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Growing up with clitoromegaly: experiences of North American women with congenital 100 
adrenal hyperplasia 101 
 102 
Introduction:  To describe experiences of clitoromegaly in women with congenial adrenal hy-103 
perplasia (CAH).  104 
  105 
Methods: CAH females (46XX, >=16 years old) from the United States and Canada were eligi-106 
ble for a cross-sectional online survey (2019-2020) if reporting clitoromegaly (life-long: “grow-107 
ing up with a larger than average clitoris,” secondary: “clitoris grew over weeks or months”).  A 108 
multidisciplinary team and women with CAH drafted questions assessing net effects of clitor-109 
omegaly on 10 activities and 10 life domains.  Fisher’s exact test was used to compare net effect 110 
(positive-negative) vs. no effect (Bonferroni p=0.05/10=0.005). 111 
 112 
Results:  Of 97 women with CAH enrolled, 53 women (55%, median age: 36 years, advocacy 113 
group recruitment: 81%) reported recognizing clitoromegaly at median 11-13 years old, with 114 
21% identifying it in adulthood.  There was no difference in self-reported timing or clitoral shape 115 
between life-long or secondary clitoromegaly (p>=0.06).  There were no net positive effects of 116 
clitoromegaly.  Rather, clitoromegaly had net negative effects on 7/10 activities (p<=0.003) and 117 
no net effect (neutral) on 3 (Table).  Women were less likely to wear tight clothing, change 118 
clothes in public locker rooms and play group sports.  Women reported net negative effects for 119 
most romantic activities (dating, any sexual activity, pain-free sexual activity, having a partner 120 
see their genitalia, p=<0.003), but did not report a net effect on pleasurable sexual activity 121 
(p=0.12).   122 
 123 
Clitoromegaly had net negative effects in 9/10 life domains (p<0.001) and neutral on job self-124 
perception (p=0.25).  Few women reported any positive impact (2-6%).  However, 49-59% of 125 
women experienced poor self-esteem, anxiety, gender self-perception and body image, while 126 
36% felt “down or depressed.”  A 21-23% experienced negative self-perception as friends and 127 
parents, 42-47% reported negative effects on plans for romantic and sexual relationships.  Re-128 
sponses did not differ with advocacy group membership (p>=0.02). 129 
 130 
Discussion:  Our findings support qualitative and case series evidence that clitoromegaly has a 131 
negative psychological outcome on women with CAH.  Clitoromegaly may add to the burden of 132 
living with a chronic endocrine disease.  Women with positive and negative experiences had the 133 
same opportunity to participate.  Since we could not assess objective clitoral size, baseline virili-134 
zation and exact nature of any childhood clitoral procedures, these data cannot be used to esti-135 
mate the impact of specific clitoral size or effectiveness of early clitoral treatments. 136 
 137 
Conclusions:  Clitoromegaly appears to be common among women with CAH.  While 138 
experiences of clitoromegaly vary between women, the overall experience is negative in multiple 139 
social, romantic, and emotional activities and domains. 140 
 141 
 142 
 143 
 144 
 145 



Introduction 146 
 147 
Females (46XX) with congenital adrenal hyperplasia (CAH) represent half of newborns born 148 
with atypical genitalia[1, 2] and 9 out of 10 of these infants with a 46XX karyotype.[1]  Qualita-149 
tive studies indicate that negative, and even traumatic, experiences of stigma are common among 150 
women with CAH and relate to different aspects of CAH, but particularly to atypical genitalia, 151 
especially clitoromegaly.[3, 4]  While these in-depth studies enrolled women seeking counsel-152 
ling, women with CAH have not been surveyed about clitoromegaly.  The potential positive and 153 
negative effects of having atypical genitalia is particularly important in the CAH population.  154 
This is because compared to the general female population, women with CAH are already at a 155 
higher risk of sexual dysfunction,[5, 6] infertility, metabolic syndrome, osteoporosis,[7] depres-156 
sion and premature mortality.[8]  Therefore, clitoromegaly can be a potentially alleviating or ag-157 
gravating factor for women with CAH already living with a chronic endocrine disease. 158 
 159 
Legal moratoria on genital surgery in childhood disproportionately affect females with CAH, 160 
who are at a particular risk of clitoromegaly.  Proposed[9-13] and enacted[14, 15] legislative 161 
bans on genital surgery imply that growing up with atypical genitalia has insignificant negative 162 
impact on children.  To the best of our knowledge, no group of individuals born with atypical 163 
genitalia has been systematically surveyed about the impact that atypical genitalia, particularly 164 
clitoromegaly, have had on their lives. 165 
 166 
Limited scientific evidence exists in the field of CAH.  As a result, patients and parents often re-167 
lying on anecdotes and strongly held views of multiple stakeholders, including patients, families, 168 
healthcare professionals, advocates and politicians.  It is in this evidence-poor setting that legis-169 
lative moratoria have been proposed and enacted.  This underlines the absolute need to carefully 170 
examine the impact that clitoromegaly may have on health and well-being of women with CAH.  171 
We therefore took a patient-centered approach to engage the very people potentially most af-172 
fected by such measures in this research. 173 
 174 
The impact of clitoromegaly is challenging to assess given the low incidence of CAH and poten-175 
tial measurement biases.  For instance, a study of clitoromegaly may be self-fulfilling, as women 176 
who characterize their clitoris as large may be more likely to report negative effects.  At the same 177 
time, if the counterarguments are true, the impact of a larger clitoris may be positive, or neutral.  178 
Additionally, any study of patient-reported outcomes without access to medical records or objec-179 
tive direct genital examination has its own significant limitations and cannot be used to estimate 180 
effectiveness of early treatments on clitoral size. 181 
 182 
We aimed to conduct a cross-sectional self-reported survey of women with CAH to better char-183 
acterize the epidemiology and clinical manifestations of clitoromegaly, and the effects of clitor-184 
omegaly on women.  We hypothesized that few women with CAH would report clitoromegaly 185 
and, when present, its overall impact was neutral.   186 
 187 
 188 
 189 
 190 
 191 



Methods 192 
 193 
We conducted an IRB-approved anonymous, Qualtrics-based cross-sectional online survey of 194 
women with CAH (46XX, ≥16 years old) living in the United States and Canada (2019-195 
2020).[16, 17]  Given that research questions referred to experiencing clitoromegaly, no controls 196 
were enrolled, since they did not share this experience.  The study aim was one of several identi-197 
fied by focus groups of CAH females, and parents of CAH females, as an important research 198 
topic deserving further investigation (unpublished).  Study questions were generated and refor-199 
matted by a multidisciplinary international team of an ethicist, psychologist, sociologist, endocri-200 
nologists, urologists and nurses involved in CAH care (see Acknowledgements).  Face validity 201 
was supported by pretesting (3 women with CAH) and post-study participant feedback (data not 202 
shown).   203 
 204 
Questionnaire administration and security 205 
The study was advertised through email at four multidisciplinary CAH clinics (Canada, Midwest, 206 
East and West coasts of the United States) and the CARES Foundation, allowing participation 207 
regardless of advocacy group affiliation. CARES Foundation is the world’s largest patient and 208 
family advocacy group for people affected by CAH. Design, administration and analysis safe-209 
guards protected study integrity.[10]  Participants received no incentive payments, questions 210 
were used to detect automatic data entry and the questionnaire was lengthy (response rate: 211 
34.9%, completion rate: 79.3%, median completion: 24 minutes).  Each group was recruited 1-2 212 
months apart with unique secure links.  No repeating IP addresses/answers were detected.  We 213 
classified as classical CAH females diagnosed in the first 5 years of life by atypical genitalia or 214 
adrenal crisis, and those diagnosed later (or for different reasons) and taking salt or fludrocorti-215 
sone.  Discrepancies were resolved by consensus among endocrinologists (4 records reviewed, 2 216 
excluded due to inconsistent history/medications listed).   217 
 218 
Questionnaire content 219 
Clitoromegaly was elicited with two questions: “Did you grow up with a clitoris that was larger 220 
than average” (primary, life-long clitoromegaly) and “Did you ever notice your clitoris grew 221 
over a short period of time (weeks or months)?” (secondary clitoromegaly) (see Supplementary 222 
Data online for complete question list). 223 
 224 
Effects of clitoromegaly were assessed on ten activities:  four social, five romantic and one medi-225 
cal.  Participants were asked “After you noticed this difference (primary) / change (secondary) in 226 
your clitoris, how likely were you to do the following activities?” (stopped doing this, less, same, 227 
more, not sure/not applicable/prefer not to answer).  One activity was “being sexually active,” 228 
without specifying types of behavior or intercourse.  Effects were also assessed on ten life do-229 
mains:  five emotional, three social and two romantic.  Participants were asked “What impact did 230 
having a larger clitoris have on the following?” (negative, no impact, positive, not sure/not appli-231 
cable/prefer not to answer).  232 
 233 
Sensitivity analyses 234 
We performed one primary and three secondary (exploratory) sensitivity analyses to determine 235 
whether net effects varied between subgroups.  The primary sensitivity analysis compared those 236 
with and without advocacy group affiliation, since some,[18] but not all studies,[16, 17] suggest 237 



their responses may differ.  Secondary analyses included clitoromegaly type (primary vs. life-238 
long), age when clitoromegaly was noted (<=13 vs. >13 years old, based on median age) and ap-239 
pearance (protrusion vs. not).  Choosing an alternative age categorization of <11 vs. >=11 years 240 
old yielded similar results (data not shown).  A sensitivity analysis between CAH forms was not 241 
performed due to small numbers of patients in the non-classical group and potential misclassifi-242 
cation. 243 
 244 
Statistics 245 
Due to demographic similarities and that <10% of participants being recruited from Canada, the 246 
study sample was only compared to the United States female population based on 2018 census 247 
data.[19]  Fisher’s exact and Wilcoxon rank sum tests were used.  Since the study aim was to as-248 
sess overall net effect of clitoromegaly (positive, neutral or negative), we calculated the net ef-249 
fect for each activity and life domain.  The numerator was calculated by subtracting the number 250 
of participants reporting negative effects from those reporting positive effects.  The denominator 251 
included all 53 women reporting clitoromegaly.  For each question, Fisher’s exact test was con-252 
ducted between the net effect observed (x/53) and the null hypothesis of no net effect (0/53).  253 
Due to multiple statistical comparisons being performed, we used a Bonferroni-corrected critical 254 
p-value of p=0.005 (0.05/10) to minimize detecting spurious associations (Stata, StataCorp, Col-255 
lege Station, TX, USA).   256 
 257 
 258 
Results 259 
 260 
A total of 97 women with CAH participated at a median age 39 years old (86% white, 93% from 261 
United States, Table 1).  Those from the United States lived in 32 states (36% resided in Califor-262 
nia, Texas, Florida, New York, and Pennsylvania, mirroring national census data, p=0.83).  263 
Among females >=25 years old, 75.0% had a post-secondary degree (above national values, 264 
p<0.001).  Median annual household income approximated the national average ($60,000-265 
79,999, p=0.60).  Participants were recruited through the CARES Foundation (85%) and clinics 266 
(14.7%).  Sixty-three women (66.3%) were diagnosed with CAH in the first year of life and 80% 267 
provided diagnostic/medication history consistent with classical CAH.   268 
 269 
Women with clitoromegaly 270 
Fifty-three women (56%) reported experiencing clitoromegaly (median age: 36 years old).  271 
Thirty-five (66%) of them reported undergoing genital surgery in the first 4 years of life.  In the 272 
absence of surgical documentation, the exact nature of these early procedures, whether they in-273 
volved the labia, vagina and/or clitoris, could not be reliably determined based on patient reports 274 
alone.  Age, race, country/state of residence, income, education, advocacy group affiliation and 275 
timing of CAH diagnosis were similar between women with and without clitoromegaly 276 
(p>=0.07, Table 1).  While women with presumed classical CAH reported clitoromegaly more 277 
often, this did not meet statistical significance (89% vs. 69%, p=0.02). 278 
 279 
Timing of clitoromegaly 280 
Women recalled first noticing clitoromegaly at median age of 11-13 years, although ages ranged 281 
from <=6 years old to adulthood (Table 2).  Thirty-one women (59%) reported life-long clitor-282 
omegaly (no change noted) and 22 (42%) reported secondary clitoromegaly (growth over weeks-283 



months).  Women in the two groups had similar distributions of ages, residence, CAH forms, 284 
when they noted clitoromegaly and its appearance (p>=0.06).  Most commonly, the clitoris was 285 
described as longer and more protruding, with or without being wider/thicker at the tip (64%). 286 
 287 
When women with secondary clitoromegaly first noticed clitoral growth, 32% recalled taking 288 
less glucocorticoid steroids than usual (23% none, 9% less), 41% same, 5% more and 23% were 289 
not sure.  Unfortunately, this question asked about taking medications “when” clitoromegaly was 290 
noted, leaving it unclear how many women interpreted this to mean “before,” rather than “after, 291 
or as a result of” noting clitoromegaly. 292 
 293 
Effects of clitoromegaly on activities 294 
Clitoromegaly was not associated with increased net participation in any activities.  Instead, a 295 
statistically significant negative net effect was noted for 7 of 10 activities and a neutral effect on 296 
3 activities (Table 2).  After noting clitoromegaly, women were less likely to change in public 297 
locker rooms (26% less vs. 0% more), wear tight clothing or a swimsuit (25% vs. 4%) and exer-298 
cise in a group (17% vs. 2%, all p<=0.003), but not exercise alone (13% vs. 4%, p=0.03).   299 
 300 
Women reported net negative effects for 4 of 5 romantic activities (p=<0.003).  Almost half of 301 
the women (45%) allowed their sexual partner view their genitalia less frequently (17% stopped, 302 
8% did so more frequently).  A quarter of women went on fewer dates (23% less [2% stopped] 303 
vs. 4% more), engaged in less sexual activity (26% less [8% stopped] vs. 11% more) and had 304 
more painful sexual activity (23% more painful vs. 6% less painful).  Overall, increased romantic 305 
and sexual activity after noting clitoromegaly were modest (4-11%).  Similar proportions of 306 
women reported more and less pleasurable sex, with no net effect (p=0.12). 307 
 308 
While 21% of women accessed gynecological care less frequently (8% stopped), 9% did so more 309 
often, leading to a neutral net effect (p=0.013). 310 
 311 
Not all women reported positive or negative effects, but this varied by activity.  Half noted no 312 
change in social interactions, dating and getting regular gynecological exam.  Only a third noted 313 
no change in sexual activities. 314 
 315 
Effects of clitoromegaly on life domains 316 
Clitoromegaly had significant net negative effects in 9 of 10 life domains (p<0.001) and a neutral 317 
effect on how women viewed themselves in their job (p=0.25, the actual job was not ascertained) 318 
(Table 2).  Clitoromegaly had no net positive effects.  Few women (2-6%) reported any positive 319 
impact across life domains. 320 
 321 
After noticing clitoromegaly, half of women (49-58%) reported experiencing poor self-esteem, 322 
anxiety, gender self-perception (“How I viewed myself as a woman”) and body image (“How I 323 
viewed my body [self-image]”).  A third endorsed feeling “down or depressed.”  A quarter 324 
experienced negative effects when considering themselves as parents and being uncomfortable 325 
around friends.  Negative effects on their plans for romantic and sexual relationships were 326 
reported by 42-47%. 327 
 328 
Sensitivity analyses 329 



Regardless of advocacy group affiliation, women reported similar net effects on activities 330 
(p>=0.02) and life domains (p>=0.08) (eTable 1).  On secondary (exploratory) sensitivity anal-331 
yses, women tended to provide similar responses regardless of whether clitoromegaly was pri-332 
mary vs. life-long, age when it was first noted and clitoral shape (no statistically significant dif-333 
ferences for 57/60 comparisons, 95.0%). 334 
 335 
 336 
Discussion 337 
 338 
Clitoromegaly is common among women with CAH, occurring from childhood into adulthood.  339 
Such experiences were predominantly associated with net negative effects across multiple activi-340 
ties and life domains.  While clitoromegaly had a net neutral effect in a few areas, there were no 341 
net positive effects of clitoromegaly.  Effects of clitoromegaly vary between individuals.  For in-342 
stance, a significant number of women reported neither negative nor positive effects of clitor-343 
omegaly for several areas.  Not surprisingly, our findings also indicate that clitoromegaly has 344 
more profound negative effects on some areas of life, especially sexual and mental health.  The 345 
potential traumatic intensity of this effect is particularly clear when one notes that some women 346 
stopped certain activities altogether due to clitoromegaly.  Indeed, 8% of women stopped partici-347 
pating in group sports, sexual activity and getting regular Pap smears.  A quarter (23%) of 348 
women had more painful sexual activity and one in six women (17%) stopped allowing her sex-349 
ual partner view her genitalia. 350 
 351 
Our findings are consistent with qualitative and case series evidence indicating that clitoromeg-352 
aly is associated with negative psychological outcomes among women with CAH.  Work by 353 
Meyer-Bahlburg et al. indicates that women with CAH and clitoromegaly avoid peer activities, 354 
changing in front of others,[3] dating, sexual intimacy or having a partner look at her genitals.[4]  355 
Compared to women without CAH, women with CAH report higher levels of anxiety about ro-356 
mantic partnerships, sexual contacts, feeling less accepted, attractive, feminine, sensual, romantic 357 
and sexually active.[20] 358 
 359 
Considering the health of women with CAH, our findings suggest that, for some, clitoromegaly 360 
may add to the burden of living with a chronic endocrine disease.  Compared to the general pop-361 
ulation, women with CAH are at a higher risk of multiple health problems, including hypercho-362 
lesterolemia, insulin resistance, obesity, osteopenia, osteoporosis, infertility,[7] sexual dysfunc-363 
tion,[5, 6] depression and premature mortality.[8]  Clitoromegaly may further add to stigma, or 364 
“undesired differentness,” that 40-67% of women with CAH experience.[3, 4]  Combining social 365 
and romantic withdrawal due to clitoromegaly with multiple comorbid conditions and stigma can 366 
further aggravate the physical and mental health in an already vulnerable population of women 367 
with CAH.   368 
 369 
Clitoromegaly and its impact on female development, health and well-being is likely the most 370 
controversial and least studied aspects of CAH.  Acknowledging that the appearance of labia, 371 
introitus and vagina may be important to some women, it is the clitoris which may protrude and 372 
be visible, or palpable, for a woman with CAH.  Clearly, women’s body image and sense of 373 
femininity are impacted by multiple factors not captured in our study.  This is particularly 374 
pertinent to CAH females, who are at risk of menstrual irregularities, infertility, hirsutism and 375 



obesity.[3, 7]  Indeed, the fact that other factors, including medical hormonal control and levels 376 
of hyperandrogenism, play a significant part is underlined by a report that women with non-377 
classical CAH may be more likely to report poor sexual function, desire and performance than 378 
those with classical CAH.[5]  In such cases, delayed diagnosis and less severe salt-wasting may 379 
potentially contribute to less stringent cortisol control and higher levels of androgens. 380 
 381 
Although experiences of clitoromegaly may be different for women with CAH living in other 382 
parts of the world, our results are likely generalizable to the female CAH population in North 383 
America.  This is supported by multiple participant characteristics reflecting the general popula-384 
tion, recruitment involving different social clusters, women with positive and negative experi-385 
ences of clitoromegaly having the same opportunity to participate, responses not varying with 386 
advocacy group affiliation and participants reporting heterogenous outcomes.  Since 20% of cli-387 
toromegaly was noted in adulthood and participants’ ages varied, some younger women may 388 
have not yet recognized life-long clitoromegaly or experienced secondary growth.  Since the av-389 
erage participant was in her thirties, we suspect this number to be small.  390 
 391 
This anonymous cross-sectional study has several limitations.  Rather than assessing a 392 
comprehensive list of activities and domains, we focused on areas deemed relevant by women 393 
with CAH and healthcare professionals experienced in CAH care.  We did not assess potentially 394 
changing cultural attitudes about genital appearance, or capture whether and how clitoromegaly 395 
was subsequently treated.  The study focused on the previously unexplored experiences of 396 
clitoromegaly, rather than how clitoromegaly could be mitigated, including the effects of poor 397 
hormonal control and any surgical procedures. 398 
 399 
Since we did not assess objective measures of clitoral size, these data cannot be used to predict 400 
the impact of specific clitoral size.  Nonetheless, we consider the data very important, since the 401 
controversy and uncertainty surrounding the management of children born with atypical genitalia 402 
center around personal experiences.  Since no validated questionnaires specific about 403 
clitoromegaly exist, we acknowledge the possibility that some phrasing of the non-validated 404 
questionnaire may be prone to bias.  Importantly, we took care to establish face validity of the 405 
questions used (substantiating that the questions used indeed asked what we thought they asked) 406 
based on pilot and post-study feedback by women with CAH.  407 
 408 
Our goal was not to dwell on differences between women with primary and secondary clitor-409 
omegaly, since the distinction may be inaccurate when ascertained solely based on patient report-410 
ing.  Secondary clitoromegaly that was not noticed as it occurred, especially at a younger age, 411 
could be reported as primary clitoromegaly.  Conversely, primary clitoromegaly noticed with 412 
arousal during adolescence could be reported as secondary.  413 
 414 
The anonymous and self-reported nature of the study implied an inability to verify medical rec-415 
ords, baseline virilization levels and the exact nature of any childhood clitoral procedures.  More-416 
over, females born with more virilized genitalia due to more severe endocrine disease are more 417 
likely to undergo early genital surgery, may be at an increased risk of developing secondary cli-418 
toromegaly and, as a result, have different experiences related to clitoromegaly.  Missing accu-419 
rate data on baseline virilization and surgery, we could not define two groups clearly and relia-420 
bly: the women who did not undergo early clitoroplasty and the women with the same baseline 421 



level of virilization who did.  We were therefore unable to compare women who did and did not 422 
undergo clitoral surgery in childhood without risking a significantly biased (confounded) analy-423 
sis. For these reasons, these data cannot be used to extrapolate the effectiveness of early clitoral 424 
treatments. 425 
 426 
Conclusions 427 
 428 
Clitoromegaly appears to be common among women with CAH.  While experiences of 429 
clitoromegaly vary between women, the overall experience is negative in multiple social, 430 
romantic, and emotional activities and domains. 431 
 432 
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Table. Effect of clitoromegaly on different activities and life domains among 53 women with 564 
congenital adrenal hyperplasia. 565 
 566 

Activity Overall net ef-
fect 

Less fre-
quent 

(stopped 
doing this) 

More 
fre-

quent 
No 

change 

Not sure, 
not appli-

cable, 
prefer not 
to answer 

Social interactions      
Wear tight clothing or a swimsuit -21% (p<0.001*) 25% (2%) 4% 53% 19% 
Play ports, workout, jog or walk around by myself -9% (p=0.03) 13% (6%) 4% 66% 17% 
Play ports, workout, jog or walk around with others 
(like in gym class or on a sports team) -15% (p=0.003*) 17% (8%) 2% 64% 17% 

Change clothes in a public locker room -26% (p<0.001*) 26% (6%) 0% 51% 23% 
      
Romantic and sexual interactions      
Go on dates -19% (p=0.001*) 23% (2%) 4% 51% 23% 
Be sexually active -15% (p=0.003*) 26% (8%) 11% 38% 25% 
Have pleasure from sexual activity -6% (p=0.12) 28% (2%) 23% 34% 15% 
Be sexually active without pain -17% (p=0.001*) 23% (4%) 6% 38% 34% 
Have my sexual partner look at my genitalia -38% (p<0.001*) 45% (17%) 8% 28% 19% 
      
Medical interactions      
Get regular gynecological checkups (like Pap smears) -11% (p=0.013) 21% (8%) 9% 49% 21% 

Life domain Overall net im-
pact 

Negative 
impact 

Positive 
impact 

No im-
pact 

Not sure, 
not appli-

cable, 
prefer not 
to answer 

Emotional      
My self-esteem -53% (p<0.001*) 55% 2% 32% 11% 
Feeling down or depressed -36% (p<0.001*) 38% 2% 43% 17% 
Feeling anxious -43% (p<0.001*) 49% 6% 34% 11% 
How I viewed myself as a woman -51% (p<0.001*) 57% 6% 30% 8% 
How I viewed my body (self-image) -54% (p<0.001*) 58% 4% 30% 8% 
      
Social      
How I viewed myself in my job -4% (p=0.25) 8% 4% 70% 19% 
Being comfortable around my friends -21% (p<0.001*) 25% 4% 62% 9% 
How I viewed myself as a current (or future) parent -23% (p<0.001*) 26% 4% 51% 19% 
      
Romantic      
My plan or hopes to be in a romantic relationship -36% (p<0.001*) 42% 6% 38% 15% 
My plans or hopes to be sexually active -42% (p<0.001*) 47% 6% 34% 13% 

 567 
 568 
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Table 1. Participant characteristics. 570 
Variable Overall 

(n=95) 
No clitor-
omegaly 
(n=42) 

Clitoromeg-
aly (n=53) p-value 

Age (median, IQR, years) 39 (29-48) 41.5 (37-52) 36 (27-45) 0.07 
Race     
   White 82 (86%) 37 (88%) 45 (85%) 0.13 
   Black or African American 2 (2%) 0 (0%) 2 (4%)  
   Asian 1 (1%) 0 (0%) 1 (2%)  
   Native Hawaiian or Pacific Islander 2 (2%) 0 (0%) 2 (4%)  
   More than one race 4 (4%) 3 (7%) 1 (2%)  
   Other 2 (2%) 0 (0%) 2 (4%)  
   Prefer not to answer 2 (2%) 2 (5%) 0 (0%)  
Hispanic/Latino 9 (10%) 2 (5%) 7 (13%) 0.29 
Primary language at home other than English 3 (3%) 1 (3%) 2 (4%) 0.33 
Living in the United States 88 (93%) 38 (91%) 50 (94%) 0.70 
State of residence (n=88)     
   California 14 (16%) 5 (13%) 9 (18%) 0.17 
   Texas 4 (5%) 2 (5%) 2 (4%)  
   Florida 7 (8%) 0 (0%) 7 (14%)  
   Pennsylvania 5 (6%) 3 (8%) 2 (4%)  
   New York 4 (5%) 2 (5%) 2 (4%)  
   Alabama, Arizona, Colorado, Connecticut, 
Georgia, Illinois, Indiana, Iowa, Kansas, Ken-
tucky, Maryland, Massachusetts, Michigan, 
Minnesota, Missouri, Nebraska, New Jersey, 
North Carolina, Ohio, Oklahoma, Oregon, 
Tennessee, Utah, Vermont, Virginia, Wash-
ington, West Virginia 

54 (61%) 26 (68%) 28 (56%)  

Median annual household income 60,000-
79,000 

80,000-
99,000 

60,000-
79,000 0.28 

Educational level among those 25 years old 
or older (n=84)     

   High school or equivalent 2 (2%) 0 (0%) 2 (4%) 0.26 
   Some college 16 (19%) 8 (21%) 8 (17%)  
   Associate degree 13 (16%) 6 (16%) 7 (15%)  
   Bachelor degree 30 (36%) 10 (26% 20 (44%)  
   Graduate degree 22 (26%) 13 (34%) 9 (20%)  
   Currently studying 1 (1%) 1 (3%) 0 (0%)  
Recruited through advocacy group 81 (85%) 38 (91%) 43 (81%) 0.25 
Diagnosed with CAH in the first year of life 63 (66%) 26 (62%) 37 (70%) 0.51 
Classical CAH 76 (80%) 29 (69%) 47 (89%) 0.02 

Note: Percentages may not add to 100% due to rounding. 571 
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Table 2. Characteristics of 53 women with CAH reporting clitoromegaly. 573 
Variable 

Overall 
Primary  

(life-long)  
(n=31) 

Secondary 
(n=22) p-value 

Age (median, IQR) 36 (27-45) 34 (27-42) 42.5 (27-58) 0.13 
Living in the United States 50 (96%) 29 (94%) 21 (96%) 0.99 
Classic CAH 47 (89%) 28 (90%) 19 (86%) 0.68 
Age at onset or notice (years)     
   6 or younger (before elementary school) 7 (13%) 7 (23%) 0 (0%) 0.06 
   7-10 (elementary school) 7 (13%) 5 (16%) 2 (9%)  
   11-13 (middle school) 16 (30%) 8 (26%) 8 (36%)  
   14-17 (high school) 12 (23%) 5 (16%) 7 (32%)  
   18 or older 11 (22%) 6 (19%) 5 (23%)  
Clitoral shape     
   Longer, more protruding 17 (32%) 9 (29%) 8 (36%) 0.87 
   Wider, thicker at the tip 12 (23%) 8 (26%) 4 (18%)  
   Both 17 (32%) 10 (32%) 7 (32%)  
   Neither 1 (2%) 1 (3%) 0 (0%)  
   Not sure 6 (11%) 3 (10%) 3 (14%)  

Note: Percentages may not add to 100% due to rounding.  574 



eTable 1. Sensitivity analysis of responses by 53 women with CAH and clitoromegaly. 575 

 Primary Secondary (exploratory) 

Activity 
Advocacy 

group affilia-
tion 

(p-value) 

Primary vs. 
secondary cli-

toromegaly 
(p-value) 

Clitoromeg-
aly noted 

<=13 vs. >13 
years old 
(p-value) 

Protrusive 
shape of clito-

ris vs. not 
(p-value) 

Social interactions     

Wear tight clothing or a swimsuit 0.13 0.004 
(-6% vs. -41%) 0.31 0.29 

Play ports, workout, jog or walk around by myself 0.02 0.001  
(+3% vs. -27%) 0.64 0.64 

Play ports, workout, jog or walk around with others 
(like in gym class or on a sports team) 0.24 0.05 0.99 0.23 

Change clothes in a public locker room 0.26 0.21 0.23 0.06 
     
Romantic interactions     
Go on dates 0.99 0.99 0.99 0.30 
Be sexually active 0.16 0.44 0.07 0.70 
Have pleasure from sexual activity 0.08 0.07 0.99 0.55 
Be sexually active without pain 0.48 0.40 0.78 0.25 
Have my sexual partner look at my genitalia 0.99 0.27 0.72 0.13 
     
Medical interactions     
Get regular gynecological checkups (like Pap smears) 0.99 0.02 0.22 0.66 
     
Life domain     
Emotional     
My self-esteem 0.99 0.09 0.99 0.27 
Feeling down or depressed 0.08 0.57 0.57 0.14 
Feeling anxious 0.48 0.26 0.28 0.57 
How I viewed myself as a woman 0.99 0.41 0.99 0.40 
How I viewed my body (self-image) 0.99 0.57 0.99 0.57 
     
Social     
How I viewed myself in my job 0.99 0.99 0.50 0.04 

Being comfortable around my friends 0.99 0.99 0.02 0.001  
(+5% vs. -35%) 
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Online appendix 578 
 579 
Life with CAH Study 580 

Clitoromegaly questions 581 

 582 

Some women with CAH have told us that they noticed their clitoris became 583 
larger when they were older. Other women with CAH have mentioned they can al-584 
ways remember their clitoris being larger. We are trying to find out what im-585 
pact this has on women with CAH. Please choose the answer that best describes 586 
you. You may choose to skip any question that makes you feel uncomfortable by 587 
clicking on prefer not to answer. 588 

Did you ever notice your clitoris grew over a short period of time (weeks or 589 
months)?  590 
Yes / No / Not sure / Prefer not to answer 591 
 592 

If: No / Not sure / Prefer not to answer, then: 593 

Did you grow up with a clitoris that was larger than average?  594 
Yes / No / Not sure / Prefer not to answer 595 

 596 
How old were you when this happened? 597 
6 years old or younger (before elementary school) 598 
7-10 years old (elementary school) 599 
11-13 years old (middle school) 600 
14-17 years old (high school) 601 
18 years old or older 602 
Prefer not to answer 603 
 604 
When this happened, how did you take your steroid medications (glucocorti-605 
coids)? 606 
I did not take any 607 
I took less than usual 608 
I took same as usual 609 
I took more than usual 610 
Not sure 611 
Prefer not to answer 612 
 613 
How would you describe your clitoris at that time? 614 
Longer/more protuberant 615 
Wider/thicker at the tip of the clitoris 616 
Both 617 
Neither 618 
Not sure 619 
Prefer not to answer 620 

After you noticed this difference in your clitoris, how likely were you to do 621 
the following activities? 622 

OR 623 
After you noticed this change in your clitoris, how likely were you to do the 624 
following activities? 625 
Stopped doing this  / Less / Same / More / Not sure / Does not apply / Prefer 626 
not to answer 627 



 628 
Wear tight clothing or a swimsuit 629 
Play sports, workout, jog or walk around by myself 630 
Play sports, workout, jog or walk around with others (like in gym class or on 631 
a sports team) 632 
Change clothes in a public locker room 633 
Go on dates 634 
Be sexually active 635 
Have pleasure from sexual activity 636 
Be sexually active without pain 637 
Have your sexual  partner look at your genitalia 638 
Get regular gynecological checkups (like a Pap smear) 639 
 640 
What IMPACT did having a larger clitoris have on the following?  641 
Negative impact / No impact / Positive impact / Not sure / Does not apply / 642 
Prefer not to answer 643 
 644 
My self- esteem 645 
Feeling down or depressed 646 
Feeling anxious 647 
How I viewed myself as a woman 648 
How I viewed my body (self-image) 649 
How I viewed myself in my job 650 
Being comfortable around my friends 651 
How I viewed myself as a current (or future) parent 652 
My plans or hopes to be in a romantic relationship 653 
My plans or hopes to be sexually active 654 


