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Abstract

Objective This study identifies trajectories of parent depressive symptoms after having a child

born with genital atypia due to a disorder/difference of sex development (DSD) or congenital adre-

nal hyperplasia (CAH) and across the first year postgenitoplasty (for parents who opted for surgery)

or postbaseline (for parents who elected against surgery for their child). Hypotheses for four trajec-

tory classes were guided by parent distress patterns previously identified among other medical

conditions. Methods Participants included 70 mothers and 50 fathers of 71 children diagnosed

with a DSD or CAH with reported moderate to high genital atypia. Parents were recruited from 11

US DSD specialty clinics within 2 years of the child’s birth and prior to genitoplasty. A growth mix-

ture model (GMM) was conducted to identify classes of parent depressive symptoms over time.

Results The best fitting model was a five-class linear GMM with freely estimated intercept vari-

ance. The classes identified were termed “Resilient,” “Recovery,” “Chronic,” “Escalating,” and

“Elevated Partial Recovery.” Four classes have previously been identified for other pediatric ill-

nesses; however, a fifth class was also identified. The majority of parents were classified in the

“Resilient” class (67.6%). Conclusions This study provides new knowledge about the
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trajectories of depressive symptoms for parents of children with DSD. Future studies are needed to

identify developmental, medical, or familial predictors of these trajectories.

Key words: differences of sex development; DSD; intersex; parents; psychosocial; psychological
distress.

Introduction

Most parents of children with chronic medical condi-
tions appear to cope well over time with the stressors
that arise from their child’s illness and subsequent
treatments (Katz et al., 2018; Price et al., 2016).
However, the literature on adjustment for parents of
children diagnosed with a disorder/difference of sex
development (DSD) remains limited (Sandberg et al.,
2017a). Only recently has research begun to systemati-
cally explore the impact of a DSD diagnosis on family
psychological adjustment using reliable and valid
measures, and prospective analyses of parental adjust-
ment remain few for these rare diagnoses (Sandberg
et al., 2017a).

After receiving a diagnosis of DSD with genital aty-
pia for their child, parents face decisions concerning
sex of rearing, genital surgery, and with whom to
share information about the child’s diagnosis
(Crissman et al., 2011). Although a DSD diagnosis
does not ubiquitously result in distress for parents, a
subset of parents are at risk for clinical distress (Perez
et al., 2019; Sandberg et al., 2017b). Recent research
has begun to quantify parent distress levels following
the birth of a child with DSD (Ellens et al., 2017;
Pasterski et al., 2014; Perez et al., 2019). These cross-
sectional analyses identified average parental levels of
depressive symptoms comparable to population
norms, yet approximately a quarter of the parents en-
dorsed clinically significant levels of depressive symp-
toms early on (Perez et al., 2019).

To date, our preliminary findings report that parent
depressive symptoms are maintained 6 months post-
surgery (Wolfe-Christensen et al., 2017), with a de-
crease by 12 months postsurgery compared with
presurgery levels (Ellens et al., 2017). Although mean
rates of depressive symptoms reduce across time, a
subset of parents continue to endorse moderate to se-
vere symptoms (Ellens et al., 2017; Wolfe-Christensen
et al., 2017). These initial findings indicate potential
trends in parental distress; however, because these
results only report mean levels, they do not depict the
full variability in individual parent experiences and
differences in distress over time according to parent
gender. Additionally, current findings of parent sex
differences are mixed in the context of DSD, with
some studies identifying mothers with greater distress
than fathers, whereas other studies report no differen-
ces (Delozier et al., 2019; Pasterski et al., 2014;
Wolfe-Christensen et al., 2014). Time of assessment

may be a factor in discrepant results, since parent sex
differences appear to decrease across time (Ellens
et al., 2017). Further research is needed to ascertain
sex differences in parent psychological distress, includ-
ing whether such differences change or emerge over
time.

The Integrative Trajectory Model of Pediatric
Medical Traumatic Stress is a theoretical framework
that conceptualizes family trauma experienced in med-
ical illness populations (Kazak et al., 2006; Price et al.,
2016). Although this model has not been examined in
DSD populations, the model was conceptualized in
the context of several pediatric illnesses (e.g., cancer,
cardiac surgeries, transplants), in which similarities in
adjustment were identified across illnesses (Price et al.,
2016). Four trajectory classes of pediatric medical
traumatic stress are identified in the model, including
Resilient, Recovery, Chronic, and Escalating classes
(Price et al., 2016). The Resilient trajectory character-
izes the majority of families and includes consistently
low levels of symptoms across time. Recovery is a tra-
jectory in which early distress occurs, but it reduces to
low levels across time. Last, the Chronic trajectory
includes maintenance of high levels across time;
whereas, the Escalating trajectory report an increase
in distress across time (Price et al., 2016). The trajecto-
ries of traumatic stress in this model potentially de-
scribe the experiences of parents of children with
DSD.

In sum, little empirical literature exists on the expe-
rience of distress in parents of a child with a DSD.
Previous assessment of mean scores across time identi-
fied an overall mean trend of parent symptoms, yet
concealed nuances of individual trajectories of dis-
tress. Analysis of early individual trajectories of dis-
tress can provide important insight into parent
psychological adjustment and identify similar trajec-
tory patterns (i.e., latent classes) across parents.
Moreover, determination of classes will allow for ex-
amination of potential gender differences in parent
trajectories. The primary aim of this study was to
identify individual trajectories and latent classes of
parent depressive symptoms starting prior to surgical
interventions through 1 year postsurgery/postbaseline.
It was hypothesized that four classes would emerge
(Resilient, Recovery, Chronic, and Escalating), reflect-
ing classes described in the Integrative Trajectory
Model of Pediatric Medical Traumatic Stress (Price
et al., 2016). Similar to previous findings, it was
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expected that the majority of parents would be placed
in the Resilient class, with low levels of distress. A sec-
ondary aim was to evaluate gender as a predictor of
class membership. No hypotheses were made concern-
ing gender given previous discrepant findings.

Materials and Methods

Participants and Procedures
Participants included parents (70 mothers and 50
fathers) of a child (N¼ 71) diagnosed with a DSD
resulting in moderate to high stage of genital atypia.
Demographic information is in Table I. Participants
were recruited and consented from 11 sites across the
United States between September 2013 and November
2017 as part of an ongoing prospective longitudinal
study evaluating parental psychosocial adjustment to
their child’s DSD diagnosis. Approval was obtained
from institutional review boards at each site prior to
participant consent. Participants were eligible if they:
(a) were a caregiver of a child diagnosed with genital
atypia, due to DSD or congenital adrenal hyperplasia,
as defined by a Prader rating of 3–5 in children with
46, XX DSD or a Quigley rating 3–6 in children with
46, XY DSD or 45, X/46, XY sex chromosome DSD,
(b) were English-speaking, (c) were at least 18 years
old, and (d) had a child within 2 years of birth who
had not yet undergone genitoplasty. Children with
other comorbid medical conditions were deemed ineli-
gible. Families were recruited and gave consent at reg-
ularly scheduled clinic visits. All parent participants
included a mother or father (i.e., biological, step, or
adoptive). One secondary caregiver identified as a
grandmother. However, the child’s mother also com-
pleted measures; therefore, the current analyses re-
moved the grandmother in order to focus on mother
and father trajectories. Parents completed baseline
measures prior to the child undergoing genitoplasty,
and then at approximately 6 months (M¼5.70, SD ¼
1.73) and 12 months (M¼12.90, SD ¼ 2.43) postsur-
gery, or postbaseline for parents who opted against
surgery for their children. Participants were compen-
sated $50 for participation.

Materials
Demographic Questionnaire
A demographic questionnaire gathered child and par-
ent information including child age, sex of rearing,
type of DSD, and diagnosis (if known), as well as par-
ent age, sex, marital status, race/ethnicity, education,
employment status, and household income.

Beck Depression Inventory-II
The Beck Depression Inventory-II (BDI-II; Beck et al.,
1996) is a 21-item self-report measure of depressive
symptoms. Parents responded to multiple-choice items

with scores ranging from 0 to 3. Higher total scores
represent greater depressive symptoms. Total scores of
0–13 indicate minimal depression, 14–19 mild, 20–28
moderate, and 29–63 severe. Total scores of 14 or
greater are considered clinically significant (Viinam€aki
et al., 2004). Internal consistency in the current sam-
ple was excellent (aBaseline¼ .93; a6 months ¼ .94; a12

months ¼ .93).

Statistical Analysis
Determination of sample size is complex for a growth
mixture model (GMM; Berlin et al., 2014b).
Moreover, the current sample was previously estab-
lished and post-hoc power analyses can provided
unwarranted confidence in the results (Wolf et al.,
2013). In consideration of this, a power analysis was
not conducted. Over the three timepoints for the 120
parents, 54 parents had data at all three timepoints,
39 had data at two timepoints, and 27 had data at one
timepoint. Missing data analyses assessed for associa-
tions between demographic variables and depressive
symptoms and their associated missing-data indicators
(missing vs. not missing) at each time point. No time-
point was identified in which demographic variables
were related to both depressive symptoms and to the
missing data indicators. Full-information maximum-
likelihood estimation was used to address missing
data. This method can effectively estimate parameters
using all available information and is recommended
for smaller sample sizes (Berlin et al., 2014b; Enders,
2011; Preacher et al., 2008).

A GMM was conducted to evaluate parent depres-
sive symptoms across the three timepoints. GMM is a
type of latent growth modeling that assesses changes
in individual outcomes across time, and identifies
unobserved (latent) classes of individuals who have
similar trajectories (Berlin et al., 2014b). Theory, pre-
vious literature, and analyses of descriptive character-
istics were used to create hypotheses about growth
trajectories and number of classes. It was hypothesized
that the data would be best described as linear, and
that four classes would emerge. To account for the
nonindependence in observations due to mothers and
fathers parenting the same child, standard errors were
adjusted using complex analyses in the estimated mod-
els (TYPE¼COMPLEX syntax in Mplus, which
accounts for clustering; Muth�en & Muth�en, 2017) in
which the child variable was identified for clustering.

First, a latent growth curve model (LGCM) was
conducted to determine the best single-group represen-
tation of change, in which an intercept only and linear
growth curve model were tested. Goodness of fit for
the nonmixture model was assessed utilizing recom-
mended fit statistics; excellent models result in CFI �
0.95, RMSEA < 0.05, and SRMR < 0.05 (compara-
tive fit index, root mean square error approximation,
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Table I. Demographics

Children Mothers Fathers

N 71 70 50
Age M (SD) 9.03 months (6.90) 31.92 (5.34) 34.36 (7.07)
Sex of rearing N (%)

Girl 44 (62.0)
Boy 25 (35.2)
Unsure/non-designated 2 (2.8)

Sex of rearing aligns with kar-
yotype N (%)

62 (88.6)

Diagnosis N (%)
46, XX 42 (59.2)
21-hydroxylase deficiency 35 (49.3
11-hydroxylase deficiency 1 (1.4
Ovotesticular DSD 1 (1.4)
Unknown/unclassified 1 (1.4)
Other 2 (2.8)
46, XY or 45, X/46, XY 27 (38)
5-Alpha reductase deficiency 1 (1.4)
Androgen insensitivity
syndrome

2 (2.8)

Gonadal dysgenesis 6 (8.5)
Ovotesticular DSD 1 (1.4)
Unknown/unclassified 15 (21.1)
Other 1 (1.4)

Received genitoplasty N (%) 65 (91.5)
Parent status 69 (98.6) 49 (98.0)

Biological 69 (98.6) 49 (98.0)
Adoptive 1 (1.4) 1 (2.0)

Child had genitoplasty N (%)
Race/ethnicity N (%)

Hispanic 16 (22.9) 7 (14.0)
Black/African American 3 (4.3) 3 (6.0)
White/Caucasian 46 (65.7) 34 (68.0)
Asian/Pacific Islander 4 (5.7) 4 (8.0)
Multiracial 3 (4.3) 1 (2.0)
Other 5 (7.1) 5 (10.0)

Marital status N (%)
Single, never married 10 (14.3) 2 (4.0)
Divorced 2 (2.9) 0 (0.0)
Married to parent of child
with DSD

53 (75.7) 43 (86.0)

Living with parent of child
with DSD

7 (10.0) 5 (10.0)

Not living with, but part-
nered with parent of child
with DSD

1 (1.4) 0 (0.0)

Highest education attained N
(%)

2 (2.9) 1 (2.0)

Some high school or less 2 (2.9) 1 (2.0)
Finished high school/GED 8 (11.4) 7 (14.0)
Some college or associates
degree

19 (27.14) 15 (30.0)

Bachelor’s degree 24 (34.3) 17 (34.0)
Graduate degree 12 (17.1) 9 (18.0)

Household income N (%) 12 (17.1) 3 (6.0)
$0–19,999a 12 (17.1) 3 (6.0)
$20,000–39,999 12 (17.1) 9 (18.0)
$40,000–59,999 6 (8.6) 5 (10.0)
$60,000–79,999 7 (10.0) 5 (10.0)
$80,000–99,999 7 (10.0) 6 (12.0)
$100,000þ 22 (31.4) 21 (42.0)

Note. The sum for participant race and marital status is greater than the sample due to participants being able to select Hispanic as ethnicity

as well as a race.
aBelow the federal poverty line for a family of 3.
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and standardized root mean residual, respectively;
Berlin et al., 2014b; Hu & Bentler, 1999). Further,
models with lower Bayesian Information Criteria
(BIC), Akaike Information Criteria (AIC), and the
Sample Size Adjusted BIC (SSA-BIC) are indicative of
a better model fit (Berlin et al., 2014a; Geiser, 2013;
Jung & Wickrama, 2008).

Next, a model building approach was used to iden-
tify the optimal number of latent classes. First, a latent
class growth analysis (LCGA) was conducted. LCGA is
a type of GMM in which the intercept and slope var-
iances are fixed to zero within classes, and only
between-class variance is allowed (Berlin et al., 2014b;
Jung & Wickrama, 2008). Starting with fixed within-
class variance (i.e., LCGA) reduces the number of esti-
mated parameters, which can assist with convergence
for smaller samples (Berlin et al., 2014b). Next, GMMs
were conducted in which variances were systematically
allowed to be freely estimated to evaluate if models
with freed variances were a better fit to the data. (i.e.,
freed intercept for each class, then intercept and slope
for each class). Analyses were conducted to at least one
class greater than the four expected classes.

All models were estimated using Mplus (version
8.3; Muth�en & Muth�en, 2017), utilizing maximum-
likelihood estimation with robust standard errors and
chi-squared test statistics (MLR) to account for data
skewness and nonindependence (Muth�en & Muth�en,
2017). Starting values were initially set at default and
systematically increased to optimize replication and
ensure global rather than local maxima. The optimal
number of latent classes was assessed using
information-criteria indices (i.e., AIC, BIC, and SSA-
BIC; Geiser, 2013; Jung & Wickrama, 2008). The Lo,
Mendell, and Rubin test (LMR) compares a model
with G classes to a model with G-1 classes. A signifi-
cant LMR suggests model G is the better model
(Geiser, 2013). The bootstrap likelihood ratio test
(BLRT) is considered a better indicator of model fit
compared with LMR; however, the BLRT is not avail-
able with TYPE¼COMPLEX. Entropy was used to
determine the accuracy of participant classification
into a class, with numbers closer to 1 representing bet-
ter accuracy (Geiser, 2013). The final model included
no <1% in each class (Jung & Wickrama, 2008), and
theory and prior research were utilized in conjunction
with model-fit information to deem the best fitting
model (Berlin et al., 2014b).

Between-class differences based on parent gender
were assessed using R3STEP, which assesses for the
association between covariates and classes without
changing class structure (Asparouhov & Muth�en,
2014). The reference group for analyses was selected
as the class with the lowest distress across time.
Additionally, most-likely class membership was

exported to SPSS and used to descriptively report par-
ent class membership.

Results

Observed symptom means were below clinical cutoffs
at each timepoint (MBaseline ¼ 9.04, VarBaseline ¼
89.55; M6 months ¼ 7.09, Var6 months ¼ 68.21; M12

months ¼ 5.78, Var12 months ¼ 49.65).

Growth Modeling
A linear growth model was selected as the best fitting
growth model (MIntercept ¼ 8.83, p < .001; VarIntercept

¼ 64.05, p ¼ .017; MSlope ¼ �1.39, p < .001; VarSlope

¼ 3.03, p ¼ .730; see Table II). See Figure 1 for plot of
raw scores. Mixture models were then systematically
tested, estimating two to five classes and adjusting for
clustered data. A review of model information criteria
demonstrated a five-class LCGA model was similar to
a four-class, so a sixth class was evaluated (see
Table II). For the LCGA estimation, increase in classes
resulted in lower AICs, BICs, and SSA-BIC up to six
classes. Next, GMMs estimating two to six classes
with freely estimated intercept variances were con-
ducted; however, the six-class model produced errors
of negative residual variance. Problems with parame-
ter estimates occurred (i.e., negative residual variance
error messages) in models in which intercept and slope
variances freely estimated.

Comparison of fit statistics between the LCGAs
and GMMs indicated the GMMs with estimated inter-
cept variances produced better model fit (Table II).
Analysis of fit indices across all classes demonstrated
similarity between the four- and five-class GMMs
with intercept variances estimated. The five-class
model had a lower Loglikelihood, AIC, and SSA-BIC,
with and a slightly higher BIC compared with the
four-class model. Review of the estimated means and
observed data within each class demonstrated the five-
class model allowed for individuals with increasing
levels of depressive symptoms to be placed within their
own class and made distinct from the low-mean across
time class (see Figure 2); therefore, the addition of that
class made theoretical and meaningful sense. As such,
a five-class GMM with an estimated intercept variance
was selected as the best fitting mixture model
(Figure 2).

Identified Latent Classes
Individual class estimated means per timepoint based
on the model can be seen in Table IV, and are depicted
in Figure 2. The BDI-II clinical cutoff score of � 14
was used descriptively to gauge severity of symptoms
within classes. The intercept and slope variance were
the same across all classes, so it is only provided in the
first described class below. The number of parents
placed within each class is based off of a probability of
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Table II. Loglikelihood, Information Criteria, and Entropy Tests for Latent Class Growth Analysis and Growth Mixture
Models

Measure Intercept Linear 1 Class 2 Classes 3 Classes 4 Classes 5 Classes 6 Classes

LGCM
CFI 0.89 1.00
TLI 0.92 1.03
RMSEA 0.10 0.00
SRMR 0.11 0.02
v2 9.01 0.52
df 4 1
v2/df 2.25 0.52
AIC 1,822.53 1,812.45
BIC 1,836.46 1,834.75
SSA-BIC 1,820.66 1,809.45

LCGA
Loglikelihood �945.49 �885.95 �878.44 �859.57 �855.34 �855.34
AIC 1,900.99 1,787.89 1,778.87 1,747.14 1,744.69 1,750.69
BIC 1,914.92 1,810.19 1,809.53 1,786.17 1,792.08 1,806.44
SSA-BIC 1,899.12 1,784.90 1,774.76 1,741.91 1,738.33 1,743.21
Entropy — 0.91 0.80 0.88 0.82 0.83
LMR test — 111.34 14.04 19.72 7.91 �0.66
LMR, p-value — .11 .46 .13 .83 .77

GMM
Loglikelihood �901.78 �881.00 �867.25 �856.58 �849.92 —
AIC 1,815.57 1,780.00 1,758.50 1,743.15 1,735.85 —
BIC 1,832.29 1,805.09 1,791.95 1,784.96 1,786.03 —
SSA-BIC 1,813.32 1,776.63 1,754.02 1,737.54 1,729.12 —
Entropy — 0.90 0.93 0.89 0.87 —
LMR test — 38.86 25.71 19.96 12.43 —
LMR, p-value — 0.28 0.29 0.12 0.38 —

Note. AIC ¼ Akaike Information Criteria; BIC ¼ Bayesian information criteria; LGCM ¼ latent growth curve model.

Figure 1. Plot of Participant Raw Scores.
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class membership, which does not always result in a
probability of 1.0. Therefore, the number of parents
presented within each class will not be a whole

number, and is represented as a decimal. Accuracy of
class membership can be found in Table II (Entropy).

Resilient Class
The largest class (3; 67.6%; N¼81.09) presented
with low initial depressive symptoms (MIntercept ¼
4.11, p < .001; VarIntercept ¼ 6.24, p ¼ .003) that
remained low over time (MSlope ¼ �0.78, p ¼ .132;

VarIntercept ¼ 0.00, p¼ 999.00). Given the low levels
across time and using names already described in the

literature (see Price et al., 2016), this class was termed
“Resilient”.

Figure 2. Growth mixture models of parent depressive symptoms.

Table IV. Individual Class Estimated Means of BDI-II Scores
at Each Timepoint

Baseline 6 months 12 months

Resilient class (3) 4.11 3.72 3.33
Recovery class (1) 17.92 11.94 5.97
Chronic class (2) 24.40 24.12 23.86
Escalating class (4) 5.22 11.88 18.55
Elevated partial

recovery class (5)
45.12 31.58 18.04

Table III. Categorical Latent Variable Multinomial Logistic Regressions Using Three-Step Procedure

Reference class
Comparison class B SE p OR 95% CI

Resilient (class 3)
Recovery (class 1) �1.34 0.67 .045 0.26 0.071, 0.969
Chronic (class 2) �2.18 1.35 .107 0.11 0.008, 1.598
Escalating (class 4) �1.98 1.61 .218 0.14 0.006, 3.217
Elevated partial recovery (class 5) �20.84 1.61 <.001 0.00 0.000, 0.000

Note. Mothers¼0; Fathers¼1. Negative coefficients indicate fathers were less likely than mothers to fall within the comparison class rela-
tive to the reference class.
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Recovery Class
The next largest class (1; 18.1%; N¼21.78) presented
with mean levels of depressive symptoms above the
clinically significant cutoff at baseline (MIntercept ¼
17.92, p < .001). As can be seen in Figure 2, this class
had a significant decrease in distress over time (MSlope

¼ �11.95, p < .001), resulting in non-clinical levels of
depressive symptoms at the last time point. This pat-
tern is comparable with the “Recovery” class de-
scribed in the literature.

Chronic Class
The third class (2) included 7.4% of parents
(N¼ 8.91). This class had clinically significant initial
levels (MIntercept ¼ 24.40, p < .001), with no signifi-
cant changes in symptoms across time (MSlope ¼
�0.54, p ¼ .831), suggesting chronic clinical distress.
Given this pattern of symptoms, this class was named
the “Chronic” class.

Escalating Class
The second-to-smallest group class (4; 5.2%;
N¼ 6.19) included parents who reported low but sta-
tistically different from zero, levels of distress at base-
line (MIntercept ¼ 5.22, p ¼ .033); however, their
depressive symptoms significantly increased over time
(MSlope ¼ 13.34, p < .001) to clinically significant
mean levels by the 12-month assessment. This pattern
was named the “Escalating” class due to evidence of
increasing symptoms over time.

Elevated Partial Recovery Class
Last, the smallest class (5; 1.7%; N¼ 2.04) included
parents who reported the highest baseline symptoms
(MIntercept ¼ 45.12, p < .001) with the largest negative
slope over time (MSlope ¼ �27.08, p < .001). Despite
this significant decline, these parents continued to en-
dorse clinically significant levels at 12 months. As this
class was not previously described in the literature, it
was named the “Elevated Partial Recovery” class.
(Note this class first emerged in the three-class model,
see Figure 2).

Parent Sex Differences
Based on multinomial logistic regressions from
R3STEP, and using the Resilient class as the reference
group (the class with the lowest distress), fathers were
less likely than mothers to be in the Recovery and
Elevated Partial Recovery classes (Table III).

To further describe gender differences in class mem-
bership, participants most likely class membership
was exported and descriptive statistics were run: The
majority of fathers (86%) were in the Resilient class,
with 10% in the Recovery class, 2% in Chronic class,
and 2% in the Escalating class. For mothers, the ma-
jority (58.6%) fell in the Resilient class, with 22.6%

in the Recovery class, 10% in Chronic class, 5.7% in
the Escalating class, and 2.8% in Elevated Partial
Recovery class.

Discussion

This study examined trajectories of parental depres-
sive symptoms across time, and identified four classes
similar to classes identified in the previous research in
other chronic illness conditions (i.e., Resilient,
Escalating, Recovery, and Chronic classes; Price et al.,
2016), as well as a fifth but very small class (i.e.,
Elevated Partial Recovery). Although small in size,
this new class emerged as the third class within the sta-
tistical modeling, suggesting a significant difference
from the other classes. The majority of parents fell
within the Resilient class, indicating that most parents
adjusted well to their child’s diagnosis and their de-
pressive symptoms remained low across time.
However, the emergence of the Escalating class high-
lights the importance of routine ongoing screening
(e.g., Ernst et al., 2018; Sandberg et al., 2017a) to
identify the subset of parents who initially adjust well
but experience clinically increased depressive symp-
toms over time. Future studies are needed to discern
stressors or developmental challenges that may trigger
late onset of parental distress.

Although the majority of parents endorsed nonclin-
ical levels of depressive symptoms, the Recovery class
represents a subset of parents who reported early clini-
cal distress that reduced over time and fell below clini-
cal significance by 1 year. These findings suggest that
stress abates as these parents move beyond difficult
decisions or medical interventions for their child.
Although speculative, another potential explanation is
that parents’ symptoms may lessen when their child’s
external genital appearance more closely aligns with
sex of rearing (Wisniewski, 2017). Moreover, these
parents may have received support or resources (e.g.,
behavioral health services) that may alleviate stress
and enhance psychological adjustment over time. It is
not known, however, to what extent behavioral health
services or other support services were actually re-
ceived that could account for the decrease in
symptoms.

Similarly, a very small class, referred to as Elevated
Partial Recovery, was identified. This class is distin-
guishable from the Recovery class due to very high
baseline levels of depressive symptoms; however, these
parents also had a significant reduction in symptoms
across time, but not below thresholds for clinical sig-
nificance. This lessening of symptoms may signify a
form of recovery for these parents; yet, symptoms re-
main clinically significant at 1 year. Further informa-
tion is needed to discern factors related to such high
early distress, such as familial or medical factors.
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Moreover, because these parents continue to endorse
clinical levels of depressive symptoms, ongoing screen-
ing is warranted.

Conversely, a small subset of parents endorsed clin-
ical levels of depressive symptoms that persisted across
time (Chronic class). Perhaps these parents encounter
challenges across their child’s treatment, such as medi-
cal complications, complexity of treatment, or in-
creased financial burden from medical treatments
(Ellens et al., 2017; Perez et al., 2019). Moreover,
these parents may have negative cognitive appraisals
about their child’s diagnosis and treatment, such as
perceived stigma towards their child or themselves
concerning their child’s DSD (Rolston et al., 2015),
perceived intrusiveness of the child’s illness into their
work, family, or personal life, or greater perceived ill-
ness uncertainty, or appraisals of ambiguity or lack of
information concerning their child’s diagnosis and
treatment (Roberts et al., 2020).

The current results also identified that fathers are
more likely than mothers to fall within the Resilient
class as compared with Recovery or Elevated Partial
Recovery classes. Although more than half of mothers
fall in the Resilient class as well, 41% also evidence
distress trajectories in one of the other four classes,
suggesting greater variability in mothers’ distress than
fathers. Moreover, mothers represent the majority of
parents who endorse clinically significant symptoms at
1 year.

Strengths and Limitations
There are several strengths to this study. First, the pro-
spective, longitudinal design offers insight into the
changing aspects of parental psychological adjustment
previously not captured for these families. Second, the
person-centered statistical analyses distinguished indi-
vidual parent experiences over time. Further, this
study included a large sample of fathers, who have
previously not been well represented in the DSD litera-
ture. Finally, the multi-site design across the US of-
fered analyses of a large geographic area, which
enhances generalizability.

This study should be considered in light of limita-
tions. First, this study included an ethnically homoge-
nous sample who speaks English, who also had
relatively higher education levels and incomes. Thus,
these results may not generalize to parents of other so-
cioeconomic backgrounds and races. Recruitment also
occurred exclusively at DSD specialty clinics. Future
studies are needed to understand parent distress for
families who receive services at smaller clinics without
access to a multidisciplinary team or expertise in DSD.
Further, the sample predominantly included parents
who elected surgery for their child; thus, future studies
are needed to evaluate potential differences between

those who elect surgery and those who do not. Finally,
due to the rarity of DSD with genital atypia, the sam-
ple size of this study was relatively small for the statis-
tical analyses conducted. As such, the sample size of
the Elevated Partial Recovery class, although meeting
the requirement for at least one percent of the total
sample, was a small class of only two parents. Future
studies are recommended to confirm the current class
findings and address generalizability of these results
(Ram & Grimm, 2009).

Clinical Implications and Future Directions
The current findings indicate that the majority of
parents fall within the Resilient or Recovery classes
and do not have clinically significant depressive symp-
toms by 1-year postgenitoplasty/postbaseline.
However, the challenge for clinicians will be to iden-
tify parents who fall within the Chronic, Escalating,
and Elevated Partial Recovery classes, as these parents
are experiencing clinically significant levels of depres-
sive symptoms over time. Early and ongoing screening
(e.g., Ernst et al., 2018; Sandberg et al., 2017a) will be
needed to identify parents with elevated distress.
Although currently there are no evidence-based inter-
ventions targeting distress in parents of children with
DSD (Gardner & Sandberg, 2018), cognitive behav-
ioral and problem solving interventions have shown
positive results in reducing distress in parents of chil-
dren with cancer (e.g., Kazak et al., 1999, 2005;
Sahler et al., 2013). Interventions aimed at reducing
illness uncertainty have also reduced distress for
parents of children with cancer (Fedele et al., 2013;
Hoff et al., 2005; Mullins et al., 2012). These inter-
ventions may similarly benefit parents of children with
DSD.

With the establishment of depressive symptom tra-
jectories for parents of children with DSD, future stud-
ies are needed to identify predictors of class
membership for parents, particularly predictors of risk
and resilience. Such studies should evaluate for medi-
cal risk factors including those associated with diagno-
ses, medical procedures, and complications, as well as
levels of social support and mental health services
(e.g., Ellens et al., 2017; Wolfe-Christensen et al.,
2017). Future studies should also evaluate trajectories
of distress as the child ages through developmental
stages, such as gender expression (e.g., Crissman et al.,
2011), starting school, puberty, and dating.
Moreover, risk factors for mothers and fathers may
differ, particularly across these developmental stages,
medical treatment outcomes, or parenting roles.
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