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Aims: Better documentation of vulvar pain is needed. We examined pain locations marked on general
body and genital specific outlines among women with vulvodynia. Methods: 62 women (mean age
32.1 ± 9.5 years) with vulvodynia marked their pain on a digital genital specific outline (22 segments)
and 59 of those women also marked their pain on a digital general body outline (48 segments). We used
ImageJ software to determine body surface area (BSA) for each outline. Results: On the general body
outline, 24/48 segments were marked; 22/22 segments were marked on the genital specific outline. There
was a moderate correlation (r = 0.43; p = 0.001) between the BSA marked on the general body outline
and the BSA marked on the genital area outline. Conclusions: Findings support concurrent validity of the
BSA as a measure of pain location using either outline.

Lay abstract: Women with genital pain need to be able to show their healthcare provider where they
have pain, and providers need to document where women have pain. In total, 62 women with vulvodynia
used a computer tablet to mark their pain on a general body outline and a genital specific outline. We
used computer software to document the location of women’s pain looking at percent body surface area.
Women marked half of the segments on the general body outline and all the segments on the genital
specific outline. Because women marked almost the same percent of body surface area on the general
body outline as they did on the genital specific outline, percent body surface may be used to measure
pain location.
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Background
Vulvodynia is "vulvar pain of at least 3 months duration without clear identifiable cause, which may have potential
associated factors" [1]. Burning, itching, hot, stabbing, aching, tight, stinging, tingling and pricking are frequent
descriptors of vulvodynia [2]. There are two types of vulvodynia: provoked vestibulodynia and generalized vulvo-
dynia. Provoked vestibulodynia is pain confined to the vulvar vestibule and vaginal introitus that is provoked by
vaginal insertion or touching the vulva. Generalized vulvodynia is diffuse, spontaneous pain of the vulva that may
radiate to the perineum and inner thighs [3]. Pain from vulvodynia severely impacts up to 7 million American
women’s lives ranging from the inability to wear clothing that contacts the vulva to the inability to have sexual
intercourse, devastating women’s lives and intimate relations [3,4]. When women discuss their vulvar pain with their
healthcare providers, they are not provided with a tool to effectively report their pain location and often do not
clearly articulate where they feel their pain, referring to the pain ‘down there’ [5]. To address this gap, the purpose
of our study was to examine pain locations marked on general body and genital specific outlines among women
with vulvodynia.
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Figure 1. General body and genital specific outlines. (A) 2D body images displaying a front and back of the general
body outline as included in PAINReportIt R©, which is the pain assessment component of PAINRelieveIt R© C© 2020 DJ
Wilkie. (B) Genital specific outline. Reprinted with permission from Vulvar Anatomy C© 2013 Terese Winslow LLC, US
Government has certain rights.

Unfortunately, vulvodynia is underdiagnosed for several reasons including the taboo nature of discussing issues
related to the genitalia and sex; and a lack of awareness about vulvodynia among women and healthcare providers [3,6].
In a study of 2542 women, only 49% sought care for their pain [3], and in another study, only 26% of women with
vulvar pain were comfortable telling a female friend about it [7].

For more than four decades, the location of pain, anywhere on the body, has been identified by patients by
drawing on paper general body outlines [8]. However, this method is not effective for identifying the location of
vulvodynia due to the lack of specific external genitalia. Paper general body outlines, without a genitalia outline,
inhibit women from accurately describing the location of their pain, prevent the tool from being integrated into the
woman’s electronic medical record and limit advanced data aggregation and analysis [9–12]. A digital body outline
with a genitalia specific outline could solve many of the problems associated with a general body outline paper tool
to improve patient care and further vulvodynia research.

Digital general body outlines have been found to be acceptable and reliable for reporting pain location [12–16]. A
specific genitalia outline provides women with a digital picture of a vulva and thighs to draw where they feel pain.
Women could use this digital tool to report the location of their pain or a clinician could use it when examining a
patient. Having a patient first identify where the pain is on the digital image prior to meeting with the healthcare
provider can allow the patient to communicate where the pain is without having to verbally describe or point to
the location, which may be embarrassing or uncomfortable [6,7]. Using an electronic pain location tool instead of a
paper tool allows the data to be incorporated into the patient’s electronic record with easily assessed pain location
across patient visits for all vulvodynia types.

Currently vulvodynia research is plagued by small sample sizes and a lack of standardized methods for identifica-
tion of pain location, preventing cross study comparison [17–19]. The digital tool could standardize documentation
of vulvodynia pain location across research studies. Using a standardized measure integrated into the electronic
record would facilitate data aggregation and allow for large vulvodynia studies via data extraction. More detailed
information about pain location from a larger sample could lead to improved characterization of provoked and
generalized vulvodynia. Digital drawings of pain location offer the opportunity to apply image analysis that has
been used for other purposes to efficiently summarize the pain location data as body surface area (BSA) in the areas
drawn as painful [20,21]. BSA is the total surface area of the human body and is measured as a percentage. BSA is
used routinely to calculate drug dosages and intravenous fluids administration. We recognized the opportunity to
advance this area of science by using the free ImageJ software available from the National Institutes of Health to
calculate the BSA of pain location drawings on a general body outline (Figure 1A) and on a genital specific outline
(Figure 1B). The specific aim of our study was to describe pain locations of women with vulvodynia who marked
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Table 1. Sample demographic characteristics (N = 62).
Variable Frequency (%)

Age (n = 62)

Mean (SD) min–max 32.1 (9.5), 20–62

Education (n = 57)

High school or less 4 (7%)

Some college 5 (9%)

Bachelor 25 (45%)

Advanced 22 (39%)

Race (n = 56)

Asian 6 (11%)

Black 3 (5%)

Mixed 1 (2%)

Other 4 (7%)

White 41 (75%)

Ethnicity (n = 57)

Hispanic 13 (23%)

Non-Hispanic 43 (77%)

Note: n � 62 due to missing data.

their pain on digital images of general body outlines and genital specific outlines. We also examined relationships
between the resulting BSA values.

Methods
Design
For this study, we used baseline data from an ongoing double-blind randomized controlled trial (RCT) of acupunc-
ture as a treatment for vulvodynia [22]. The Institutional Review Board (IRB) at the University of Illinois Chicago
(UIC, IRB2017-0885) approved the RCT and the IRB at the University of Florida (UF) approved the study of
de-identified data as exempt (IRB201800566). Informed written consent was obtained from all enrolled women.

Setting/sample
The ongoing study is being conducted in research space at the UIC College of Nursing. Women were recruited from
clinics and the community in metropolitan Chicago. Enrolled women were those who met the eligibility criteria:
over 18 years of age, clinically diagnosed with vulvodynia, and acupuncture naive. Exclusion criteria included
pregnancy, pelvic pain, other pathologic causes of vulvar pain and concomitant use of other therapeutic pain relief
techniques including physical therapy and biofeedback.

The enrolled sample included 62 women who completed study measures. Their ages ranged from 20 to 62 years
(mean = 32.1 ± 9.5), and of those reporting their race, 11% were Asian, 5% were Black, 2% were Mixed, 7% were
other and 75% were White. Of those reporting their ethnicity, 23% were Hispanic and 77% were non-Hispanic.
Of those reporting their education level, nearly all (93%) reported education beyond high school (Table 1).

Procedures
After informed consent, the study research specialist asked women to complete the PAINReportIt software using a
touchscreen, internet-enabled tablet. The software resided on a secure server at the UF, and the encrypted data were
automatically written to a secure UF database server. Other details of the ongoing RCT are published elsewhere [22].

Instruments
A component of the PAINRelieveIt suite of mobile health programs (apps) to support pain care and research,
PAINReportIt [16,23,24] is an electronic version of the McGill Pain Questionnaire [8]. PAINReportIt allows individuals
to report the location, intensity on a 0–10 scale (none to pain as bad as it could be), quality and pattern of their pain.
To report pain location, the participant is asked to draw, using a computer mouse or pen, all the places where pain
is felt on a general body outline (Figure 1A). For this study, a genital specific outline, designed by Terese Winslow
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Figure 2. Frequency of markings on the general body and the genital specific outlines. (A) Frequency of markings
on the general body outline for each of its 48 segments (n = 59). (B) Frequency of markings on the genital specific
outline for each of its 22 segments (N = 62).
(A) Reprinted with permission from C© 1990 DJ Wilkie.

LLC (VA, USA) Medical and Scientific Illustration, was also available (Figure 1B). The validity and reliability of
PAINReportIt as a measure of pain have been evaluated [2,16].

The ImageJ software [20] was used to process the women’s digital drawings. For this study, BSA was calculated
from where women drew their pain on a digital image of the vulva and/or body. This information is used to identify
the areas of the vulva and/or body where women with vulvodynia may have pain. We developed an algorithm
to handle the analysis steps that included eliminating any markings drawn outside the outlines and calculating
the BSA by counting the area of red pixels drawn within the lines of each segment on the outlines (general or
genital specific) and reporting as a BSA percentage of the segment. To indicate the anatomical locations of the pain
markings, the general body outline was divided into 48 segments (Figure 2A), and the genital specific image was
divided into 22 segments (Figure 2B). The algorithm also calculated a total BSA percentage (total BSA%) across
the segments of each outline.

Analysis
Descriptive statistics were used to analyze the frequency of markings per segment on each outline and the total
BSA% on each outline. Pearson’s correlation and independent t-tests were used to examine relationships between
the BSA values from both outlines. Statistical significance was set a priori at p < 0.05.

Results
As a context for women’s pain experience, the mean of the current, least and worst pain intensity in the previous 24 h
was used to create the average pain intensity (API). The mean average pain intensity was 3.9 ± 2.6, representing
moderate pain intensity. From pre-enrollment gynecological examination findings, 41 women had generalized
vulvodynia and 18 women had provoked vestibulodynia; there were missing data on 3 women.

General body outline
On the general body outline, 59 women marked the area of their pain on the genital area with 41 women marking
only on the genital area of the general body outline and 18 marking in both the genital region and elsewhere. Of the
48 segments on the general body outline, 24 were marked. As indicated in Figure 2A, the most frequently marked
were segments near the vulvar region; left anterior thigh (n = 59), right anterior thigh (n = 54), left lumbar/iliac
region (n = 49) and right lumbar/iliac region (n = 47). The areas marked elsewhere than the genital region included:
left gluteal region (n = 13), left hamstrings (n = 10), right gluteal region (n = 9) and right hamstrings (n = 7). Across
all 48 segments, the average total BSA% was 1.1% ± 1.7%, ranging from 0% to 11.4%.
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Genital specific outline
On the genital specific outline, all 62 women marked the area of their pain on the vulvar area, with 34 marking
areas not within the vulvar area. Of the 22 segments included on the genital specific outline, all 22 segments were
marked by at least one woman. Figure 2B includes the frequency distribution for each segment. The following
segments, however, were the most frequent: fourchette (n = 38), 3 o’clock vulvar vestibule (n = 38), 9 o’clock vulvar
vestibule (n = 39), right labia minora (n = 50), vestibular fossa (n = 51), 8 o’clock vulvar vestibule (n = 51), 4
o’clock vulvar vestibule (n = 52), left labia minora (n = 52) and vagina (n = 55). Across all 22 segments, the average
total BSA% was 1.3% ± 1.2%, ranging from 0% to 5.5%.

BSA: relationships between outlines
The correlation coefficient between the total BSA% values for the general body outline and the genital specific
outline indicated a statistically significant moderate positive correlation (r = 0.43; p = 0.001). Since some women
marked pain only in the genital area and others marked both pain in the genital area and elsewhere in other areas,
we compared the total BSA% between these groups of women. On the general body outline, the BSA of the women
who marked on the genital area only region was 0.7% ± 1.1% and women who marked on both the genital
area and elsewhere were 1.8% ± 2.6%. The difference in total BSA% between both groups of women was not
statistically significant (p = 0.11). On the genital specific outline, the BSA of women who marked the genital only
regions were 1.2% ± 1.1%, and the women marking both genital region and elsewhere were 1.5% ± 1.2%. The
difference in BSA between the two groups of women was not statistically significant (p = 0.49).

Discussion
This study is based on baseline data from an ongoing double-blind RCT. We examined two ways of measuring pain
location among women with vulvodynia: internet-based digital pain assessment tools and an open-source image
analysis tool. Our key findings showed that women with vulvodynia used both general body and genital specific
outlines to document pain location in the genital area as well as elsewhere in other body areas. A genital specific
outline risks missing pain in the other body areas but provides genital specific information that allows women to
better communicate the specific location of their pain. This genital specific information is lacking on the general
body outline. The average total BSA% shows promise as an aggregate measure of pain location. Overall, study
findings support the value of using the general body outline to detect pain in the genital area and the potential
added value of the detailed vulvar information that is obtained with the genital specific outline among women with
vulvar pain.

PAINReportIt is a potential tool that could help to overcome vulvar pain monitoring difficulties, such as women’s
use of nonspecific language to report their pain ‘down there’ [5]. Having the ability to identify vulvar pain on a
computer screen may be less confrontational for women as they can have an opportunity to show the clinician
where their pain is without removing their clothing. Also, women with vulvar pain may be less inclined to delay
their care due to embarrassment about scheduling a physical examination of the genitals. Investigators of two
previous studies [2,25] noted benefits and limitations of the general body outline for women to report the details
of their vulvar pain. Our study corrected these weaknesses with the addition of the genital specific outline and
our findings indicate that both general and genital specific outlines are needed to fully document pain experienced
by women with vulvodynia and allow them to feel comfortable addressing their symptoms. The significance of
better documentation of vulvodynia may signify improved patient–clinician communication that can help break
the taboo surrounding women’s reporting of gynecological problems.

We examined BSA as a measure of pain location. Future studies of vulvodynia should focus on relationships
between BSA and other pain parameters such as pain intensity, pain quality and pain pattern, as those measures
are included in the PAINReportIt software. In clinical practice, this method of data collection can allow women to
express aspects of their pain in the comfort of their homes or in the waiting room prior to seeing their clinician. This
approach allows the short time during an appointment with a clinician to be focused on interpreting and validating
the data with physical exam findings. The use of such software also allows for monitoring of pain to detect any
changes. Findings from a previous study indicated that some women were unfamiliar with the anatomical words
associated with the female genitalia and were unable to draw the external female genitalia [26]. However, we found
that women were able to locate their pain location when given both general body and genital specific outlines.
In a future analysis, we will compare physical exam findings and self-reported pain location to examine construct
validity of women’s report of vulvodynia.
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Some limitations in our study warrant consideration. The women in our sample were relatively young, pre-
dominately White, and 84% had college or graduate degrees. Additional research is needed to determine whether
our findings apply to Black women, older adult White women and women with less than college education. It
is unknown why three women did not complete the general body outline but did complete the genital specific
outline. Furthermore, our study focused on a pain condition experienced only by women. Additional research is
needed to address the validity and reliability of the BSA% as a measure of pain location for women and males with
pain conditions.

Conclusion
The study’s findings from women with vulvodynia support concurrent validity of the BSA% as a measure of pain
location using either outline. The general body outline alerts to the need for more specific genital information
and that pain also is present in other areas. The genital area outline provides more specific information about the
precise location of pain in the vulvar region, and implications for its use have potential to improve the detection
and monitoring of vulvodynia.

Future perspective
Future management of women with vulvodynia will be enhanced by their self-report of vulvodynia pain locations
drawn on a genital outline on a computerized tablet that will automatically calculate the BSA% of the painful areas.
Monitoring of BSA% will enable the clinician to evaluate the pain status of women with vulvodynia. This health
information will be automatically uploaded to the electronic health record for detection and monitoring of women
with vulvodynia.

Summary points

• Vulvodynia is difficult to diagnose, treat and monitor.
• Providing a tool to women with vulvodynia to report their pain location may lead to improved communication

about pain during healthcare visits and help overcome barriers to discussion of gynecological issues.
• A specific genitalia outline provides women with a digital picture of a vulva and thighs to draw where they feel

their vulvodynia.
• Implications for a digital genital outline have potential to improve the reporting, detection and monitoring of

vulvodynia.
• Findings support beginning validity of body surface area as a measure of pain location using either outline.
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