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Abstract

We developed the Michigan Body Map (MBM) as a self-report measure to assess body areas
where chronic pain is experienced and to specifically quantify the degree of widespread body pain
when assessing for centralized pain features (e.g., fiboromyalgia-like presentation). A total of 402
patients completed the measure in five distinct studies to support the validation of the original and
a revised version of the MBM. Administration is rapid 39-44 sec and errors for the original MBM
were detected in only 7.2% of the possible body areas. Most errors underestimated the number of
painful areas or represented confusion in determining the right versus left side. The MBM was
preferred (p=0.013) and felt to better depict pain location (p=0.001) when compared to the
Widespread Pain Index checklist of the 2011 Fibromyalgia Survey Criteria, but participants did not
express any preference between the MBM and Brief Pain Inventory body map. Based on the data
from the first three studies, a revised version of the MBM was created including a front and back
body image and improved guidance on right-sidedness versus left. The revised MBM was
preferred when compared to the original and more accurate in depicting painful body areas
(p=0.004). Furthermore, the revised MBM showed convergent and discriminant validity with other
self-report measures of pain, mood and function. In conclusion, the MBM demonstrated utility,
reliability and construct validity. This new measure can be used to accurately assess for the
distribution or widespreadedness of bodily pain as an element of the fibromyalgia survey score.
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1. Introduction

Body maps have been used for many decades to assess the location of pain complaints. Self-
report measures such as the Brief Pain Inventory (BPI) and McGill Pain Questionnaire allow
patients to shade or note the areas on a body map where an individual experiences pain [12;
14; 15]. Beyond noting location in clinical settings, quantifying and analyzing body map
data for research purposes has remained challenging, unstandardized, and infrequently
reported. The inclusion of pain location in the 2011 Fibromyalgia Survey Criteria however
piqued greater interest in this metric and spurred additional research into refining such
measurement.

Fibromyalgia is a disorder characterized by widespread body pain, along with comorbid
symptomatology [5]. The 2011 Fibromyalgia Survey Criteria include the assessment of pain
in 19 specific body areas to assess for the presence of widespread pain [20; 21]. The survey
was designed to assess widespread pain using the Widespread Pain Index (WPI). The areas
from the WPI are then combined with the Symptom Severity scale to assess the presence
and severity of fibromyalgia [20; 21]. The painful areas in the WPI are listed in word form
only, are not alphabetized, and do not follow a particular anatomical order. In addition, the
WPI areas are limited to the 19 areas used to evaluate fibromyalgia, thereby limiting wider
use of the WPI in other areas of pain research and clinical care. For reference, the WPI
checklist was previously published in the Appendix of Wolfe et al [20].

To facilitate collection of the survey-based criteria regarding widespread body pain, we
created the Michigan Body Map (MBM; Supplemental Figure 1). The MBM is a graphic
mannequin with the 19 areas from the WPI superimposed upon it in anatomically relevant
locations. In addition, the MBM contains 16 additional areas for more general use. Our
group has used the MBM to assess for widespread pain in a number of recent studies [1-4;
8-10; 17]. Despite its face validity, apparent ease of use, and straightforward scoring, more
formal support for its validity has not yet been published.

This study was designed to have five nested sub-studies each supporting aspects of
validation for the MBM. The first study was designed to assess face-validity and
comprehension of the MBM. The second study assessed the test-retest reliability of the
MBM. The third study was designed to compare the MBM to the WPI checklist from the
2011 Fibromyalgia Survey Criteria [20] and another commonly used body map, the Brief
Pain Inventory [14]. This study was designed to help assess the accuracy of each of the three
indices of pain location and to support the convergent validity of the MBM with other
established measures of pain location. In addition, the third study assessed patient
preferences when compared to these other measures of bodily pain. The fourth study used
the data from the first three studies to compare the original MBM to a revised version based
upon patient feedback from the first 3 studies. Finally, the fifth study assessed the
discriminate validity of the revised MBM when compared to other validated self-report
measures of pain, mood and function. We hypothesized that the original MBM would be
easily understood and accurate (Studies 1 and 2) and would be preferred to the WPI
checklist (Study 3). We hypothesized that the revised MBM would be preferred to and more
accurate than the original MBM (Study 4). Furthermore, we hypothesized that the MBM
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would demonstrate good convergent validity when compared to other body maps (Study 3)
and divergence from other measures of pain, mood and affect (Study 5).

2. Materials and Methods

2.1 Study setting and participants

These studies were approved by the Institutional Review Board (Ann Arbor, MI). In Studies
1-4, patients were recruited from the Spine Program (Department of Physical Medicine and
Rehabilitation, University of Michigan Medical School, Ann Arbor, MI). Written informed
consent was obtained for all patients. The data for Study 5 were collected as part of an
Institutional Review Board-approved clinical care and research effort in the Back and Pain
Center (Department of Anesthesiology, University of Michigan)[9], and written informed
consent was waived.

For Studies 1-4, the body map measures were completed by the patient in the presence of a
research assistant but without assistance from the research assistant. The completion time
was assessed by the research assistant using a stopwatch. Following administration of the
paper body maps, scripted interviews were used to assess personal experiences with the
measures and to assess accuracy.

A validity check was conducted when appropriate by verbally inquiring as to the presence or
absence of pain in each of the 35 body areas after completion of the body maps. This verbal
query was the standard against which errors in reporting were calculated. Right and left
sides were specifically clarified when appropriate. Areas of discrepancy between the
completed MBM and the verbal administration were clarified by the research assistant. Each
of the body regions was assigned one point in both the original and revised MBM, thereby
creating a score of 0-35. The 19 body areas of the WPI are included in the MBM. Given that
one of the intended uses of the MBM was to calculate the 2011 Fibromyalgia Survey
Criteria, the impact of discrepancies was determined by analyzing the differences in the WPI
scored both with and without corrections.

2.2 Measures

2.2.1 The Michigan Body Map—The original Michigan Body Map (MBM) was a one-
sided, front facing body image with 35 possible checkbox body areas where patients were
asked to denote areas of chronic pain, which was defined in the measure as “persistent or
recurrent pain present for the last 3 months or longer (chronic pain).” A separate checkbox
was positioned off the body map to report “No Pain.” The MBM contained the 19 body
areas in the WPI checklist described in the 2011 Survey Criteria for Fibromyalgia [20; 21],
with an additional 16 body areas to allow for more generalized use. The right and left sides
were noted on the top right and left of the body map, respectively (Supplemental Figure 1).

2.2.2 Comparison body maps—The MBM was compared to two other measures used

to assess areas of body pain. The first was the WPI, which is a grid with a checklist of body
areas without a corresponding body image. It is used as one of the two components used to
calculate the fibromyalgia survey score [20; 21]. The second comparison body map was
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from the Brief Pain Inventory (BPI), which is a two-sided body image on which patients can
draw and shade areas of pain but without pre-specified areas [14].

2.2.3 The revised Michigan Body Map—Study 4 (see specific methods below)
compared a revised version of the MBM created to address the concerns identified with the
original MBM. The measure contains a front- and backsided image, as well as specific
notation of right and left for each of the sided body areas (Supplemental Figure 2).

2.2.4 Pain characterization measures—So as to assess construct validity, study 5 (see
specific methods below) compared the MBM to other measures of pain, mood and function
commonly used in studies of pain assessment, clinical treatment trials and symptom
monitoring [19]. These measures included pain intensity and interference (BPI)[14],
neuropathic pain descriptors (PainDETECT)[7], anxiety and depression (Hospital Anxiety
and Depression Scale)[23], catastrophizing (Coping Strategies Questionnaire —
Catastrophizing subscale)[13], and physical function (Oswestry Disability Index)[6].

2.3 Study 1: Comprehension and face validity of the assessment task

The first study was designed to assess patient comprehension of the tasks associated with
completing the MBM, comprehension of the mannequin graphic, and the item wording.
Following completion of the MBM, validity was assessed as previously described in the
“Study Setting and Participant” section above. Participants were also queried about any
difficulties they had comprehending the demands or nature of the assessment task. For Study
1, descriptive comprehension metrics were summarized and accuracy and error rates
reported. A comparison between corrected and uncorrected fibromyalgia survey criteria
scores was conducted using a dependent samples t-test.

2.4 Study 2: Test-retest reliability

The second study focused on the test-retest reliability of the MBM. As in the first study, the
patients completed the MBM on their own. Following the first administration, accuracy was
assessed. Patients then returned to the clinic for a retest 1-2 weeks later. Wilcoxon signed-
rank test and dependent samples t-test were used to assess the test-retest reliability of the
MBM. As in Study 1, the corrected and uncorrected WPI scores using the MBM at the two
different time points were compared using a dependent samples t-test. Pearson’s correlation
coefficient was calculated to assess the relationship between MBM-derived widespread pain
index scores at each time point. Finally, the percentage agreement for each of the 35
individual body areas at the two time points was calculated.

2.5 Study 3: Comparison of MBM to the Widespread Pain Index checklist and the Brief Pain
Inventory body map

Patients in the third study were randomly assigned to receive the MBM and either the
Widespread Pain Index checklist from the 2011 Survey Criteria for Fibromyalgia [20] or the
body map from the Brief Pain Inventory (BP1)[14]. The group assignment and order in
which the measures were completed were determined using a block randomization schedule
(MBM vs. WPI checklist; or MBM vs. BPI body map). Patients first filled out the two maps,
and then accuracy was assessed. Correlations between the three body maps were used to
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assess convergent validity. The sum of 19 body areas in the MBM used to calculate the WPI
were used to compute the correlation between MBM and WPI. The sum of all 35 body areas
in MBM and BPI were used to compute the correlation between MBM and BPI.

Finally, patients were asked which of the two body maps were preferred, including an option
for “no preference.” They were also asked which measure best allowed them to depict their
pain, best allowed for distinguishing the left and right side, and was easiest to complete -
again with an option for “no preference” between the two. Lastly, patients were asked if
there were any areas where they had pain but were not able to indicate using either map.
Dependent samples t-tests, chi-square goodness of fit tests, and McNemar’s exact test were
used to compare preferences for MBM, WPI, and BPI body maps.

Comparison of the original MBM to a revised version

Based upon patient feedback from Studies 1-3 (see Results below), a revised version of the
MBM was created to improve accuracy. Specifically, the revised MBM contains front- and
back-sided images side-by-side (Supplemental Figure 2). In addition, the revised MBM
contains a “Rt” in front of right-sided body areas (e.g., Rt knee) and a “Lt” in front of left-
sided body areas (e.g., Lt knee) as suggested by the patients in the initial studies.

In the fourth study, patients were administered both the original and the revised MBM in
random order. After completing both body maps, patients were asked which body map was
preferred, which best depicted their painful areas, was easiest to complete, and which best
distinguished left- and right-sided body areas. For the revised MBM, patients were also
asked if they understood what “It” and “rt” stood for on the revised MBM. As in studies 1-3,
a validity check was conducted.. A dependent samples t-test was used to compare the
accuracy of the new MBM to the original.

Assessment of discriminant validity for the revised MBM

In addition to completing the revised MBM, patients completed a packet of validated self-
report measures of pain, mood, and function as part of a clinical care and research initiative
[9]. These measures included the Brief Pain Inventory (BPI) Pain Severity and Interference
scales [14], the PainDETECT[7], Oswestry Disability Index (ODI)[6], catastrophizing from
the Coping Strategies Questionnaire (CSQ)[13], and the Hospital Anxiety and Depression
Scales (HADS)[23]. Pairwise correlations were used to assess the discriminant validity of
the revised MBM to other validated measures common to pain assessment. While Study 3
assesses convergent validity and expects to find the strongest relationships between the
MBM and other metrics of pain location, Study 5 assesses divergent validity and expects to
find positive but weaker relationships between the MBM and these other pain-related but
separate constructs.

2.8 Statistical Considerations

Data were analyzed using Stata 13.1 (Stata Corp., 2013). For each of the studies,
demographic and descriptive statistics are presented in Table 1. Sample sizes for Studies 1 —
3 were determined without the aid of an a priori power analysis. However, post hoc power
calculations revealed that power of 99.8%, 81%, and 80% was achieved for each of the 3
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studies, respectively. For Study 4, a power analysis was based on the chi-square goodness of
fit test based on the data collected in Study 2. A sample size of 79 participants resulted in
80% power to detect a 67.5% to 32.5% preference for the new body map compared to the
original body map. An a priori power analysis was not conducted for Study 5, rather all
available new patient survey data featuring the new body map was included in the analysis.
A post hoc power analysis of Study 5 revealed that that the sample size of 237 resulted in
80% to detect a correlation as low as r = 0.18.

3.1 Demographics and completion time

The mean age across all five studies was 51.07 years (SD 15.9), and 60.45% of the patients
were female. The demographic characteristics of all of the patients enrolled, as well as a
breakdown between the different sub-studies, are included in Table 1. The median time to
complete the original MBM measure across the studies was 39 [interquartile range (IQR)
38] seconds and for the revised MBM was 44 [IQR 32.5] seconds.

3.2 Study 1: Comprehension and face validity of the Michigan Body Map

Twenty-five patients were recruited for the study assessing comprehension and face validity
of the MBM (Table 2). The majority of patients (95%) correctly identified pain that was
chronic in nature (defined as 3 months or longer), and most patients (84%) stated that the
MBM allowed them to indicate all of their areas of pain. Those that responded negatively to
this item wanted to differentiate pain in the calf, clavicle, toes, and fingers, as well as more
detail for the jaw.

Following the paper administration of the MBM, the patient was verbally queried about the
presence of pain in each of the 35 body areas regardless of how they responded on the paper
MBM. Using the verbal interview as the standard for accuracy, responses from the MBM
were compared. Out of a total of 875 areas (35 area * 25 people), only 63 (7.2%) of the
possible responses were mismatched between paper and verbal administrations. Of the 63
mismatched responses, 50 (79.4%) were unchecked on paper but reported in the verbal
confirmation. This suggests that in this sample, the MBM was slightly underestimating the
number of painful body areas. Twenty-two (34.9%) of the 63 mismatched responses were in
patients who had misinterpreted the left and right side designations. The body areas with no
mismatches included the face, neck, jaw, abdomen, groin, left lower arm. The body areas
with the most mismatches (n = 5) were the lower back, right upper leg and left upper leg.
Four (16%) participants had no discrepancies between written and verbal administrations
and 15 (60%) had only 1 to 3 discrepant areas. There was no significant correlation between
number of body areas checked and number of discrepant areas (r(24) = -0.039, p = 0.852).
The majority of patients identified right/left correctly (16 of 21 correct, 76.2%). There are a
total of 35 body areas on the MBM. Most patients (77.3%) felt that left versus right side was
adequately indicated on the MBM (e.g., rated “somewhat” to “very clear”).

The MBM has more body areas (n = 35) than the Widespread Pain Index in the 2011
Fibromyalgia Survey Criteria. [20] Given that one of the major intended uses of the MBM is
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to calculate the widespread pain index component of the fibromyalgia survey score, the
score was calculated for the cohort with and without the corrections made when determining
discrepancies in completion. When left uncorrected, the mean fibromyalgia survey score for
painful body regions was 3.9 (SD = 2.9). When corrected, the mean fibromyalgia survey
score for painful body regions changed to 4.6 (SD = 2.6) (t(21) = 4.69, p < 0.001).

3.3 Study 2: Test-Retest Assessment of the MBM

Five people (25%) completed the MBM identically at both administrations and 25% (n = 5)
had only one discrepant body part (M = 2.35, Median = 1.5, SD = 2.2). Percentage
agreement for each body part from first administration to second ranged from 85% to 100%
(Supplemental Table 1). The correlation between total number of body areas checked at each
administration was positive and statistically significant (r(18)= 0.766, p = 0.001)". Again,
the WPI score described by Wolfe et al. [20] to calculate the fibromyalgia survey score was
not significantly influenced by these discrepancies when assessed using the MBM. The
widespread pain index score derived from the MBM on the first administration (M = 3.1, SD
= 1.86) did not significantly differ from the score on the second administration (M = 3.4, SD
=1.93) (t(19) = -1.24, p = 0.230). The correlation between the MBM-derived widespread
pain index scores for each administration was positive and statistically significant (r(19) =
0.838, p < 0.001). The time to complete the MBM was similar between the initial and follow
up administrations 1-2 weeks later (29 sec [IQR 26] vs 26 sec [IQR 22], Wilcoxon sign test,
p = 0.359).

3.4 Study 3: Preference for the MBM was superior to the widespread pain index checklist
and equivalent to the BPI body map

In this study, the high correlations between the MBM and the WPI (r(38) = 0.954, p < 0.001)
and with the BPI body map (r(38) = 0.934, p < 0.001) supported excellent convergent
validity. The time to complete the MBM was equivalent to the widespread pain index
checklist [20] (MBM: 32 sec [24] vs WPI: 43 sec [35], Wilcoxon sign test, p = 0.815). Time
to complete the MBM was also equivalent to the body map included in the BPI[14] (MBM:
52 sec [32] vs BPI: 52 sec [22], Wilcoxon sign test, p = 0.167).

Patients preferred the MBM to the WPI checklist (Figure 1). Specific areas in which the
MBM was deemed superior included patients’ overall preference (Figure 1A: 70% MBM,
15% WPI checklist, 15% no preference; y2 (2) = 6.5, p = 0.039) and the measure that best
depicted the areas of pain (Figure 1B: 70% MBM, 5% WPI checklist, 25% no preference; y2
(2) = 9.7, p = 0.008). More patients (45%) felt that the MBM was superior to the WPI
checklist in showing right- versus left-sided body areas of pain; however the result was not
statistically significant (32 (2) = 2.6, p = 0.273). Only 25% of the patients felt that there was
a painful area on their body not captured by the MBM, while 70% of patients felt that the
WPI checklist was missing an area of their body pain (McNemar’s %2 (1) = 7.36, p =0.012).
There were no significant differences in patient preferences between the MBM and the BPI
body map.

YData from one participant was removed from this correlation because the participant had exceptionally more difficulty than the others
and was thus removed to more accurately reflect the overall group’s reliability on this measure. When this outlier data point is
included in the analysis, the correlation is still significant at r(19) = 0.586, p = 0.007).
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Similar error rates to those reported in Study 1 were found in Study 3. We found that of the
1,400 body areas assessed (35 body areas* 40 participants), 128 (9.1%) were incorrect. Of
the 128 incorrect, 99 (77.3%) were unchecked on the paper, but reported on the verbal
administration. Additionally, 62 (48.4%) of the errors were observed in patients who had
flipped left and right.

3.5 Study 4: A revised version of the MBM was more accurate and preferred to the original

MBM

Based upon patient feedback from Studies 1-3 above, a revised version of the MBM was
created to provide a front and back view, as well as to better distinguish right and left. As is
noted in Figure 2, the revised version of the MBM was preferred to the original, and patients
felt that it better allowed for depiction of their painful areas. When asked if they understand
what the letters “It” and “rt” represented, 78 (97.5%) indicated that they understood these
markings represented “left” and “right,” respectively. There were no significant differences
with respect to ease of completion or the patients’ feelings as to which body map better
allowed for the distinction of right- versus left-sided body areas. The revised MBM took
significantly longer to complete (44 seconds [IQR 32.5]) when compared to the original
MBM 34.5 seconds [IQR 29] (Wilcoxon sign test, p = 0.002). The median difference of 10
seconds was not clinically significant, however.

Again in this study, each of the body areas, whether checked or unchecked, were
individually compared to verbal administration to assess accuracy. The new body map was
significantly more accurate with only 1.6 (SD 1.99) mean errors compared to 2.5 (SD 2.71)
mean errors with the original body map (t(79) = 2.97, p = 0.004). The difference in accuracy
was not influenced by the order of administration of the new and original MBMs.

3.6 Study 5: The Michigan Body Map demonstrates convergent and discriminant validity
when compared to other validated measures of pain, mood and function

A total of 237 new patients to the pain clinic completed the revised MBM along with
validated measures of pain severity, pain interference, physical functioning, and affect.
These were the Brief Pain Inventory (BPI) Pain Severity and Interference scales, the Pain
DETECT scale, Oswestry Disability Index (ODI), the Catastrophizing Subscale from the
Coping Strategies Questionnaire (CSQ), and the Hospital Anxiety and Depression Scales
(HADS). Pairwise correlations were conducted between these scales and the total number of
body areas on the Michigan Body Map (see Table 3). The correlations between the MBM
and each of the pain-related constructs were all significant and positive but of relatively
lower magnitude when compared to the correlations with other measures of pain location
from Study 3 (e.g., each correlation in Study 5 was less than r = 0.41). Correlations of this
magnitude suggest that less than 17% of the variance in each of these other scales overlaps
with the MBM measure. Thus, in assessing pain wide-spreadedness, the MBM is assessing a
somewhat unique construct that has positive associations with other metrics of pain. The 19
selected body areas for the WPI score demonstrated weaker, but similar correlations (data
not shown). Study 5 in conjunction with Study 3, lends support to both the convergent and
divergent validity of the MBM.
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4. Discussion

The Michigan Body Map is a quick, reliable measure of widespread body pain

In this series of five studies assessing 407 patients, we supported the validity of the
Michigan Body Map in a mixed sample of chronic pain patients. To our knowledge, this was
the first study to provide support for the validly of using a body map as a means of
quantifying widespread body pain in the service of assessing fibromyalgia-like or
centralized pain symptoms. The median time for completion was 39 [IQR 38] seconds. The
accuracy of the measure was good in most cases. When errors occurred, verbal inquiry
revealed that most were errors of omission, thereby showing that the degree of widespread
body pain could be underestimated using this method. Whereas inaccuracies are not desired,
it is likely preferable that the symptoms be under- rather than over-estimated. More
importantly, there were no significant differences in the WPI scores when derived using the
MBM between the corrected and uncorrected forms. Therefore, the underestimation of
painful areas would not be expected to significantly influence the fibromyalgia survey score
when used in this manner.

Given the increased clinical and research interest in centralized pain conditions, it is
important to ensure that the measures used to assess widespread body pain are valid. Most
body maps have never had formal validation, although there have been some preliminary
studies in adolescent and elderly populations [16; 18]. Generally, body maps have been
found to be easy for patients to use and informative in that the location of the pain can be
accurately communicated. Yet, body maps and manikins are not easily scored in a reliable
manner. Most body maps require that patients shade in areas in which they experience pain;
however, it is difficult to score body maps in this way. For example, at what point does low
back pain become hip pain? How these distinctions are made is critical for accurately
quantifying pain location - especially for the assessment of specific body areas in order to
meet diagnostic criteria (e.g., 2011 Fibromyalgia Survey Criteria [5; 20]). In a study of
trained raters, complete scoring agreement was observed in only 78% of cases (kappa >0.60)
indicating room for improvement over the status quo [11]. A major objective of the
validation work herein was to address some of these specific concerns.

The Michigan Body Map was preferred to the Widespread Pain Index (WPI) checklist

The WPI body checklist was described by Wolfe et al. [21; 22] as a way to quantify the
number of painful body areas (0-19 possible areas). The MBM contains exactly the same
body areas plus an additional 16 areas to allow for more general use. Patients preferred the
MBM to the WPI checklist (Figure 1), and the MBM was felt to better depict painful body
areas. We therefore suggest that the MBM be used when assessing the fibromyalgia survey
score.

Although the BPI body map was equally preferred, the MBM allows for the calculation of
widespread body pain

The two-sided body map included in the Brief Pain Inventory is a classic measure for
assessing painful body areas, but there were no statistical differences in preference between
the BPI and the MBM. The BPI body map does not, however, allow for quantification of
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widespread body pain. Moreover, the BPI body map leaves ambiguity as to the specific body
area(s) noted by the patient. The advantage of the MBM was the inclusion of the named
body area to eliminate ambiguity. Although some patients still marked and shaded outside of
the checkboxes, it occured less frequently with the MBM than with the other body maps.

The revised Michigan Body Map was preferred to the original version

Using the information from the first three studies, we created a revised MBM (Supplemental
Figure 2). The addition of a front- and back-sided body image, as well as better distinction
of right and left, was preferred by patients (Figure 2). This also led to significant
improvements in the accuracy. While the revised MBM was more accurate, the MBM-
derived WPI score was not significantly different between the original and revised MBM. As
such, data collected between the two versions can reasonably be combined for study
purposes.

The Michigan Body Map is a distinct self-report measure of a distinct pain-related

construct

Most commonly, pain is assessed by intensity or by quality along with other measures of
cognition, affect and function. Pain location (e.g., wide-spreadedness) is less often assessed
but appears to be a unique pain-related construct sharing only 17% overlapping variance
with these other aspects of pain. The strong convergence of the MBM with other measures
of pain location and its weaker but positive relationships with other pain-related constructs
support the construct validity of the MBM.

Strengths and Limitations

The large size (n = 407) and structured multi-study approach were strengths of this study.
Another strength was our comparison of the MBM to other commonly used methods of
assessing pain location. In particular, this study demonstrated that the MBM was preferred to
the originally described way of assessing widespread body pain in the 2011 Fibromyalgia
Survey Criteria [20]. We therefore believe that the MBM can and perhaps should be used /n
lieu of the WPI checklist when assessing for features of fibromyalgia or centralized pain.
The final strength of this study was the use of the data from the first three sub-studies to
create a new measure to address the problems in the original MBM.

There are some limitations to this study. First, the data were collected at two tertiary care
pain clinics at the same institution, and therefore the data may not be generalizable to other
populations. In addition, the measure may be more obvious to pain patients who would have
been more likely to have been exposed to body maps to assess for painful areas. Our group
has experience with the administration of the measure in non-pain cohorts perioperatively,
and we have not found problems. Lastly, we did not collect test-retest data for the revised
MBM. Given the test-retest data for the original MBM (Study 2) and the improved accuracy
from the revised MBM when compared to the original MBM (Study 4), we would anticipate
the test-retest accuracy to be good for the revised MBM.
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Future Directions

Despite the favorable data supporting the use of the MBM in clinical care and research, there
are still likely opportunities to improve the measure. Whereas widespread body pain is a
hallmark symptom for centralized pain and important for its detection [5], the dichotomous
nature of assessing painful areas does not allow for adequate assessment of change over
time. Interventions or medications may improve pain in a specific body area; however, the
some pain may persist even if to a lesser degree. A body map that assesses the presence of
pain in specific body areas and also allows for an assessment of the severity may better
guide clinical decision-making and care. The challenge, however, is maintaining a measure
that is brief and simple to better allow for application in clinical care. Pen-and-paper
measures are still widely used; however, an electronic format will likely be superior for
assessing severity in the specific body areas or in body zones. Further validation would be
required for such an approach.

Conclusions

In conclusion, the original and revised MBM are both valid measures for assessing painful
body areas and for calculating widespread body pain in the context of assessing the
fibromyalgia survey criteria.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Comparisons between the Michigan Body Map (MBM) and the widespread pain index

(WPI) from the 2011 Survey Criteria for Fibromyalgia and the body map of the Brief Pain

Inventory (BPI

)

Patients significantly preferred the MBM to the WPI and felt that the MBM better allowed

for depiction of their painful body areas. Although not statistically significant patients
described the MBM as easier to complete when compared to the WPI. There were no
significant differences in the same assessments between the MBM and BPI body map.
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Figure 2. Comparison of the original and revised Michigan Body Map (MBM)
When compared to the original MBM, the revised MBM was preferred and felt to better

depict the patients’ painful body areas. The revised MBM was also felt to better represent
right and left sided body areas. There were no differences in which body map was deemed
easier to complete.
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Table 2

Results from Study 1- Assessment of understanding of Michigan Body Map.

N (%)

Pain present for 3 months or more4
Yes 19 (95%)
No 1 (5%)

Accuracy of MBM vs Verbal Report
All areas matched 4 (16%)
1 error (discrepancy) 4 (16%)

2 errors 6 (24%)
3errors 5 (20%)
4+ errors 6 (24%)

Left/Right identified correctlyb
Always 16(76.2%)
Errors present 5 (23.8%)

a . . L
5 patients did not respond to this item

b4 patients were not asked this question because their pain was not delineated left/right (e.g. head, neck, back pain)
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The Michigan Body Map demonstrated discriminant validity from other validated self-report measures of pain,

mood and function.

Correlation coefficient R-squared  p-value
BPI Pain Severity 0.275 0.075 <0.001
BPI Pain Interference 0.323 0.104 <0.001
PainDETECT 0.384 0.148 <0.001
ODI 0.406 0.165 <0.001
Catastrophizing 0.154 0.024 0.024
HADS Depression 0.133 0.018 0.048
HADS Anxiety 0.183 0.034 0.006

Pearson correlation coefficients of the correlation between the new Michigan Body Map and measures of pain severity, pain interference, physical
functioning, and affect provide evidence of discriminant validity. BPI = Brief Pain Inventory; HADS = Hospital Anxiety and Depression Scale;

ODI = Oswestry Disability Index.
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