
SUPPLEMENTAL MATERIALS 

Supplemental Table 1: International Classification of Diseases Ninth edition (ICD-9) codes consistent with DSD 
ICD 9 Code Description 
255.2   Adrenogenital disorders 
257.2   Other testicular hypofunction* 
257.8   Other testicular dysfunction* 
257.9   Unspecified testicular dysfunction* 
259.50   Androgen insensitivity syndrome, unspecified 
259.51  Androgen insensitivity syndrome 
259.52  Partial androgen insensitivity 
624.2   Hypertrophy of clitoris 
752.0   Anomalies of ovaries* 
752.1   Congenital anomalies of fallopian tubes and broad ligaments* 
752.11  Embryonic cyst of fallopian tubes and broad ligaments* 
752.2   Doubling of uterus* 
752.3   Other anomalies of uterus* 
752.31  Agenesis of uterus 
752.32  Hypoplasia of uterus 
752.39  Other anomalies of uterus* 
752.4   Anomalies of cervix, vagina, and external female genitalia* 
752.41  Embryonic cyst of cervix, vagina, and external female genitalia* 
752.42  Imperforate hymen* 
752.43  Cervical agenesis 
752.45  Vaginal agenesis 
752.46  Transverse vaginal septum* 
752.47  Longitudinal vaginal septum* 
752.49  Other anomalies of cervix, vagina, and external female genitalia* 
752.5   Undescended and retractile testicle* 
752.6   Hypospadias and epispadias and other penile anomalies* 
752.61  Hypospadias 
752.63  Congenital chordee 
752.64  Micropenis 
752.65  Hidden penis 
752.69  Other penile anomalies 
752.7   Indeterminate sex and pseudohermaphroditism 
752.8   Other specified anomalies of genital organs* 
752.81  Scrotal transposition 
752.89  Other unspecified anomalies of genital organs 
752.9   Unspecified anomaly of genital organs 
753.5   Exstrophy of urinary bladder* 
758.6   Gonadal dysgenesis 
758.7   Klinefelter's syndrome 
758.81  Other conditions due to sex chromosome anomalies 
V13.61  Personal history of (corrected) hypospadias 

* low specificity search terms 
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Supplemental Table 2: International Classification of Diseases Tenth edition (ICD-10) codes consistent with DSD 
ICD 10 Code Description 
E25.0   Congenital adrenogenital disorders associated with enzyme deficiency 
E25.8   Other adrenogenital disorders 
E25.9   Adrenogenital disorder, unspecified 
E29.1   Testicular hypofunction* 
E29.8   Other testicular dysfunction* 
E29.9   Testicular dysfunction, unspecified* 
E34.50  Androgen insensitivity syndrome, unspecified 
E34.51  Complete androgen insensitivity syndrome 
E34.52  Partial androgen insensitivity syndrome 
Q50.01  Congenital absence of ovary, unilateral* 
Q50.02  Congenital absence of ovary, bilateral* 
Q50.31  Accessory ovary 
Q50.32  Ovarian streak 
Q50.39  Other congenital malformation of ovary* 
Q50.6   Other congenital malformations of fallopian tube and broad ligament* 
Q51.0   Agenesis and aplasia of uterus 
Q51.10  Doubling of uterus with doubling of cervix and vagina without obstruction* 
Q51.28   Other and unspecified doubling of uterus* 
Q51.5   Agenesis and aplasia of cervix 
Q51.811 Hypoplasia of uterus* 
Q51.818 Other congenital malformations of uterus* 
Q51.821 Hypoplasia of cervix* 
Q51.828 Other congenital malformations of cervix 
Q52.0   Congenital absence of vagina 
Q52.10  Doubling of vagina, unspecified* 
Q52.11  Transverse vaginal septum* 
Q52.12  Longitudinal vaginal septum* 
Q52.2   Congenital rectovaginal fistula* 
Q52.4   Other congenital malformations of vagina* 
Q52.5   Fusion of labia 
Q52.6   Congenital malformation of clitoris 
Q52.70  Unspecified congenital malformations of vulva 
Q52.71  Congenital absence of vulva 
Q52.79  Other congenital malformations of vulva* 
Q52.8   Other specified congenital malformations of female genitalia* 
Q52.9   Congenital malformation of female genitalia, unspecified 
Q53.10  Unspecified undescended testicle, unilateral 
Q53.22  Ectopic perineal testis, bilateral 
Q53.211 Bilateral intraabdominal testes 
Q53.20  Undescended testicle, unspecified, bilateral 
Q53.9   Undescended testicle, unspecified 
Q54.0   Hypospadias, balanic 
Q54.1   Hypospadias, penile 
Q54.2   Hypospadias, penoscrotal 
Q54.3   Hypospadias, perineal 
Q54.8   Other hypospadias 
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Q54.9   Hypospadias, unspecified* 
Q55.0   Absence and aplasia of testis 
Q55.23  Scrotal transposition 
Q55.29  Other congenital malformations of testis and scrotum 
Q55.62  Hypoplasia of penis 
Q55.63  Congenital torsion of penis* 
Q55.64  Hidden penis 
Q55.69  Other congenital malformation of penis* 
Q55.8   Other specified congenital malformation of male genital organs 
Q55.9   Congenital malformation of male genital organ, unspecified 
Q56.0   Hermaphroditism, NEC 
Q56.1   Male pseudohermaphroditism, NEC 
Q56.2   Female pseudohermaphroditism, NEC 
Q56.3   Pseudohermaphroditism, unspecified 
Q56.4   Indeterminate sex, unspecified 
Q64.0   Epispadias* 
Q64.10  Exstrophy of urinary bladder, unspecified 
Q64.19  Other exstrophy of urinary bladder* 
Q96.0   Karyotype 45, X 
Q96.1   Karyotype 46, X iso (Xq) 
Q96.2   Karyotype 46, X with abnormal sex chromosome, except iso (Xq) 
Q96.3   Mosaicism, 45, X/46, XX or XY 
Q96.4   Mosaicism, 45, X/other cell line(s) with abnormal sex chromosome 
Q96.8   Other variants of Turner's syndrome 
Q96.9   Turner's syndrome, unspecified 
Q97.0   Karyotype 47, XXX 
Q97.1   Female with more than three X chromosomes 
Q97.2   Mosaicism, lines with various numbers of X chromosomes 
Q97.8   Other specified sex chromosome abnormalities, female phenotype 
Q98.4   Klinefelter syndrome, unspecified 
Q98.5   Karyotype 47, XYY 
Q98.7   Male with sex chromosome mosaicism 
Q98.8   Other specified sex chromosome abnormalities, male phenotype 
Q99.0   Chimera 46, XX/46, XY 
Q99.1   46, XX true hermaphrodite 
Z87.710 Personal history of (corrected) hypospadias 
Z87.890 Personal history of sex reassignment 

* low specificity search terms 
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Supplemental Table 3: Free text keywords consistent with DSD 
Keywords 
10q25 qter 
10q25qter 
10q25-qter 
9p24 pter 
9p24pter 
9p24-pter 
Accessory ovary 
Adrenogenital 
Agenesis of uterus 
AIS 
Ambiguous genitalia 
Anaspadias 
Androgen insensitivity 
Anorch* 
Aplasia of uterus 
Aristaless 
Aromatase Deficiency 
ARX 
Bicornate uterus 
Bicornuate uterus 
CAH 
CBX2 
Chordee 
Chromobox Homolog 2 
Clitoromegaly 
Clitorophal* 
Clitoroplasty 
Cloacal exstrophy 
Cloacal extrophy 
Congenital adrenal hyperplasia 
Cryptorch 
Cytochrome b5 
DAX-1/NROB1 
Desert Hedgehog 
DHH 
Discordant genitalia 
Disorder of Sex Development 
Disorder of Sexual Development 
Disorders of Sex Development 
Disorders of Sexual Development 
DSD 
Ectopia vesicae 
ectopic bladder 
Ectopic ovary 
Ectopic testis 
Eunuchoidism 
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Familial Glucocorticoid Resistance 
Fryns syndrome 
Gender ambiguity 
Gender assignment 
Genital ambiguity 
Goldberg-Maxwell 
Gonad* 
Gonadal dysgenesis 
Gonadal Streak 
Gonadotropin 
Gynandrism 
Hermaphrod* 
Hydroxylase deficiency 
Hydroxysteroid Dehydrogenase 
Hypogonad* 
Hypospad* 
Indeterminate gender 
Indeterminate sex 
Intersex 
Kleinfelter 
Klienfelter 
Klinefelter 
Leydig cell 
Lyase Deficiency 
Macrogenitosomia praecox 
MAMLD1 
Mastermind Like Domain 
MastermindLike Domain 
Mastermind-Like Domain 
Maternal Androgen Excess 
Micropenis 
Microphallus 
MRKH 
Mullerian 
MURCS 
NR5A1 
Ovarian dysgenesis 
Ovarian Streak 
Overvirilized 
Ovotest* 
P450 Oxidoreductase 
P450 Side Chain Cleavage 
P450 SideChain Cleavage 
P450 Side-Chain Cleavage 
P450C17 
P450SCC 
PAIS 
Penile agenesis 
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Penoscrotal 
Phalloplasty 
POR Deficiency 
Prader sc* 
Prader st* 
Primary amenorrhea 
Quervain 
Reifenstein 
Rokitansky 
Sex assignment 
Sex chromosome 
Sex reassignment 
Sex-Determining Region 
Smith Lemli Opitz 
Smith-Lemli-Opitz 
SOX9 
SRY 
Steak ovary 
Steroidogenic Acute Regulatory 
Streak gonad 
Streak of ovary 
Swyer 
Testicular feminization 
Testicular Streak 
Testis Specific Protein 
Testis-Specific Protein 
TSPYL1 
Turner Syndrome 
Turners Syndrome 
Turner's Syndrome 
Undervirilized 
Urogenital Sinus 
Uterine agenesis 
Uterine hemiagenesis 
Uterine hypoplasia 
Vaginal agenesis 
Vaginoplasty 
Vulvaplasty 
Vulvoplasty 
Wilm’s Tumor 1 
Wilms Tumor 1 
Wilms’ Tumor 1 
WNT 4 
WNT 7A 
WNT4 
WNT-4 
WNT7A 
WNT-7A 
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WT 1 
WT1 
WT-1 
XP21 
XQ13 

* “Wild card” search terms 
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Supplemental Table 4:  Criteria for text string review to identify AIS cases 
 

Eligible if: 
1. The AIS-specific keyword applies directly to the patient in question 

AND 
2. The text string describes an androgen insensitivity syndrome 

Unclear eligibility if: 
1. The keyword applies directly to the patient in question 

AND 
2. The text string is conceivably related to a AIS 

Ineligible if: 
1. The keyword applies to someone other than the patient in question (e.g., a relative of the patient) or is “canned text” that 

has not been directly associated with the patient (e.g., lists of disorders or adverse effects) 
OR 

2. AIS mentioned (e.g. among other possible conditions) but never confirmed. 
3. The text string applies to the patient but is not related to AIS (e.g., patient has a DSD, but not AIS)  
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Supplemental Table 5:  Criteria for text string review to identify CAH cases 
 

Eligible if: 
1. The CAH-specific keyword applies directly to the patient in question 

AND 
2. The text string describes a congenital adrenal hyperplasia 

Unclear eligibility if: 
1. The keyword applies directly to the patient in question 

AND 
2. The text string is conceivably related to a CAH 

Special case of unclear eligibility: 
Newborn screen for CAH is abnormal but no evidence of confirmation  

Ineligible if: 
1. The keyword applies to someone other than the patient in question (e.g., a relative of the patient) or is “canned text” that 

has not been directly associated with the patient (e.g., lists of disorders or adverse effects) 
OR 

2. CAH mentioned [e.g. among other possible conditions) but never confirmed. 
3. The text string applies to the patient but is not related to CAH (e.g., patient has a DSD, but not a CAH)  
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Supplemental Table 6:  Criteria for text string review to identify genital atypia among CAH cases 
 

Normal Male genitalia: 
Specific evidence of normal male genitalia in the patient in question.  For example, based on:  

1. Bilateral testicles that are descended 
2. Complete formation of scrotal folds with midline fusion 
3. Average penile length  

Normal Female genitalia: 
Specific evidence of normal female genitalia in the patient in question.  For example, based on: 

1. Bilateral separation of labial folds 
2. No palpable gonads 
3. Separate urethral and vaginal openings 

Atypical Genitalia 
Specific evidence of abnormal masculinization or feminization in the patient in question.  For example, based on: 

1. Bilateral cryptorchidism 
2. Micropenis  
3. Bifid scrotum  
4. Penoscrotal hypospadias in a male 
5. Labial fusion in a female 
6. Palpable gonads in a female 
7. Enlarged clitoris  
8. Evidence of previous surgery such as clitoris reduction or repair  

Insufficient information: 
1. The description in the note does not apply to the patient in question (e.g. the note describes the patient’s child or fetus)  

OR 
2. The note applies to the patient in question, but no decision can be made based on the above criteria 
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Supplemental Table7:  Criteria for full health record validation of CAIS cases among persons with AIS diagnosis 
 

CAIS confirmed if: 
1. Diagnosis of AIS is documented in the records 

AND 
2. Female phenotype without genital atypia 

AND 
3. No female reproductive organs (uterus, cervix)  

AND 
4. Evidence of 46,XY karyotype or history of removal of undescended testes  

Non-CAIS 46,XY DSD 
1. Diagnosis of AIS is documented in the records 

AND 
2. 46,XY karyotype 

AND 
3. Evidence of DSD 

AND 
4. There is evidence against CAIS (e.g., ambiguous genitalia, or presence of female reproductive organs) 

Unclear/insufficient evidence of CAIS 
1. Diagnosis of AIS is documented in the records 

AND 
2. Evidence for or against CAIS is lacking 

Not DSD: 
1. Diagnosis of AIS is documented in the records 

AND  
2. There is evidence of other condition that is unrelated to DSD (e.g. male hypogonadism mis-identified as “testicular 

feminization”)  
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Supplemental Table 8:  Criteria for full health record validation of classic 46,XX CAH cases among females with 
CAH diagnosis 
 

Classic CAH is validated if: 
1. Records associated with CAH diagnosis describe a newborn female (46,XX) born with atypical genitalia characterized by 

clitoral enlargement, labial fusion, or formation of a urogenital sinus; this is usually associated with at least one of the 
following: 

a. Elevated 17-hydroxy-progesterone (17-OHP) concentration or normal 17-OHP and evidence of 11-beta-
hydroxylase or 3-beta-HSD deficiency 

b. Initiation of therapy with hydrocortisone (or cortef) alone or in combination with fludrocortsone (or florinef) 
Note:  In rare instances a 46,XX CAH patient may have extreme virilization and raised as a male 
OR 

2. Records describe an older girl or adult woman with clear and confirmed diagnosis of classic CAH (i.e., present at birth); 
this is usually associated with at least one of the following: 

c. History of genital ambiguity or surgery to address genital ambiguity 
d. Continuous supplementation with oral glucocorticoids (e.g. cortef, hydrocortisone or prednisolone) alone or in 

combination with fludrocortsone (or florinef) 
e. Evidence of continuous 17-OHP monitoring  

Classic CAH NOT validated if: 
1. Records describe a “non-classic” or “late onset” CAH characterized by: 

a. early pubarche or sexual precocity in school-age children 
b. hirsutism and menstrual irregularity in adult women 

OR 
2. Classic CAH not mentioned in the records 

OR 
3. Classic CAH mentioned (e.g. as part of differential diagnosis) but never confirmed 

OR 
4. CAH was considered but rejected in favor of an alternative diagnosis 

OR 
5. Newborn screen for classic CAH is abnormal, but no evidence of confirmation  
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