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This study explores whether a school-based group counseling program for adolescent girls, implemented at
scale, can mitigate trauma-related mental health harms. In a randomized trial involving 3749 Chicago public
high school girls, we find that participating in the program for 4 months induces a 22% reduction in posttrau-
matic stress disorder symptoms and find significant decreases in anxiety and depression. Results surpass widely
accepted cost-effectiveness thresholds, with estimated cost-utility well below $150,000 per quality adjusted life
year. We find suggestive evidence that effects persist and may even increase over time. Our results provide the
first efficacy trial of such a program specifically designed for girls, conducted in America’s third largest city.
These findings suggest the promise of school-based programs to mitigate trauma-related harms.

INTRODUCTION

Decades of psychology research establish the developmental mental
health harms of trauma exposure, particularly during adolescence.
The coronavirus disease 2019 (COVID-19) global pandemic has
sharply increased these mental health challenges: the proportion
of mental health-related emergency department visits for children
aged 5to 11 and 12 to 17 years increased approximately 24 and 31%,
respectively, in 2020 compared to previous years (1). While these
experiences are not unique to young women, their burdens are
often disproportionately borne by girls, particularly Black and
Latinx girls. These burdens include effects on mental health, devel-
opment, and schooling attainment (2). Young women who have
been exposed to a traumatic event such as violence are more
likely to report symptoms of posttraumatic stress disorder (PTSD)
than their male peers (3); depressive disorders are more common
among women (4); and women are more likely than men to
develop an anxiety disorder over their life spans (5-7). Exposure
to trauma, through its effect on mental health, also influences aca-
demic performance and increases the likelihood of high school
dropout (8). In Chicago, for example, students’ exposure to local
homicides is associated with notable reductions in academic perfor-
mance and scores on standardized tests (9).

Despite the marked increase in trauma exposure for adolescent
girls and accompanying mental health challenges, there is a dearth
of evidence regarding what works to address these challenges. Upon
beginning this study, the influential Blueprints for Healthy Youth
Development identified only six promising or model programs to
address anxiety, depression, and PTSD in adolescents; none
focused on girls specifically [see, e.g., (10)].
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Existing data also suggest that investing in programming for
young women may provide benefits beyond the individuals
served. For example, research suggests that programs that help
males tend to primarily benefit participating individuals, whereas
programs that help females yield greater benefits for families and
communities (11).

Here, we provide evidence that it is possible to reduce PTSD,
anxiety, and depression among adolescent girls through a school-
based, group counseling program informed by cognitive behavioral
therapy (CBT), acceptance and commitment therapy (ACT), and
narrative therapy. The program that we study includes a curriculum
that intentionally helps student participants to develop self-aware-
ness, build self-esteem and self-efficacy, and enhance their own in-
dividual competencies to make positive and healthy decisions.

Students randomized to treatment received programming
through Youth Guidance's Working on Womanhood (WOW)
program. WOW is a school-based, trauma-informed, relation-
ship-centered, group counseling and mentoring program designed
specifically by and for Black and Latinx women to disrupt the cycle
of intergenerational trauma.

WOW's 39-lesson curriculum is designed around five core
themes: self-awareness, emotional intelligence, healthy relation-
ships, visionary goal setting, and leadership. The program is deliv-
ered by master-level social workers and counselors. Each of these
staff members works with 50 to 55 girls across four to five groups
in a school. Groups meet once per week, during the school day. For
needs that cannot be addressed in a group setting, WOW counselors
provide individual counseling and referrals to other services. The
positive network created by WOW is posited to improve peer rela-
tionships and social supports while strengthening girls' ties with im-
portant adults, such as parents, teachers, and counselors. The
program model and curriculum were refined and revised following
a formal formative evaluation in 2018 (12).

WOW is rooted in CBT, ACT, and narrative therapy as well as
key learnings from other school-based mentoring programs. CBT
helps individuals recognize and understand connections among
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thoughts, feelings, and behavior as well as the context within which
those thoughts, feelings, and behaviors are developed. Previous re-
search has found that CBT is effective in providing symptomatic
relief for specific psychiatric disorders, including depression (13—
17), PTSD (18), and anxiety disorders (19-21). CBT has also been
found to be effective when adapted to a school-based setting for
youth exposed to trauma in urban settings (21). There is evidence
that school-based CBT can improve school grades (22, 23) and
reduce negative behavioral outcomes such as violent crime
arrests (24).

ACT is used primarily to strengthen psychological flexibility,
consisting of six primary components: diffusion, acceptance, self
as context, contact with the present moment, values, and committed
action. Psychological flexibility promotes behavior change in the
service of chosen values by connecting the present moment with
what the situation affords. Narrative therapy is a psychotherapeutic
approach based on the notion that people construct narratives to
define themselves and give meaning to their daily experiences and
life events; by supporting narrating their life experiences in richer
and more gratifying ways, the individual becomes empowered to
consider life alternatives not previously considered. The narrative
therapy process has seven core components: collaboration, external-
izing the problem, identifying empowerment, identifying values,
linking past story to new narrative, inviting witness to new narrative,
and documenting gains (25, 26). These therapies and treatments
have been used to treat depression and anxiety, with no discernible
differences documented to date on individual outcomes. The WOW
program draws from each therapeutic tradition to form the founda-
tion of the program curriculum (27).

METHODS

Research design

To scrutinize the causal impact of WOW on mental health out-
comes, we conducted a cluster-randomized controlled trial in
which we randomized girls to receive an offer of the WOW
program or business as usual electives and services within nonran-
domly preselected neighborhood high schools. Our research team
and Youth Guidance together selected 10 study site Chicago Public
Schools (CPS) high schools to be invited to participate in a random-
ized control trial during academic year 2017-2018 and 2018-2019.
Each school had sufficient enrollment to provide the necessary
number of treatment and control students, could accommodate
WOW, and is located in an underserved community on Chicago's
south or west side that has experienced high rates of violent crime
(see Fig. 1).

All schools had excess demand and eligibility for the WOW
program, allowing for program slots to be offered via a fair lottery
given program constraints (approximately 50 girls could be served
per school). In accordance to the human subject protocol approved
by the University of Chicago Institutional Review Board, consent
was waived for randomization into the treatment and control as-
signed conditions; subsequently, students were consented to partic-
ipate in the program as well as for participation in baseline and
follow-up surveys.

Girls who were randomized to be offered the WOW program
were contacted by Youth Guidance counselors and consented
into program participation. Girls who participated joined group-
based counseling sessions once per week during an elective
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period during schools in which WOW counselors administered
the WOW curriculum and built rapport with WOW groups. Girls
who were not randomized to receive an offer from WOW were el-
igible to receive all other status quo services and elective offerings in
the building.

Sample eligibility

During the first week of academic year 2017-18, we received lists of
all 9th to 11th grade girls from schools participating in the study. In
practice, many of these lists came with extra information—e.g., in-
cluding additional grades and/or male students—and had to be
cleaned before the randomization stage. We used CPS administra-
tive data to randomize 3749 young women who met Youth Guid-
ance's guidelines for participating in WOW, which included: (i) at
least 75% overall school attendance during 2016—2017 academic
year; (ii) no specific diagnosis of significant intellectual disability,
per CPS records by the end of academic year 2016-2017; and (iii)
no signs of proactive aggression, self-harm, or active suicidal idea-
tion. A student is considered to have a significant intellectual dis-
ability if they were listed in any of the following six disability
categories: autistic; emotional and behavior disorder; educable
mental handicap; intellectual disability — profound; severe/pro-
found handicap; trainable mental handicap. These guidelines
were intended to ensure that the eligible students had a reasonable
chance of engaging with and benefiting from WOW by attending a
sufficient number of sessions and by being able to productively par-
ticipate in and understand group activities.

The combined roster lists contained 3875 potential candidates
ready to enter the randomization stage; of those, 126 individuals
(about 3.25%) were excluded from the randomization because of
not meeting WOW's requirements for participation. On the basis
of these requirements, we randomized >95% of all 9th to 11th
grade girls in schools participating in the study.

Randomization

We randomly assigned 3749 eligible 9th, 10th, and 11th grade girls
to either a treatment group or control group. Because WOW pro-
gramming capacity varied by school and sometimes by grade, we
carried out a random assignment conditional on school-by-grade
“randomization blocks” and varied the probability of assignment
to the treatment condition across randomization blocks. Within
each randomization block, students were randomly selected for
either the treatment group, which was offered the chance to partic-
ipate in WOW, or for the control group, for whom all business as
usual services and electives were available. A total of 1232 young
women in the study were assigned to the treatment group; 2517
women were assigned to the control group in fall 2017.

Two additional randomization phases followed the one de-
scribed above. First, we randomly selected a sample of 626 students
(of the 3749 students in the study) for recruitment for a baseline
survey, conducted before the beginning of WOW programming;
this sample was created in a way such that the number of students
assigned to the treatment group was as similar as possible to the
number assigned to the control group. The final number of partic-
ipants within each group has a random component to it. We can
only define ex ante the desired sampling probabilities within each
randomization block. When creating a random sample for the base-
line survey, we used sampling probabilities such that within each
block, we expected an equal number of participants landing in
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Fig. 1. WOW study school communities. WOW, Working on Womanhood.

the treatment versus control group. It just happened to be the case
that we ended up with an equal number of 313 participants on each
group for this case. For the follow-up survey sample, the methodol-
ogy used was the same as the one used for the baseline survey
sample, only that now targeting a larger sample size (~2000). The
final number of participants assigned to the treatment group was
that of 1008; with 1003 being assigned to the control group. From
626 randomly selected students, we had 346 responses for an effec-
tive response rate of 55%.

Second, we randomly selected a sample of 2011 students (of the
3749 students in the study) to be recruited for a follow-up survey,
conducted toward the end of the first year of WOW programming;
this sample was also created in a way such that the number of stu-
dents in the study assigned to the treatment group was as similar as
possible to the number assigned to the control group. A total of
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1487 selected students responded to the follow-up survey of the
2011 offered, with an effective response rate of 84%.

We do not see differential outcome missingness for survey re-
spondents for either survey across treatment and control groups.
In the baseline survey, of the 313 students in the study assigned to
the treatment group, 175 (~56%) were effectively surveyed; and of
the 313 students assigned to the control group, 171 (~55%) were
effectively surveyed. All other students in the study were either
unable to be located or declined to participate in the baseline
survey. In the case of the follow-up survey, of the 1008 students
in the study assigned to the treatment group, 759 (~76%) were ef-
fectively surveyed; and of the 1003 students assigned to the control
group, 728 (~73%) were effectively surveyed. Eight students as-
signed to the follow-up survey sample declined to participate in
the study before the follow-up survey began and were excluded
from the targeted sample altogether. Five of 1008 participants
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assigned to the treatment group in the follow-up survey belong to
the group of eight that were excluded from the follow-up survey ex
ante. Within the control group, 3 of 1003 cases belong to the group
of eight that were excluded from the follow-up survey ex ante. The
consort diagram (see Fig. 2) shows the overall structure at each
point, depicting the analytic sample for administration of a baseline
survey as well as a follow-up survey (see “Data collection” section for
more details on survey administration).

Analytic samples

We include analysis from two different analytic samples assigned
based on the randomization procedures above here. The follow-
up survey student sample is a randomly selected subset of the
cohort I sample. We describe each analytic sample below, for
reference:

Cohort | sample

Our cohort I sample includes girls randomized in fall 2017 (N =
3749). Eighty-five percent of young women in our study are Black
and Hispanic/Latinx. About one-half of young women in the study
reported speaking Spanish as their primary language at home
(Table 1). The majority of students in cohort I are free and
reduced price lunch recipients. We find a slightly higher proportion
of students with limited English proficiency (LEP) in the treatment
group and a somewhat higher proportion of youth in the control
group who are flagged as having a learning disability in cohort L.
Follow-up survey sample: Selected students

The first follow-up survey sample included 2011 study youth ran-
domly sampled for survey participation. Girls selected to be part
of the follow-up survey sample were representative of girls in the
cohort I sample (Table 1). Of the 2011 youth, we found that eight

girls had declined survey participation at baseline and were exclud-
ed from the study; therefore, 1003 treatment youth and 1000 control
youth were assigned to the survey. We find that the randomly select-
ed follow-up survey sample students are similar to the cohort I
sample and are balanced across treatment and control
groups (Table 1).

Follow-up survey sample: Respondents

In addition, we find a balanced sample among follow-up survey re-
spondents as well (Table 2). A total of 2003 students in the study
were offered the opportunity to complete a follow-up survey
between June and November 2018. We received 1487 completed
surveys, with an effective response rate of 84%, with 759 treatment
youth and 728 control youth completing the survey. A total of 1487
participants responded to at least one question of either the Student
Health Survey (SHS) or Behavioral Assessment System for Children
(BASC-3) questionnaires. We received 1484 completed surveys.
Nonresponders in the follow-up were more likely to be Hispanic,
averaged an additional day of unexcused absence, and had slightly
lower grade point averages (GPAs) than respondents did. We find
balance on observed covariates within this sample, with no statisti-
cally significant differences in response rates across students as-
signed to treatment and control (Table 2).

Data collection

Survey measures

In consultation with Youth Guidance and our team'’s expert mental
health researcher (K. Grant, DePaul University), we compiled a
comprehensive survey that contained several rigorous diagnostic in-
struments. We selected the nationally normed and clinically validat-
ed BASC-3 (28) to measure anxiety and depression (among several
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Table 1. Balance table: Cohort | and follow-up survey sample. Significance between the mean differences for the treatment versus control groups was
estimated using a linear regression with block-level fixed effects. All missing cases were imputed using block-level averages. A joint F test was performed on
demographic/academic covariates grouped together to test their joint significance. P values estimated using heteroscedasticity robust SEs. ***P < 0.001; **P <
0.01; *P < 0.05; +P < 0.1. GPA, grade point average; LEP, limited English proficiency. Obs., observations.

Cohort | Follow-up survey sample
Variable Treat mean Control mean P value Treat mean Control mean P value
Old for grade 0.149 0.122 0.135 0.151 0.127 0.118

Days present at school 162.7 162.8 0.62 162.6 162.9 0.631

GPA ............................................................ 286 ............................. 231 .......................... 0235286234 ......................... 0532
Disciplinary incidents 0287 025 088 028 0258 0567
V|o|entd|5c|p||nary|nc|dem500250027 ........................ 031200270025 ......................... 0305
Anyd|sc|p|mary|nc|dems70157 ............................ 014 ......................... 086101620156 ........................ 0666
|_Ep|nd|cator .............................................. 0”0099 ....................... 0063+01020097 ........................ 0703
pnmary|anguagespamsh04970533 ........................ 039704910474 ........................ 0403
.................... o b537492003

Joint F tests
Prob > F = 0.406

other mediators and secondary outcomes), enabling us to compare
our study sample to the national distribution of young women aged
15 to 18. We also elected to use the well-established Child and Ad-
olescent Trauma Screen (CATS) to measure trauma exposure and
PTSD symptomology. We relied on the BASC-3 to gather self-re-
ported data on our hypothesized mechanisms of self-esteem and
self-efficacy. The self-efficacy measurement was supplemented
using the Self-Efficacy Questionnaire for Children drawn from
Muris (29).

We drew upon a variety of validated instruments and other
survey questions to complement these instruments with a range
of additional survey items that explored physical and sexual
health, risk-taking behavior, self-image, future orientation, relation-
ships, and more. We used the Difficulties in Emotional Regulation
Scale-Short Form (30) to measure emotional regulation and the
Future Outlook Inventory (31-33) to capture future orientation.
Our surveys also included items from the National Longitudinal
Study of Adolescent to Adult Health (Add Health) (34), which pro-
vided information on reproductive health outcomes and sub-
stance use.

Baseline survey

We administered a preprogram survey in the fall of school year
2017-2018 to obtain mental and physical health outcome measures
not well captured in administrative data. We used this baseline
survey data to test for and establish balance between treatment

Bhatt et al., Sci. Adv. 9, eabgq2077 (2023) 7 June 2023

Prob > F=0.772

and control groups, improve the precision of our estimates, and
provide information on the overall mental health characteristics
of our population of interest.

Because of funding constraints, we could not conduct a baseline
survey of our entire sample to complement the administrative data
to which we had access for the full study sample. We were able to
draw a random subset of 626 students from our full sample, block-
ing on school and grade, for baseline survey. Of the 626, we success-
fully consented, assented, and surveyed 346 to achieve a response
rate of 55.3%. As shown in Tables 1 and 2 below, we achieved
good balance in our surveyed sample on demographic and other
variables, including our primary outcomes and proposed
mechanisms.

Follow-up survey

Our research team conducted a follow-up survey from May to
October 2018 to capture first-year post-program impacts on key
outcomes for our first study cohort, which received services from
fall 2017 to spring 2019. We worked with the Survey Research
Center at the University of Michigan's Institute for Social Research
(ISR) to administer the follow-up survey to a random sample of ap-
proximately 2000 students using the survey instruments that we
used for the baseline survey. We used a two-phase sampling to
obtain responses from a representative subsample of hard-to-
locate respondents, with a goal of an effective response rate of
85%, which ISR had achieved in our previous studies of CPS
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Table 2. Balance table: Follow-up survey respondents. Significance between the mean differences for the treatment versus control groups was estimated using
a linear regression with block-level fixed effects. All missing cases were imputed using block-level averages. A joint F test was performed on demographic,
academic, and mental health covariates grouped together to test their joint significance. Obs(w) refers to the weighted sample size, i.e., the sum of the sample
weights used in the statistical tests. P values estimated using heteroscedasticity robust SEs. ***P < 0.001; **P < 0.01; *P < 0.05; +P < 0.1. PTSD, posttraumatic stress
disorder.

Variable Treat Control Est P value Obs Obs(w)

Mental health indicators

Anxiety raw score

PTSD at risk or clinically significant

Demographic indicators
Old for grade

Primary language Spanish

Joint F test | (mental health and demographic)

Joint F test Il (demographic only)

Prob > F =

£202 ‘ST 4800100 U0 B10°90US 195 MAMM//:SANY WO | PEPEO [UMOC

students (24). We use the follow-up survey items in two ways: (i) to
assess program impact and (ii) to identify potential mediators of
treatment effects.

Administrative data

Master data sharing agreements with CPS and the Chicago Police
Department (CPD) provided the administrative data foundation
for our statistical analysis of education and arrest outcomes.
Because the study sample was drawn from CPS administrative
data, we had access to longitudinal student-level records for every
student in the treatment and the control groups, including

Bhatt et al., Sci. Adv. 9, eabgq2077 (2023) 7 June 2023

student-level school records on attendance, course grades, test
scores, graduation and college enrollment, and school disciplinary
actions. Students who switch schools or drop out are tracked and
analyzed by original group assignment. Our data suggest that 3%
of CPS 9th and 10th graders switch schools each year; 9% drop
out or leave Chicago. These data were available before the interven-
tion, throughout the intervention period, as well as after interven-
tion, even for students who changed schools as long as they
remained connected to CPS and were particularly valuable to
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track youth for in-person surveys, as students could have changed
schools, dropped out, or changed addresses during the study period.

Our team also has a master data sharing agreement with the CPD
to access arrest data (35). These include data on the identity of the
offender, date and location of the crime event, and criminal charges
(for juvenile and adult offenders). We also had access to CPD vic-
timization data covering juvenile and adult arrests citywide. We
matched our study sample to these arrest records using probabilistic
matching on name and date of birth. This study was approved by
The University of Chicago Institutional Review Board, protocol
IRB17-0585.

Data analysis

Because of our randomized experimental design, our analysis plan
is straightforward. We estimate both the intent-to-treat (ITT) effect
and the treatment-on-the-treated (TOT) effect. The ITT estimate
comes from estimating Eq. 1

Yi=mny+mZ; + Xim, + B; + ¢ (1)

where Y; is an outcome for participant i measured after random as-
signment, Z; is an indicator for having been offered WOW pro-
gramming, B; is a full set of randomization block fixed effects, ¢;
is a random error term, and X; is a set of baseline controls to
improve precision. These include age, school, and grade fixed
effects; an indicator for having a learning disability, an indicator
for having limited English proficiency, an indicator for being old
for grade, and indicators for black and Latinx; and the following ac-
ademic measures measured in the 2016-2017 baseline school year:
number of each type of grade received (A to D and F), days present,
days of out-of-school suspensions, and days of in-school suspen-
sions. We also include indicators for ever being arrested for a
violent, drug, or property related charge. Missingness of baseline
covariates is balanced across treatment and controls groups.
Missing baseline covariates were imputed using randomization
block means by treatment status. For each imputed baseline covar-
iate, we included an indicator identifying those observations that
were imputed.

To estimate the TOT effect, we use random assignment (Z;) as an
instrumental variable (IV) for participation (D;), as in Egs. 2 and 3
(36, 37). The first-stage equation is

Di=vyo+v1Zi + Xiy2 + Bi + i (2)

where D; is an indicator for having participated in WOW program-
ming (defined as having participated in at least one WOW group
session), the ys are parameters to be estimated, y; is a random
error term, and all other variables are defined as above. The rela-
tionship of interest is

Y; =By + P1Di + XiPy + Bi + 9; (3)

The identifying assumption here is that treatment assignment
has no effect on the outcomes of those assigned to treatment who
do not participate. The IV estimate for the parameter B; (Eq. 3) is
essentially a ratio of two ITT estimates—the ITT effect on the
outcome of interest in the numerator and the I'TT effect on partic-
ipation in the denominator.

Bhatt et al., Sci. Adv. 9, eabgq2077 (2023) 7 June 2023

RESULTS

Baseline descriptive statistics

We used the baseline survey to test for and establish balance
between treatment and control groups, improve the precision of
our estimates, and describe the overall mental health characteristics
of our population of interest. Of our 346 survey respondents at base-
line, we observe no statistically significant differences in our 13
baseline measures.

At baseline, young women in the study had suffered, on average,
at least two serious traumatic experiences in their lifetimes; nearly
30% had personally witnessed someone being attacked, stabbed,
shot at, hurt badly, or killed. More than 45% had someone close
die suddenly or violently. Twenty-four percent scored within the
clinical range or the at-risk range for anxiety; 27% scored within
the clinical range or the at-risk range for depression (38).

The baseline survey also helps us understand the baseline prev-
alence of depression, anxiety, and PTSD within this population (N =
346). Approximately 17% of girls surveyed at baseline appeared at
risk for depression and anxiety. About 10% appeared within the
clinically significant range for depression and about 7% for
anxiety. Findings on trauma exposure do not account for experienc-
es of direct physical abuse, sexual abuse, or sexual assault due to
mandatory reporting requirements and may be a conservative esti-
mate. Our baseline surveys indicate that 38% of 10th and 11th grade
young women in our study sample exhibit signs of PTSD; the ob-
served prevalence of probable PTSD among these young women is
twice that of service members returning from Iraq and Afghanistan.
Our depression and anxiety measures are drawn from the BASC-3
SRP-A. The clinically significant range is defined as 2 SDs above the
mean when scores are normalized to the appropriate national norm.
In our case, we use general female, aged 15 to 18. Almost 30% scored
within the probable PTSD range on the CATS, and on average, girls
reported 2.5 exposures to traumatic events.

Follow-up survey outcomes
We observed large and statistically significant treatment-control dif-
ferences in PTSD, depression, and anxiety scores (see Figs. 3 to 5).

We find that participation in WOW causes a 22% decrease in
PTSD symptom severity scores, which measures the frequency
and intensity of PTSD symptoms, and a 38% decrease in scores
that indicate “moderate trauma-related distress.” We also find that
WOW participation causes significant decreases in measures of
anxiety (9.77%) and depression (14.1%) (see Table 3).

We analyze academic outcomes in the administrative data for the
full sample of 3749 girls randomized to treatment and control con-
ditions. We observed no clinically or statistically significant differ-
ences between treatment and control participants in overall
attendance, GPA, or freshman on-track status. Treatment and
control participants displayed virtually identical outcomes on
these measures (see Table 4).

Economic policy analysis (cost-utility results)

Our main results suggest that WOW improved mental health out-
comes for young women participating in the program relative to
those who did not. Building on these findings, we used cost-
utility analysis to examine the economic value of such mental
health improvements relative to WOW's associated program
costs. We focused on observed treatment effects in reducing
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Sample: WOW cohort | (all survey respondents)
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Fig. 3. Mental health trajectory for anxiety (effect of being offered WOW). Note that control means shown in the plot are regression adjusted for both the baseline
and follow-up samples. Treatment means are calculated as the adjusted control means plus the estimated effect of being offered WOW. Confidence intervals are at the
95% significance level. BASC-3, Behavioral Assessment System for Children. N(w), weighted sample size.

depression and PTSD symptoms, converting these mental health
benefits to changes in quality adjusted life year (QALY) units
gained through the intervention. Briefly summarized, QALYs are
constructed by multiplying the length of time that a program
effect is presumed to occur by a utility weight that corresponds to
the quality of life of individual. One year in perfect health is equiv-
alent to one QALY as is 2 years in a very poor health state with the
assigned utility weight of 0.5 (1 year * 1 =1 QALY = 2 years * 0.5).

To generate an estimate of the cost per QALY gained through
WOW, we applied utility weights for depression and PTSD,
drawn from existing research, to the responses in the follow-up
survey administered to the young women in the study. For depres-
sion, we assumed that an individual who is depression-free has a
utility weight of 1 (perfect health) and that an individual who sat-
isfies screening criteria for clinically significant depression has a
utility weight of 0.59 (39). We also assumed that an individual at
risk for clinically significant depression has a utility weight
between 0.59 and 1 proportionate to their BASC-3 depression ¢
score. The assignment of utility weights for PTSD followed a
similar pattern. We assumed an individual who is PTSD-free has
a utility weight of 1 and that an individual with clinically significant
PTSD has a utility weight of 0.61 (40). Those at risk for PTSD
receive a utility weight between 0.61 and 1 proportionate to their
survey CATS PTSD score.

The program cost was estimated to be $2300 per actual partici-
pant in WOW. This number was obtained from Youth Guidance,
the WOW program provider. That cost figure is based on a caseload
of 55 youths served per counselor. It includes the direct salary and
benefit costs of counselors and the curriculum specialists who
provide training and coaching. It also includes further expensing
of program management, other direct programming expenses,
and overhead costs for information technology, human resources,

Bhatt et al., Sci. Adv. 9, eabgq2077 (2023) 7 June 2023

and Youth Guidance financial and program evaluation/quality as-
surance required to operate the program.

We performed an ITT analysis to compare mental health out-
comes among all youth invited to participate in WOW with those
observed in the control group. On the basis of the program take-up
rate of 65%, we converted our program cost data to be comparable
to the ITT measure. The cost per program participant in the ITT
treatment-assigned group was thus $2300%0.6525 or $1501.

Following the medical cost-effectiveness literature, we then com-
puted the cost per QALY gained by computing an incremental cost-
effectiveness ratio (ICER) for each outcome

Costy — Coste | $1501 — $0
QALY; — QALY.) ~ \QALY; — QALY,

where Costr refers to the average cost of implementing WOW cal-
culated within the full treatment-assigned group (e.g., $2300*0.6525
= ~$1500 for the PTSD case). For the cost-benefit analysis, we use
the average program cost across the entire treatment group; because
not everyone in the treatment group enrolls in WOW, the per-
person program cost of $2300 needs to be scaled down by the par-
ticipation rate before we can plug it into the ICER's equation. The
percentage of study participants from the treatment group enrolled
in the WOW program is 65.3%. Note that this percentage varies
slightly across the different mental health constructs, as not every-
one responded to all questions in the survey (e.g., it is 64.92% for
depression, 65.25% for PTSD, etc.). We take an estimate of B,
from the following regression model as an estimate of QALY T —
QALYC

QALY, = I30 —+ ﬁIWOW1 —+ BX + BXmiss —+ Hi =+ &;

where
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Fig. 4. Mental health trajectory for depression (effect of being offered WOW). Note that control means shown in the plot are regression adjusted for both the
baseline and follow-up samples. Treatment means are calculated as the adjusted control means plus the estimated effect of being offered WOW. Confidence intervals

are at the 95% significance level.
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Fig. 5. Mental health trajectory for PTSD (effect of being offered WOW). Note that control means shown in the plot are regression adjusted for both the baseline and
follow-up samples. Treatment means are calculated as the adjusted control means plus the estimated effect of being offered WOW. Confidence intervals are at the 95%
significance level. The left-hand y axis indicates average posttraumatic stress disorder (PTSD) raw scores [Child and Adolescent Trauma Screen (CATS)]; the right hand one
shows the percentage with probably PTSD. The horizontal line showing the probable PTSD incidence for the veterans’ population should only be read using the right-
hand y axis; the average PTSD raw scores (CATS) scale is only valid for the WOW sample (38).

1) QALY; is an individual's utility weight multiplied by an assumed
effect duration of 365 days. (We perform sensitivity analyses of
assumed effect duration below.)

2) WOW; is a WOW treatment binary indicator.

3) X is a vector of baseline covariates.

4) Xmiss is a dummy indicator identifying those cases where the
baseline covariates included in $X$ were imputed, using ran-
domization block-level means.

Bhatt et al., Sci. Adv. 9, eabgq2077 (2023) 7 June 2023

5) W is block-level fixed effects.
6) €; is normally distributed random error term.

We compute an ICER for depression and PTSD separately,
where the cost per QALY refers to the cost per QALY gained in
terms of just that outcome.

We also compute the cost per QALY gained for the combination
of PTSD and depression. To avoid complex assumptions about the
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cumulative impact of co-occurring conditions, we assigned each
student in the study a utility weight that corresponds to the
minimum utility weight that they scored across depression and
PTSD. Although anxiety is one of our primary outcomes, we do
not include it in the main CBA analysis, because we were unable
to find utility weights in the literature that mapped well onto the
anxiety questions asked in the BASC-3. Table 5 reports the cost
per QALY gained for each outcome.

The Institute for Clinical and Economic Research reports two
standard thresholds to use for economic evaluations of pharmaceu-
tical pricing as well as medical and public health interventions in the
United States: $150,000 and $100,000 per QALY (41). Comparing
the cost per QALY gained from WOW to these thresholds, WOW
appears to be highly cost-effective when evaluated solely in terms of
its impact on PTSD or on the combined PTSD/depression outcome.
It is borderline cost-effective when evaluated solely as a depression
prevention intervention.

To assess the sensitivity of these results to variance in the esti-
mates of the program effects, we performed a bootstrap analysis
to examine the variation in our computed ICER for the combined
outcome using 100,000 repetitions. We find that WOW meets the
$150,000 threshold in 92.4% of samples and the $100,000 threshold
in 81.2% of samples. Figure S8 is the cumulative distribution func-
tion of the bootstrapping results.

As a further robustness check, we conducted a bounding exercise
where we generate utility weights for a third mental health outcome,
anxiety, using the utility weights for depression and students’ re-
sponses to anxiety questions of the BASC-3. This does not change
our fundamental result. When we combine utility weights using the
minimum quality-of-life weights for an individual across their
PTSD, depression, and imputed anxiety scores and construct an
ICER, we find that the cost per QALY gained to be $67,505. Assum-
ing the quality of life for anxiety is no better than the quality of life
for depression, this ICER provides an estimate of the cost per QALY
gained across our three primary outcomes.

Table 5. Cost per QALY gained. Showing cost per QALY gained assuming
a 365-day benefit. We also show the number of posited benefit days
required to meet relevant cost-benefit thresholds. QALY, quality adjusted

life year.
Outcome Cost per QALY  Days of posited  Days of posited
gained benefit benefit
presuming a required to required to
365- meet the meet the
day benefit $150,000 per $100,000 per
QALY QALY
threshold threshold
Depression as $180,522 439 659
the only per QALY
valued
outcome
PTSD as the $64,274 156 235
only per QALY
valued
outcome
Combined $58,025 141 212
depression per QALY
and PTSD
Bhatt et al., Sci. Adv. 9, eabgq2077 (2023) 7 June 2023

A second uncertainty (see Table 5) relates to the posited duration
of program effects. If the true program effect were shorter than 365
days, then we may overstate program cost-utility. Examining the
combined depression/PTSD outcome, we find that the intervention
meets the $100,000 benchmark with a posited intervention duration
of 235 days of benefit. The intervention meets the $150,000 bench-
mark with a posited benefit duration of 156 days.

Study limitations

Our analysis has several study limitations that must be considered in
evaluating our results. Within-school randomization creates some
potential for spillovers, which could have led us to understate
program effects. Spillovers occur if control students directly enroll
in WOW, if WOW staff provides informal mentoring or other sup-
ports to control-group students, or if treatment group services indi-
rectly benefit control-group students in other ways.

Our mental health outcomes were based on the BASC-3 instru-
ment rather than a diagnostic clinical interview. Our results thus
should not be taken as providing clinical diagnosis for any specific
individual. Because we could not conduct diagnostic clinical inter-
views, we adopted a conservative approach to the quality-of-life
impact of co-occurring depression and PTSD symptoms, in
which we assumed that the quality of life was equivalent to the
minimum value obtained for each condition independent of co-
morbidity. To the extent that the quality-of-life impact of co-occur-
ring symptoms is worse than the impact of either condition alone,
we may understate the harms associated with co-occurring
conditions.

Given study exigencies arising from the COVID-19 pandemic,
we could not gather data on long-term mental health outcomes
among WOW participants or controls. Our findings are thus
based on respondents’ mental health status as captured in the
follow-up survey. We were therefore not able to measure whether
WOW induced benefits that lasted beyond the study period. We
also could not observe intervention benefits that may have faded
out for some participants before the follow-up survey was adminis-
tered. WOW was also designed to be a 2-year program. We may un-
derstate the program's full benefits given the timing of our mental
health surveys.

Given these limitations, we conducted sensitivity analyses to
examine the duration of program benefit required for WOW to
pass the standard cost-effectiveness threshold. As noted above,
WOW's observed mental health benefits associated with reduced
PTSD and depression symptoms would need to last approximately
157 days (roughly 5 months) for WOW to be deemed cost-effective,
based on the $150,000-per-QALY threshold.

DISCUSSION

Young women, particularly those attending school in low-income,
predominantly minority communities experience high rates of de-
pression, PTSD, and other mental health challenges. Designing and
fielding feasible and cost-effective interventions to address these
challenges remains a key challenge.

The WOW intervention induces marked and statistically signifi-
cant improvement in depression, anxiety, and PTSD symptoms
among the young women who participate in this intervention.
WOW was not designed to move academic outcomes such as
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standardized test scores and grades. In addition, over the period ob-
served, WOW did not improve these outcomes.

Evaluated on the basis of its ability to ameliorate mental health
symptoms, WOW appears highly cost-effective when judged on the
basis of standard cost-utility metrics used to evaluate medical and
public health interventions. These benefits were achieved within the
challenging real-world environment of 10 Chicago public high
schools. At a per-participant cost of $2300, WOW provides one
promising model that can be replicated at scale within resource-
challenged public schools across the country.

The burden of mental health is often unseen and overlooked,
particularly for young women of color, in part because it is not
always associated with externalizing behaviors. This study marks
one of the first studies of adolescent mental health for young
women of color that documents prevalence of mental health chal-
lenges such as anxiety, depression, and PTSD in Chicago. It also
provides rigorous evidence about how to systematically reduce the
prevalence of these challenges at scale through an innovative,
group-based, in-school model of therapy.

These findings are previously unknown in part because of the
limited evidence base for existing interventions and programs in-
tended to address the high rates of trauma exposure and consequent
anxiety, depression, and PTSD found among young women in our
study. Our results suggest that group-based, in-school therapy pro-
grams like WOW can be effective in reducing these rates and high-
light the dearth of alternate services available to the young women
in our study. More attention should be directed to WOW and other
feasible, cost-effective interventions that support the mental health
of young women.

This study was conducted in 10 schools within the real-world
environment in America's third largest city and in its third largest
school district. The study included the vast majority of young
women in these schools; approximately 95% of female students
were randomized to either the treatment or control conditions.

Given that approximately 70% of adolescents’ mental health ser-
vices are received in a school-based setting, this study marks an im-
portant advancement in quantifying the efficacy of the WOW
approach of combining CBT, ACT, and narrative therapy into
group-based counseling. Despite this advancement, there were
young women who had more profound mental health challenges
and more significant needs that were not appropriate for group-
based intervention; future work should examine interventions to
support the needs of these girls.

In our analysis of costs and benefits, we applied the best cost-
utility metrics available. More analyses are needed to specifically
study young women and to provide cost-effective and outcome
measures tailored to this population. Young women experience
high mental health disease burdens but are understudied in the
literature.

It is also important to evaluate school-based, mental health in-
terventions by the same yardsticks that we use to evaluate other in-
terventions to extend life and improve health. If as a society we are
willing to cover the cost of medication to support mental health
through Medicaid and other payment sources, then we should
also finance psychosocial interventions that prove to be cost-effec-
tive when viewed through the lens of these same cost-utility metrics.

Bhatt et al., Sci. Adv. 9, eabgq2077 (2023) 7 June 2023
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