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ABSTRACT

The aim of this study was to evaluate the efficacy of a self-assessment questionnaire
for hirsutism using the latest cutoff values recommended by the Endocrine Society (ES) for Latin-
American women and by the European Society for Human Reproduction and Embryology (ESHRE).

Female premenopausal outpatients (n = 188) completed a self-assessment
questionnaire, scoring hair presence across the nine areas evaluated by the modified Ferriman-
Gallwey (mFG) scale. The results were compared with clinician-assessed scores rated independently
by two trained physicians. Scores in the Hirsuta questionnaire, derived from self-assessment of five
areas of the mFG scale, were also evaluated. The ethnic composition of the sample was as
follows: 23.1% white, 25.8% black, 48.9% mixed, and 2.1% other backgrounds (Indigenous, Asian).
The participants had age and BMI of (mean + standard deviation) 33.7 + 9.9 years and 29.8 + 7.21
kg/m?, respectively. The most common areas of excessive hair growth were the chin, upper and
lower abdomen, and thighs. Relative to clinician-assessed mFG scores, self-assessed mFG scores
had an accuracy of 80% using ES criteria for hirsutism diagnosis, with a sensitivity of 95.45%,
specificity of 56.25%, positive predictive value of 30.10%, and negative predictive value of 98.40%.
Self-assessed mFG had lower accuracy (71%) for diagnosing hirsutism when the ESHRE criteria were
applied. Self-assessed mFG had low specificity, limiting its application. The results
of this study do not support the use of the self-assessed mFG or Hirsuta scores for diagnosing
hirsutism in a clinical setting, although both scoring systems may be useful for screening hirsutism
in epidemiological studies.
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INTRODUCTION
Hirsutism is a common condition that affects
around 10%-15% of women and is characterized
by excessive growth of terminal hair distributed in
a pattern typically observed in men (1-3). Clinical
diagnosis of hirsutism is required for the identification
of key hyperandrogenic disorders such as polycystic
ovary syndrome and virilizing tumors (3,4). Even when
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not associated with other comorbidities, hirsutism has a
negative impact on women’s quality of life (5).
Currently, the gold-standard method for diagnosing
hirsutism is the modified Ferriman-Gallwey scale
(mFG). This system evaluates hair growth across nine
body areas (upper lip, chin, arms, upper and lower
abdomen, chest, legs, and upper and lower back) (1,6).
The cutoft values for hirsutism based on the mFG score
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vary by ethnicity. Thus, scores > 8 identity hirsutism in
Caucasian women while scores > 6 identify hirsutism in
Latin-American women (3,6). Notably, the evaluation
of the mFG score requires time, good illumination, and
a trained investigator (7-9).

Because of intrinsic difficulties in determining the
presence of hirsutism, other approaches to establish the
diagnosis of excessive hair growth have been proposed,
in particular, the self-assessed mFG scores (2,7,10-13).
Results from these studies in difterent populations have
shown variable correlations between self-assessed and
clinician-assessed mFG (7).

Opinions regarding self-assessment of hirsutism
vary among authors. While some caution against self-
assessment due to the potential for misclassification
or overestimation of hirsutism’s severity (2,7), others
acknowledge the usefulness of self-assessment to
a limited or moderate degree (10-12). One study
demonstrated 89% accuracy and internal consistency
with a self-assessment questionnaire for identifying
hirsutism among 90 women in Brazil (the Hirsuta
score) (11). The participants used a self-administered
instrument to evaluate hair distribution across five
body areas, and their responses were verified against
the mFG (11).

In light of these observations, our study evaluated
the accuracy of the self-assessed mFG using a structured
questionnaire and the Hirsuta score against mFG
scores independently rated by two blinded trained
observers (clinician-assessed mFG). The results were
analyzed considering cutoff values recommended by
the Endocrine Society (ES) for Latin-American women
and by the European Society for Human Reproduction
and Embryology (ESHRE).

SUBJECTS AND METHODS

This cross-sectional study was approved by the ethics
committee of Federal University of Minas Gerais
(UEMG), Brazil (CAAE 30675320.4.0000.5149). All
participants signed an informed consent form.

Patients

Women aged 18-50 years were recruited from endocrine
and gynecologic outpatient clinics at Hospital das
Clinicas at UFMG from July 2021 to December 2022.
All women with this condition were included, even
those using medications or being treated for chronic
disorders. The exclusion criteria were the presence of
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any of the following conditions: (A) generalized skin
disease (eg., pemphigus, cellulitis, erythroderma),
cosmetic treatment (eg., tattoos), or any other
situation (eg., use of bandage) that could impair the
correct visualization of more than one area assessed in
the mFG score; (B) androgen treatment (e4., female-
to-male transgender people or other similar situations);
(C) use of medications that accelerate hair growth (¢.,
phenytoin, acetazolamide, cyclosporine, minoxidil,
streptomycin, psoralen); and (D) any psychiatric
conditions that may affect mFG scoring.

The participants underwent clinical evaluation that
included data collection about history of alopecia,
hirsutism, menstrual cycles, use of medications, family
history of hirsutism, and complaints about excessive hair
growth. Anthropometric measurements were obtained,
including body mass index (BMI) and abdominal
circumference. Two blinded independent clinicians
assessed the participants’ mFG scores under optimal
conditions. The clinicians were previously trained and
demonstrated a high level of inter-rater reliability with a
kappa coefficient above 0.9. Information about recent
history of hair removal or discoloration was obtained
for each area assessed in the mFG score.

To establish the diagnosis of hirsutism, we adopted
the latest criteria recommended by the Endocrine
Society (ES) and the European Society for Human
Reproduction and Embryology (ESHRE). These
criteria consider the diagnosis of hirsutism at cutoff
values > 6 in Latin-American women and > 4,
respectively.

The participants were asked to complete a
questionnaire with detailed illustrations of increasing
hair growth degrees in the nine body areas assessed
by the mFG score, rating their scores for each area
(Supplementary Figure 1). To prevent misclassification
of hirsutism, we excluded from the analysis women
who had one or more areas of hair removed (41 and 44
women in the ES and ESHRE analysis, respectively).

Statistical analysis

The software Jamovi, Version 2.2 (http://www.jamovi.
org) was utilized for statistical analysis, with all data
being anonymized before input. The normality of the
variables’ distributions was verified using the Shapiro-
Wilk test. Student’s # test was applied for data with
normal distribution, and the Mann-Whitney U test was
utilized for data with non-normal distribution. Fisher’s
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exact test was employed to compare categorical data.
P values < 0.05 were considered statistically significant.
The Bland-Altman analysis was performed to compare
the two approaches for hirsutism diagnosis (z.e., self-
assessed versus clinician-assessed mFG and Hirsuta
score versus clinician-assessed mFG). The diagnosis of
hirsutism was determined according to cutoff values
recommended by the ES and ESHRE. Clinician-
assessed mFG scores were considered the gold standard.

RESULTS

Table 1 shows the characteristics of the participants.
The participants had (mean =+ standard deviation)
age of 33.7 £ 9.9 years, BMI of 29.8 + 7.21 kg/m?,
and abdominal circumference of 92.4 + 15.9 cm. The
ethnic composition of the sample was as follows: 21.4%
White, 28.7% Black, 47.8% Mixed, and 2.1% of other
backgrounds (Indigenous, Asian). The most common
comorbidity observed was polycystic ovary syndrome
(present in 22.5% of the participants), followed by
(13.9%),
anxiety (11.9%), congenital adrenal hyperplasia (4.2%),

hypertension (14.9%), diabetes mellitus

and Cushing’s syndrome (1%).

The between
and clinician-assessed mFG scores was 0.478 (95%
confidence interval [CI] 0.354-0.588), indicating a
moderate level of agreement. The Bland-Altmann
analysis identified a bias of -4.67 (95% CI -5.37 to
-3.96). The lower limit of agreement was -13.84 (95%
CI -15.05 to -12.64) and the upper limit was 4.50
(95% CI 3.30-5.71; p < 0.001), indicating a lack of
concordance between the assessments.

correlation  value self-assessed

Overall, self-assessed mFG scores were greater than
clinician-assessed mFG scores. As shown in Figure 1,
self-assessed mFG scores were significantly higher than
clinician-assessed scores both in women with and
without hirsutism, as determined by ESHRE and ES
cutoffs. This trend of overestimation is concerning, as it
shows that women categorized as not hirsute by clinician
assessment reported self-assessed mFG scores on par
with those women who were considered hirsute by
clinicians according to the ESHRE criteria (Figure 1A).
Importantly, among women who were determined not
to have hirsutism based on clinician-assessed scores,
the mean self-assessed score fell within the hirsutism
cutoff values established by the American Society
for Reproductive Medicine (ASRM) and ESHRE.
This discrepancy could lead to the misclassification of
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Table 1. Characteristics of the participants (n = 188) categorized
according to the Endocrine Society definition of hirsutism for Latin-
American women (mFG > 6)

Characteristics Values
Age (years) — mean + SD 33.7+99
BMI (kg/m?) — mean + SD 298+7.21
Abdominal circumference (cm) — mean + SD 92.4+159
Ethnic group — %
White 231
Black 258
Mixed 48.97
Other 2.1
Menarche (age) — mean + SD 126+2.14
mFGs — median (min-max) 8.25 (6-16)
Bothered by hirsutism (yes) — % 50
Alopecia (yes) — % 39.1
Oligo/amenorrhea (yes) — % 50.5
Diagnosis — %
PCOS 23.80
CAH 4.08
Cushing’s syndrome 2.04
Hypertension 12.24
Diabetes mellitus 10.88
Anxiety/depression 15.64
Other 36.73

Abbreviations: BMI, body mass index; CAH, congenital adrenal hyperplasia; mFG, modified
Ferriman-Gallwey scoring system; min-max, minimum and maximum values; PCOS, polycystic
ovary syndrome.

these women as having hirsutism (Figure 1A and 1B).
An analysis by individual areas of body hair revealed
significant differences between self-assessed and clinician-
assessed scores in the chest, upper arm, upper abdomen,
and upper back (according to ESHRE criteria) (Figure
2A) and upper arm and upper abdomen (using ES
criteria) (Figure 2C) among women determined to have
hirsutism based on clinician-assessed scores (p < 0.05
for all these areas). However, for women classified as
not having hirsutism by clinician assessment — regardless
of whether ESHRE or ES criteria were applied — the
self-assessed scores in all nine areas evaluated were
significantly higher than the corresponding clinician-
assessed scores (Figures 2B and 2D).

Figure 3 shows receiver operating characteristic
(ROC) curves of the accuracy (area under curve
[AUC]), sensitivity, specificity, positive predictive
value (PPV), and negative predictive value (NPV) of
self-assessed mFG scores. The best accuracy of the
self-assessed mFG score was with the ES criteria for
diagnosing hirsutism; in this context, the AUC was
0.80, sensitivity 95.45%, specificity 56.25%, PPV
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30.10%, and NPV 98.40% (Figure 3A). However, these
metrics declined when the ESHRE criteria was applied
for diagnosing hirsutism: AUC of 0.71, sensitivity of
94.87%, specificity 37.36%, PPV 39.36%, and NPV

Self-assessed vs clinician-assessed mFG

94.44% (Figure 3B). The Hirsuta score had lower
performance compared with the self-assessed mFG
score, with AUCs of 0.73 (ES criteria) (Figure 3C) and
0.69 (ESHRE criteria) (Figure 3D).

A ESHRE B ES
16— 16 1
1] ANOVA p<0.0001 o ANOVA p<0g201 Clinician-assessed

mFG Score

Self-
assessed

Clinician-
assessed

Figure 1. Mean clinician-assessed and self-assessed modified Ferriman-Gallwey (mFG) scores considering the criteria proposed by the (A) European

Clinician-
assessed

Il Hirsutism
No hirsutism

Self-assessed
Hirsutism

3 No hirsutism

=== Cutoff value for diagnosing
hirsutism according to
ESHRE (A) and ES (B) criteria

Self-
assessed

Society for Human Reproduction and Embryology (ESHRE) and (B) Endocrine Society. Abbreviation: ANOVA, analysis of variance.
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Figure 2. Radar charts comparing self-assessed (orange lines) and clinician-assessed (blue lines) mean scores in each of the nine areas evaluated by
the modified Ferriman-Gallwey (mFG) system. The charts are categorized according to the presence or absence of hirsutism (as determined by clinician
assessment) and utilizing cutoff values proposed by the (A and B) European Society for Human Reproduction and Embryology (ESHRE) and (C and D) =

Endocrine Society (ES). The numbers (green) correspond to score values. Abbreviation: mFG, modified Ferriman-Gallwey scoring system. *P < 0.01.
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for Human Reproduction and Embryology (ESHRE). Abbreviations: AUC, area under the curve; mFG, modified Ferriman-Gallwey; NPV, negative predictive

value; PPV, positive predictive value.

DISCUSSION
The mFG score is the mainstay for the diagnosis of
hirsutism (3,4). Because the mFG assessment requires
specific conditions and examiner training, other
alternatives to identify hirsutism based on nonstructured
or structured questionnaires have been explored. The
present study evaluated the accuracy of a structured
questionnaire  (self-assessed mFG) in diagnosing
hirsutism in a mixed population considering the cutoft
values for hirsutism of > 6 as recommended by the ES
for Latin-American women and > 4 as recommended
by the ESHRE.

The results showed that self-assessed mFG was
only moderately accurate in identifying the presence of
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excessive hair growth and had a critically limiting low
specificity. In agreement with the literature, the self-
assessed mFG exhibited a high NPV (98.4%), which
may make this tool useful for screening the presence
of hirsutism in large epidemiological surveys (2,7).
Notably, studies have shown that around 39%-69%
of women bothered by excess hair identified by self-
reported questionnaires do not meet mFG criteria
for hirsutism (2,7). The results of the present study
identified almost 50% of women with self-assessed
mFG scores compatible with hirsutism who were not
considered hirsute when evaluated by trained examiners.

Ethnicity affects the cutoft values of mFG scores. In
a Brazilian study published a few years ago, a simplified
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self-assessment questionnaire named Hirsuta, which
was based on self-reported mFG scores in five areas
(upper lip, chin, chest, lower abdomen, and thighs),
reported a diagnostic accuracy for hirsutism of 88.9%,
with sensitivity of 85% and specificity of 90%, using a
mFG score cutoff value of > 8 (11). The population
of that study, aged 35-72 years, was composed mainly
of Black women (78.7%), while non-Black participants
comprised 21.3% of the sample (11). This sample
composition contrasts with that of our sample, which
had 28.7% of Black and 71.3% of non-Black participants,
all of whom younger than 51 years. Contrary to what
we had expected, the Hirsuta score had a lower accuracy
(73% and 69%, respectively, according to the latest ES
and ESHRE criteria) than the self-assessed mFG score.

Our study has some strengths. First, the clinician-
assessed mFG scores were independently rated by two
blinded and trained examiners. Second, the sample
included a reasonable number of participants with
variable degrees of hirsutism. Limitations of the study
include the use of a convenience sample of participants
identified from an outpatient clinic, many of whom had
comorbidities and used medications. By using this type
of approach to select the participants, we were unable
to analyze the prevalence of hirsutism; therefore, the
results observed are based on a potentially higher
prevalence rate, which typically reduces the NPV and
increases the PPV. Despite of that, the usefulness of
a high NPV remains unchanged: in a simulation, the
NPV reaches 99.58% when the prevalence of hirsutism
is assumed to be 5% and decreases slightly to 98.59%
when the prevalence is assumed to be 15%.

In conclusion, this study found limitations in the
clinical use of a self-assessed structured questionnaire
to establish the diagnosis of hirsutism. However, this
type of questionnaire may be useful for screening in
epidemiological studies where the exclusion of women
with excessive hair growth is intended. Future research
using image-based artificial intelligence could enhance
the quantification of excessive hair, promoting more
reproducible and accurate evaluations.

Acknowledgments: we would like to thank Professor Melissa
Premaor, from Federal University of Minas Gerais, for counseling
us on the study’s statistical analysis.

Arch Endocrinol Metab, 2024, v.68, 1-10, €230271.

Self-assessed vs clinician-assessed mFG

Funding: this study was supported by Fundac¢io de Amparo a
Pesquisa de Minas Gerais (Fapemig), grant number APQ-01955-22.
FVC was sponsored by a scholarship (Bolsa PQ-2) from the National
Council for Scientific and Technological Development (CNPq) of
the Brazilian Ministry of Science and Technology (MCT).

Disclosure: no potential conflict of interest relevant to this article
was reported.

REFERENCES

1. Franks S. The investigation and management of hirsutism. J
Fam Plann Reprod Health Care. 2012;38(3):182-6. doi: 10.1136/
jfprhc-2011-100175.

2. Chin HB, Marsh EE, Hall JE, Baird DD. Prevalence of Hirsutism
Among Reproductive-Aged African American Women. J Womens
Health (Larchmt). 2021;30(11):1580-7. doi: 10.1089/jwh.2021.0125.

3. Martin KA, Anderson RR, Chang RJ, Ehrmann DA, Lobo RA, Murad
MH, et al. Evaluation and Treatment of Hirsutism in Premenopausal
Women: An Endocrine Society Clinical Practice Guideline. J Clin
Endocrinol Metab. 2018;103(4):1233-57. doi: 10.1210/jc.2018-00241.

4. Yildiz BO, Bolour S, Woods K, Moore A, Azziz R. Visually scoring
hirsutism. Hum Reprod Update. 2010;16(1):51-64. doi: 10.1093/
humupd/dmp024.

5. Ekback MP, Lindberg M, Benzein E, Arestedt K. Health-related quality
of life, depression and anxiety correlate with the degree of hirsutism.
Dermatology. 2013;227(3):278-84. doi: 10.1159/000355356.

6. Teede HJ, Misso ML, Costello MF, Dokras A, Laven J, Moran L, et al.
Recommendations from the international evidence-based guideline
for the assessment and management of polycystic ovary syndrome.
Hum Reprod. 2018;33(9):1602-18. doi: 10.1093/humrep/dey256.

7. Pasch L, He SY, Huddleston H, Cedars MI, Beshay A, Zane LT, et al.
Clinician vs Self-ratings of Hirsutism in Patients With Polycystic Ovarian
Syndrome: Associations With Quality of Life and Depression. JAMA
Dermatol. 2016;152(7):783-8. doi: 10.1001/jamadermatol.2016.0358.

8. Azziz R, Woods KS, Reyna R, Key TJ, Knochenhauer ES, Yildiz BO.
The prevalence and features of the polycystic ovary syndrome in an
unselected population. J Clin Endocrinol Metab. 2004;89(6):2745-9.
doi: 10.1210/jc.2003-032046.

9. Escobar-Morreale HF, Carmina E, Dewailly D, Gambineri A,
Kelestimur F, Moghetti P, et al. Epidemiology, diagnosis and
management of hirsutism: a consensus statement by the Androgen
Excess and Polycystic Ovary Syndrome Society. Hum Reprod
Update. 2012;18(2):146-70. doi: 10.1093/humupd/dmr042.

10. Bedrick BS, Eskew AM, Chavarro JE, Jungheim ES. Self-Administered
Questionnaire to Screen for Polycystic Ovarian Syndrome. Womens
Health Rep (New Rochelle). 2020;1(1):566-73. doi: 10.1089/
whr.2020.0073.

11. Gabrielli L, Aquino EM. A simplified questionnaire for self-assessment
of hirsutism in population-based studies. Eur J Endocrinol.
2015;172(4):451-9. doi: 10.1530/EJE-14-0591.

12. Kazemi H, Ramezani Tehrani F, Minooee S, Khalili D, Azizi F.
Women self-perception of excess hair growth, as a predictor of
clinical hirsutism: a population-based study. J Endocrinol Invest.
2015;38(8):923-8. doi: 10.1007/s40618-015-0264-0.

13. Willis SK, Mathew HM, Wise LA, Hatch EE, Wesselink AK, Rothman
KJ, et al. Menstrual patterns and self-reported hirsutism as assessed
via the modified Ferriman-Gallwey scale: A cross-sectional study.
Eur J Obstet Gynecol Reprod Biol. 2020;248:137-43. doi: 10.1016/j.
ejogrb.2020.03.012.

his resel

ght® AE&M all rig

Copyrig



