, physiotherapists,
and nurses working at the General Hospital of Goidnia and
Hospital das Clinicas in the state of Goids. These pro—
fessionals have experience in treating people with obesity
and pain. The specialists answered six questions regarding
the clarity and applicability of the body maps in both men
and women, This step was performed according to the
recommendations of Grant and Davis [30,31]. These rec—
ommendations aim to content specialists to review the
material to verify if it is valid and applicable or if it is not
representative of the content. The content specialists are
also required to judge the clarity and to suggest the in—
clusion or exclusion of building items. The content evalua—
tion should be performed by 2 to 20 experts [30]. The re—
sults of the validity test are shown in Table 1.

6) Step 6

After the validity test and approval of the final versions
by the Group of Studies on Severe Obesity, the reproduci—
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Table 1. Results of the Specialists, Validation of the Content of the Maps of the Body with Female and Male Silhouette

Question

1. Regarding the clarity, ease of understanding, and applicability of the image representing an 8 (66.7%)
obese female body, in general, what do you think about it?
2. Regarding the clarity, ease of understanding, and applicability of the image representing an 8 (66.7%)

obese male body, in general, what do you think about it?

Well suited Suitable  Unsuitable

4 (33.3%) 0 (0%)

4 (33.3%) 0 (0%)

Yes In part No

3. Do you think that the images of the obese male and female meets your goal of evaluating 12 (100%) 0 (0%) 0 (0%)
pain along with the Nordic Musculoskeletal Questionnaire?

4. The original image is the same for both sexes. Did you think the images specific to each 11 (91.7%) 1 (8.3) 0 (0%)
sex were suitable?

5. Do you think that the images meet their objective of evaluating pain by considering the 11 (91.7%) 0 (0%) 1(8.3)
nine anatomical regions and adequately replace the images in the original instrument?

6. Do you think that the colored images help to see the nine anatomical regions better and 12 (100%) 0 (0%) 0 (0%)

adequately replace the images of the original instrument?
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Fig. 2. Shows the anatomical areas and the layout of the
original Nordic Questionnaire.
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bility test was performed. Fifty—eight patients participated
in a test of the reproducibility of the adapted body maps
(Fig. D).

Fig. 2 represents the original Nordic Questionnaire im—

age to identify the differences with the adapted versions.
7) Step 7

The reproducibility of the created body maps was tested
in comparison with the original NMQ images (Fig. 2), and
58 patients were interviewed using the Brazilian version of
the questionnaire (Table 2 and 3) [14,15]. The sample size
is, according Terwee et al., 2007 [31]. We performed the
tests with a 1-hour interval between the two applications
[32]: original image and adapted image. The order of ap—
plication was randomized, and in 50% of the participants,
the original image was applied first, followed by the adapt—
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Table 2. Reproducibility of Location of Pain in the Last Twelve Months and Absence of Activities, Between Original Body Map and Body
Map Representing Body with Obesity

Measure of agreement (n = 58)

Question Area of the body  Sensitivity (%) Specificity (%) Agreement (%) Kappa value p* Rating**
In the past 12 months, have you had pain, discomfort, tingling, or numbness in the:

1 Neck 75.6 88.2 79.3 0.561 < 0.001 Moderate
2 Shoulders 75.7 88 81 0.622 < 0.001 Substantial
3 Upper back 52 87.9 724 0.415 0.001 Moderate
4 Elbows 88.4 69.2 81 0.496 < 0.001 Moderate
5 Fists/hands 1.4 95.5 80.7 0.622 < 0.001 Substantial
6 Lower back 41.2 95.1 79.3 0.421 0.001 Moderate
7 Hip/thighs 781 96.2 86.2 0.727 < 0.001 Substantial
8 Knees 45 97.4 79.3 0.481 < 0.001 Moderate
9 Ankles/feet 21.4 84.1 81 0.337 0.002 Fair

Mean 60.9 89.1 80 0.520

In the past 12 months, have you been unable to perform normal activities (work, household activities, leisure activity, or physical
activity) due to pain, discomfort, tingling, or numbness in the following areas:

1 Neck 88.0 75.0 86.2 0.521 < 0.001 Moderate
2 Shoulders 92.3 83.3 91.4 0.619 < 0.001 Substantial
3 Upper back 83.7 73.3 81.1 0.536 < 0.001 Moderate
4 Elbows 96.4 100 96.6 0.733 < 0.001 Substantial
5 Fists/hands 87.8 88.9 87.9 0.625 < 0.001 Substantial
6 Lower back 82.1 100 88 0.750 < 0.001 Substantial
7 Hip/thighs 87.5 90.0 87.9 0.647 < 0.001 Substantial
8 Knees 71.8 86.4 81.1 0.614 < 0.001 Substantial
9 Ankles/feet 82.9 83.3 82.8 0.649 < 0.001 Substantial
Mean 86.5 86.6 87.0 0.632

*P value from Kappa test, **Measure of agreement from Kappa test: according to Landis and Koch’s.

Table 3. Reproducibility of Location of Pain in the Last Seven Days and Absence of Activities, between Original Body Map and Body
Map Representing Body with Obesity

Measure of agreement (n = 58)

Question  Area of the body Sensitivity (%) Specificity (%) Agreement (%) Kappa value p* Rating**
In the past 7 days, have you had pain, discomfort, tingling, or numbness in the:
1 Neck 100 73.7 91.3 0.790 < 0.001 Substantial
2 Shoulders 89.7 73.7 84.4 0.643 < 0.001 Substantial
3 Upper back 93.1 69.0 81.1 0.621 < 0.001 Substantial
4 Elbows 89.8 66.7 86.2 0.518 < 0.001 Moderate
S Fists/hands 86.5 47.6 72.4 0.364 0.004 Fair
6 Lower back 80.0 75.8 74.6 0.550 < 0.001 Moderate
7 Hip/thighs 84.6 78.9 82.8 0.619 < 0.001 Substantial
8 Knees 7.4 70.3 70.7 0.397 0.002 Fair
9 Ankles/feet 70.6 75.6 74.1 0.425 0.001 Moderate
Mean 85.1 70.1 79.7 0.547 Moderate

* P value from Kappa test, **Measure of agreement from Kappa test: according to Landis and Koch’s.
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ed image, but the order was reversed in the other 50%.
The time of completion of the questionnaire was evaluated
by the researcher using a stopwatch. Data collection was

standardized and performed by a trained physiotherapist.
8) Step 8

The database was built using the EPIDATA version 3.1
program. Statistical analyzes were performed using SPSS
version 20.0 (SPSS Inc, Chicago, IL). The content validity
of the body map was tested with percentage values. The
reproducibility of the body maps were tested by sensitivity,
specificity, agreement, and Cohen’s kappa coefficient (k)
[33]. Sensitivity, specificity, and agreement data were rep—
resented by percentage. The P value and agreement
measured by Kappa test were interpreted according to
Landis and Koch’s [34] criteria: slight agreement (k
0.01-0.20), fair agreement (k 0.21-0.40), moderate
agreement (x 0.41-0.60), substantial agreement (&
0.61-0.80), and almost perfect agreement (k 0.81-0.99).

RESULTS

In the reproducibility step, the study sample consisted of
58 patients, and 82.8% were women, The mean age of the
women was 45.02 £ 10.7 years, and the mean BMI was
48,9 + 9.8 kg/mZ. The mean age of the men was 42 +
11.15 years, and the mean BMI was 60.1 + 7.4 kg/m2_ In
terms of skin color, 16 (27.6%) reported having white, 30
(51.7%) brown, and 12 (20.7%) black skin.

Overdll, 25.8% were single, and 63.8% were married.
In terms of educational level, 45 (77.6%) had elemen—
tary—level education, 5 (8.6%) high—school level education,
and 8 (13.8%) a higher—education level,

The mean time required for interview completion was
approximately 15 m for the first questionnaire and 10 m

for the second questionnaire,
1. Content validity

The specialists who performed the validation protocol ob—
served that the body maps facilitated the evaluation of
musculoskeletal pain, The body maps dllowed the location
of pain to be precisely indicated by the patients.
Regarding the clarity and applicability of the images
(questions 1 and 2), 8 (66.7%) of the experts stated that

www.epain.org

the images were “very suitable” and all experts (100%)
stated that they were at least “suitable,” Regarding ques—
tions 3 and 6, 12 (100%) of the experts considered that
the images met their goal of allowing pain to be assessed
using the NMQ and that the color images help to better
visualize the nine anatomical regions., Regarding questions
4 and 5, 11 (91.7%) of the specialists considered the specific
images for each sex adequate. These newly adapted im—
ages are appropriate replacements for the original images
used in the NMQ with applicability in people with obesity
(Table 1).

2. Reproducibility

The reproducibility of the original and adapted body maps
in the identification of different pain sites is shown in
Tables 2 and 3. The reproducibility of both versions in—
dicated good agreement, with a mean of 80% for all body
areas in pain in the last 12 months (Table 2) and a mean
of 79.7% for pain in the last 7 days (Table 3).

Considering the pain issues in the last 12 months,
Cohen’s kappa demonstrated that only the ankle/foot re—
gion provided fair agreement, whereas the other anatomi—
cal sites had “moderate” or “substantial” agreement.
Considering lack of participation in routine activities in the
last year, Cohen’s kappa value for different pain sites
demonstrated “moderate” and “substantial” agreement
(Table 2).

Regarding pain issues in the last 7 days, Cohen’s kap—
pa demonstrated that both wrists/hands and knees had
“fair” agreement, whereas the other anatomical regions

presented “moderate” and “substantial” agreement (Table 3).
3. Sensitivity and specificity

Andlyses of pain in the last 12 months indicated good or
high sensitivity and specificity for most body areas.
However, low sensitivity (< 50%) was obtained for the
lower back, knees, and ankles/feet, whereas the specificity
of these areas was > 84%.

Considering the participation in activities of daily living
in the last 12 months, there was good or high sensitivity
for all body areas (Table 2). Considering pain in the last
7 days, there was high sensitivity and specificity for all
body areas, except for the wrist/hands, with specificity of
< 50% (Table 3).
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DISCUSSION

This is the first study to present body maps for the loca—
tion assessment of musculoskeletal pain in people with
obesity. The validity and reproducibility indicated that the
body maps produced are adequate for the location assess—
ment of musculoskeletal pain in individuals with obesity
and are a reliable and valid measure of painful symptoma—
tology in combination with the NMQ [10]. These results are
interesting because valid measurement systems are need—
ed to satisfy the growing interest in the study of pain in
both the clinical and research settings [4], primarily in pa—
tients with obesity.

It is important to highlight that there were high sensi—
tivity and specificity for all body parts, considering the
pain experienced in the past seven days, except for
wrist/hands specificity, for which the result was lower than
50. Therefore, the results for wrist/hands must be care—
fully analyzed. However, this result does not invalidate our
findings. Once there was no specific instrument for evalu—
ating musculoskeletal pain in adults with obesity, so spe—
cific body maps of female and male bodies, evaluating nine
anatomical regions, could be a relevant instrument for the
identification of pain sites, Additionally, our instrument
could be used along with other instruments of muscu—
loskeletal pain to complement the patient’s assessment.

Pain is a bodily experience [35], and the ability to lo—
cate or perceive the precise location of pain necessitates
good mental and cortical perception of the body [35]. When
a person’s body image is distorted, the brain tends to rely
on visual information rather than proprioceptive or tactile
cues [13]. For this reason, we believe that these modified
body maps, which take into account the different fat dis—
tribution patterns of men and women with obesity, provide
a more redlistic and accurate means of verifying the site
of pain in this population,

In this study, significant effort was put into developing
and validating the modified body maps. The main challenge
was to ensure that the measurement system remained ap—
plicable in clinical practice. Body maps can be useful to
hedalth professionals and researchers performing epidemio—
logical studies. In order to further assist both these en—
deavors, we have developed body maps specific for men
and women on the basis that they have different fat dis—
tribution patterns. Another improvement was the use of

different colors to highlight the nine main regions that may
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present painful symptoms.

We believe that these improvements will lead to more
accurate assessment of pain in patients suffering from
obesity. During the validation stage, one of the specialists
suggested that the body maps should separate the ankle
and foot regions and emphasize the regions of the anterior
thorax and abdomen. However, we decided to maintain the
features included in the original NMQ body map because
these adjustments would change the original config—
urations of the questions on the questionnaire,

The present study had some limitations, First, the in—
terval between data collection is critical in verifying the re—
producibility of such assessment system. The interval must
be sufficiently long so that the patient has no memory of
the first measurement as this could influence the re—
sponses in the second session, Meanwhile, the interval
should also be short enough that the underlying charac—
teristic under investigation does not vary between the ses—
sions [32]. Furthermore, a longer interval can reduce pa—
tient participation in the study. In addition, the patient’s
pain symptomatology could change during a 24—hour peri—
od or over a period of 7 days [36]. Thus, we opted for a
measurement interval of 1 hour [37]. Another limitation was
that fewer men than women participated in the study.
However, this reflects the clinical situation in the studied
population; women tend to seek treatment much more of—
ten than men [38].

We recommend that future studies should aim to enroll
larger numbers of men, Furthermore, it may be interesting
to develop body maps which include demarcated areas on
the anterior region of the body.

In conclusion, the body maps developed in this study
are reliable and valid to identify the location of pain in men
and women with obesity. We believe that these adapted
body maps will be useful in clinical practice for the identi—

fication of pain in people with obesity.
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