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BACKGROUND: Computerized cognitive behavioral ther-
apy (cCBT) can improve mental health outcomes in White
populations; however, it is unknown whether racial and
ethnic minority populations receive clinical benefits from
cCBT.
OBJECTIVE: To study race differences in the impact of
cCBT use on mental health outcomes among White and
African American primary care patients.
DESIGN: Secondary analysis of a three-arm randomized
controlled clinical trial.
PARTICIPANTS: Primary care physicians (PCPs) referred
2,884 patients aged 18–75; 954 met eligibility criteria
(including elevated mood and/or anxiety symptoms indi-
cated as a score ≥ 10 on Patient Health Questionnaire or
Generalized Anxiety Disorder scale); 704 were random-
ized in 3:3:1 ratio to receive either (1) the cCBT program
(cCBT-only), (2) cCBT plus access to an Internet Support
Group (cCBT+ISG), or (3) their PCP’s usual care (UC).
After exclusions, this study analyzed 689 patients: 590
receiving cCBT, in the combined cCBT-only and
cCBT+ISG groups (91 African American, 499 White), and
99 receiving UC (22 African American, 77 White).
INTERVENTION(S): We used the Beating the Blues cCBT
program that consisted of eight 50-min Internet-delivered
interactive sessions and “homework” assignments to

complete between weekly sessions. College graduate-
level care coaches provided sixmonths of remote support.
MAINMEASURE(S):After prior analyses demonstrated no
effect of the ISG program, we combined the cCBT-only and
cCBT+ISG groups (cCBT) to compare to UC at 6-month
follow-up. Controlling for sociodemographic factors, base-
line symptoms, and treatment arm, we examined race
differences for impact of cCBT versus UC on the mental
health–related quality-of-life (Short-form 12 Health Sur-
vey), and Patient-Reported Outcomes Measurement Infor-
mation System (PROMIS) anxiety, and depression.
RESULTS: Compared to UC, cCBT had no effect on qual-
ity of life (d = 0.10; p = 0.40), depression (d = − 0.19; p =
0.10), or anxiety (d = − 0.16; p = 0.18) forWhites. However,
for African American patients, cCBT was associated with
significant 6-monthdecrease in depression (d =−0.47,p <
0.01) and anxiety scores (d = − 0.54, p < 0.01).
CONCLUSIONS: cCBT may be an efficient and scalable
first step to eliminating disparities in mental health care.
TRIAL REGISTRATION: Clinicaltrials.gov Identifier:
NCT01482806. https://www.clinicaltrials.gov/ct2/
show/NCT01482806?term=rollman&rank=4
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INTRODUCTION

Depression and anxiety are common conditions in primary
care and well-recognized causes of disability.1,2 Despite
the high prevalence of mental health disorders in the
primary care setting, patients often have difficulty access-
ing evidence-based treatments. This is particularly true for
African Americans,3 who are at an increased risk for
mood- and anxiety-related disorders becoming chronic.4

Even patients who do have access to mental health spe-
cialty care may choose to seek treatment for psychological
distress from their primary care physician (PCP), an often
less optimal level of treatment.5,6 However, African
Americans’ wariness toward mental health treatment, and

Key Points
Question

• Is computerized cognitive behavioral therapy (cCBT) as effective for
African Americans as it is for Whites?
Findings

• Compared to Whites, African Americans completed fewer cCBT
sessions but were more likely to report treatment-related improvements in
mental health symptoms.

• African Americans who did not start the cCBT program still reported
benefit, suggesting that simply having someone acknowledge their mental
health, offering evidence-based therapy, and having support available via
care coaches, may confer a therapeutic effect in this population.
Meaning

• cCBT with care coach support delivered in a primary care setting can
be an effective and scalable first step to eliminating disparities in mental
health care. Additional research is required (1) to better understand what
aspects of cCBT interventions are most beneficial to African American
patients; and (2) to develop novel strategies to more effectively adapt to
users’ needs and engagement behavior.
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lack of perceived need, may make them less likely to
pursue any form of treatment, even through their PCP.6

As access to the Internet has become ubiquitous, online
strategies for mental health treatment have emerged as an
alternative to in-person psychotherapy. Internet-delivered
computerized cognitive behavioral therapy (cCBT) has been
proven effective at reducing depression and anxiety7,8; how-
ever, few cCBT trials have included non-White participants9

and examined racial/ethnic differences in cCBT outcomes.
Little is known about how underrepresented minorities engage
with cCBT and whether they benefit from this treatment
modality. Two studies with over 50% of participants being
African American found cCBT to be a helpful treatment for
substance abuse among adults,10,11 and two pediatric studies
examined cCBT as a treatment for mental health disorders,
depression,12 and anxiety13 in cohorts that included non-
White participants. Still, none of these studies examined racial
differences in engagement or treatment effectiveness on out-
comes. As a first step to closing this gap in the literature, our
group examined self-reported outcomes for African American
andWhite primary care patients receiving cCBT for mood and
anxiety and found that the African American patients reported
a greater 6-month decrease in depression and anxiety symp-
toms compared to Whites.14 However, these data were
blinded, did not include a usual care comparison, and were
self-reported outcomes. The next step, therefore, and the aim
of the current study is to examine racial differences in mental
health outcomes using blinded assessor ratings and a usual
care group comparison in a large randomized clinical trial of
online collaborative care for mood and anxiety disorders.

METHODS

This study is a secondary analysis of the NIMH-funded Online
Treatment for Mood and Anxiety Disorders Trial (Online
Treatment Trial; NCT01482806: PI Rollman), approved by
the University of Pittsburgh’s Institutional ReviewBoard. This
trial examined whether a cCBT program embedded in a pri-
mary care setting was effective in improving health-related
quality of life andmood and anxiety symptoms, either alone or
in combination with access to a moderated Internet Support
Group. More detailed methods for the trial are available in the
report of the study’s primary outcomes.15

Primary care physicians (PCPs) from 26 offices in Pitts-
burgh, PA, a mid-sized Eastern city in the USA, all connected
through an electronic medical record system, were notified of
patients’ possible trial eligibility via an automated electronic
message. The PCP then referred interested anxious and/or
depressed patients aged 18 to 75, with reliable access to both
the Internet and telephone, to the Online Treatment Trial.
Study assessors contacted referred patients via telephone.
Study consent forms were mailed to those who scored ≥ 10
on either the Patient Health Questionnaire (PHQ-9)16 or the
Generalized Anxiety Disorder scale (GAD-7),17 signifying at

least a moderate symptom level, and who met all other eligi-
bility criteria (e.g., no psychotic disorder; medically stable, not
currently in mental health treatment). Upon receipt of the
signed consent form, the assessors called the patients again
and administered the baseline assessment, which included
sociodemographics, use of pharmacotherapy, and the 12-item
short-form health survey (SF-12) to determine health-related
quality of life (HRQoL)18, fixed-length Patient-Reported Out-
comes Measurement Information System (PROMIS) meas-
ures to assess mood and anxiety symptoms and pain interfer-
ence19, and Primary Care Evaluation of Mental Disorders
(PRIME-MD) to provide an anxiety and mood disorder diag-
nosis.20 The SF-12 has a mental health composite score
(MCS) and physical health composite score (PCS). At 3 and
6 months, blinded assessors called each participant to repeat
the baseline assessment battery.

Randomization

Protocol-eligible patients were randomized in a 3:3:1 ratio to
(1) 24/7 patient access to a cCBT program provided under the
guidance of a care coach (cCBT-only), (2) cCBT plus access to
a moderated Internet Support Group (cCBT+ISG), or (3) their
PCP’s usual care (UC). Randomization was stratified by prac-
tice size and age group using randomly permuted block
assignments.21

Computerized Cognitive Behavioral Therapy

Patients randomized to either of the two intervention groups
hadWeb access to the cCBT program Beating the Blues (BtB),
a proven-effective program22,23 that employs simple and eas-
ily understood text, audio, and audiovisual clips to maintain
patient interest. The full program consists of eight 50-min-
long interactive sessions and “homework” assignments to
complete between weekly sessions.

Care Coach Support

College graduates with mental health research experience
served as care coaches, and each supported participants exclu-
sively in the cCBT treatment arms for 6 months to monitor
patients’ progress, provide support, and encourage continued
engagement with the cCBT program. The preferred method of
care coach contact was e-mail. If patients reported a worsening
of symptoms and had not responded to e-mail messages, the
care coach e-mailed or telephoned them. If a patient did not
start or complete a session in more than 2 weeks, the care
coach would e-mail them to encourage them to continue with
the program. They also contacted patients if their symptoms
did not improve; in cases of more complex psychosocial
issues, or suicidal ideation; or to resolve technical problems.
Care coaches reviewed their patient panel with a clinical
specialty team consisting of a psychiatrist, psychologist, and
general practitioner during weekly team supervision meetings.
The team made recommendations including general lifestyle
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adjustments, and antidepressant/anxiolytic pharmacotherapy
based on patients’ treatment preferences and response to
cCBT, as well as referrals to mental health specialists when
they did not improve.15 We recorded the number of e-mails,
telephone calls, and total contacts to each participant.

Statistical Analyses

We combined participants randomized to cCBT-only and
cCBT+ISG into a single group (cCBT arm), as they both had
access to the cCBT program and the study reporting the
primary trial outcomes found no overall effect of the ISG
program and no race differences in the effect of ISG.15 We
compared sociodemographic factors and baseline symptoms
between patients who self-identified as White or African
American. Additionally, we compared the same characteristics
between the cCBT and UC arms, stratified by self-identified
race. All categorical variables were described using sample
proportions and compared using a chi-square test; continuous
variables were described using means and standard deviations
and compared using two-sample t tests.
In order to address our primary objective, we assessed

whether race (White vs. African American) moderated the
effect of cCBT (versus UC) on outcomes: SF-12 MCS,
PROMIS anxiety, and PROMIS depression. Using linear
mixed models, each of the outcomes was modeled as a func-
tion of study arm (cCBT vs. UC), time, race (African Amer-
ican vsWhite), and all 2- and 3-way interactions. Additionally,
we adjusted for age group and site size as the randomization
was stratified on these factors. Of interest was the significance
of the 3-way interaction term, which would denote heteroge-
neity of the treatment effect across race groups. These analyses
were hypothesis driven and based on our previously published
findings.14

As a secondary analysis, we performed intensity-adjusted
analyses in order to assess “how much” of the cCBT interven-
tion resulted in improvements on outcomes. This was opera-
tionalized by fitting the same linear mixed models mentioned
above but after replacing the study arm covariate with the
number of cCBTsessions (ranging from 0 to 8).We ran similar
models for number of care coach contacts and cCBTmessages
sent from the care coach to the user. Additionally, we assessed
whether the relationship between number of cCBT sessions,
contacts, messages, and associated outcomes differed between
Whites and African Americans.
Estimates and 95% confidence intervals for between-group

differences and effect sizes were calculated based on mixed
model contrasts. All significance tests were based on a type I
error of 5% with no adjustments for multiplicity. Statistical
analyses were conducted in SAS® 9.4 (Cary, NC).

RESULTS

Of 2,884 patients referred by PCPs, 954 met eligibility criteria,
of whom 704 consented to the trial and were randomized (603

cCBT, 101 UC; Fig. 1). We excluded 15 participants who
identified their race/ethnicity as other than White or African
American/Caribbean Black (from here on referred to as Afri-
can American) due to small race/ethnicity group numbers. The
final sample of 689 included 590 patients assigned to cCBT
(91 African American, 499White) and 99 to the UC group (22
African American, 77 White).
Race and treatment group differences across baseline char-

acteristics are shown in Table 1. At baseline, compared to
Whites, the African American group was younger, included
fewer males, was less likely to be married and employed, and
reported lower social support. Those in the African American
group were more likely to report major depression and lower
physical quality of life. Additionally, African Americans
reported slightly higher depressive symptoms on the PHQ-9
screen.
The mixed models comparing cCBT versus UC among

Whites showed no effect of cCBT on 6-month change in SF-
12 MCS (d = 0.10; p = 0.40) or PROMIS-Depression and
PROMIS-Anxiety scores (d = − 0.19; p = 0.10; d = − 0.16; p =
0.18; Table 2). For African Americans, cCBT was associated
with greater improvement in SF-12 MCS (d = 0.25, p = 0.25),
although this difference was not statistically significant. How-
ever, African Americans in the cCBT group reported a signif-
icantly greater decrease in PROMIS-Depression (d = − 0.47, p
< 0.01) and PROMIS-Anxiety scores (d = − 0.54, p < 0.01)
compared to those in the UC group (Table 3).

Figure 1 Consort diagram for Online Treatment for Mood and
Anxiety Disorders Trial examining the effectiveness of a computer-
ized cognitive behavioral therapy (cCBT) program embedded in a
collaborative care approach for primary care patients with depres-

sion and anxiety.
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The three-way interaction testing whether cCBT has a dif-
ferential benefit by race showed a marginal effect for
PROMIS-Anxiety only (p = 0.05), suggesting that compared
to Whites, African Americans reported a greater benefit of the
cCBT program on anxiety symptoms (African Americans: d =
− 0.54, p < 0.01; Whites: d = − 0.16, p = 0.18). There was no
significant subgroup effect of race on SF-12 MCS (p = 0.54)
or PROMIS-Depression (p = 0.11).
We tested the association between the number of Beat-

ing the Blues (BtB) sessions completed and mental health
outcomes. Whites completed more BtB sessions on aver-
age (5.5, SD = 2.7) than African Americans (4.7, SD =
2.7; p = 0.03).14 For Whites, the number of BtB sessions
completed was associated with 6-month improvements on
all measures (Table 4); however, for African Americans,
more sessions only conferred greater benefit on the
PROMIS-Anxiety score (p = 0.014) (Table 3). There was
a significant race difference in the effect of number of
sessions for SF12 MCS (p = 0.04). For Whites, only those
who completed 4 or more BtB sessions reported greater
improvements in SF12 compared to controls (Table 4),
whereas all African Americans in the cCBT arm reported
improvements in SF12, even if they completed zero BtB
sessions (Table 4).

Examining number of care coach contacts, the African
American patients who completed zero BtB sessions received
more care coach contacts (mean = 11.19) than Whites who
completed zero BtB sessions (mean = 8.30). However, number
of care coach contacts did not explain race differences in the
effect of treatment or number of BtB sessions on outcomes
(data not shown).

DISCUSSION

This study found that compared to usual care, cCBTconferred
improvements in anxiety for African American but not for
White primary care patients. Further, for the African American
patients, cCBTwas associated with 6-month improvements in
depression and mental health–related quality of life. The more
positive mental health impact of cCBT for African Americans
as compared to Whites cannot be explained by number of
Beating the Blues (BtB) sessions completed or frequency of
care coach support.
Several systematic reviews show cCBT has a positive effect

on mental health outcomes for Whites.8,24–26 Surprisingly,
however, the current trial failed to show a robust cCBT effect
for White patients despite cCBT having mental health benefits

Table 1 Baseline Sociodemographic, Clinical Characteristics, and Engagement in Computerized Cognitive Behavioral Therapy Program
(cCBT) for African American and White Race Primary Care Patients

African American White All African
American
vs Whites
p value

cCBT (n = 91) UC (n = 22) p value cCBT (n = 499) UC (n = 77) p value

Age, mean (SD) 40 (14) 39.59 (12.12) 0.92 43.59 (14.20) 42 (15) 0.47 0.01
Female, % (N) 87 (79) 91 (20) 0.60 78 (390) 77.9 (60) 0.96 0.02
HS degree or higher, % (N) 77 (70) 86 (19) 0.33 83 (414) 83.12 (64) 0.97 0.28
Marital group, % (N) 0.94 0.06 < 0.01
Single 62.64 (57) 59.09 (13) NA 35.87 (179) 45.45 (35) NA NA
Married 17.58 (16) 18.18 (4) 44.89 (224) 45.45 (35)
Sep/div/widowed 19.78 (18) 22.73 (5) 19.24 (96) 9.09 (7)

Living alone, % (N) 21 (19) 9 (2) 0.36 18 (92) 10 (8) 0.08 0.75
Social support, mean (SD) 61.07 (18.52) 65.09 (14.56) 0.34 67.49 (16.04) 70.47 (13.35) 0.08 < 0.01
Employed, % (N) 57.14 (52) 68.18 (15) 0.34 71.74 (358) 71.43 (55) 0.95 0.009
Dx of PRIME-MD‡,§, % (N) 0.55 0.02 0.02
Depression only 14.44 (13) 18.18 (4) NA 18.84 (94) 9.09 (7) NA NA
Anxiety only 2.22 (2) 4.55 (1) 8.22 (41) 15.58 (12)
Both depression and anxiety 83.33 (75) 77.27 (17) 69.14 (345) 70.13 (54)

PHQ-9*, mean (SD) 14.44 (4.52) 14.09 (4.48) 0.75 13.12 (4.96) 12.86 (5.11) 0.67 0.01
GAD-7†, mean (SD) 13.16 (4.15) 12.55 (4.45) 0.54 12.78 (4.42) 13.75 (4.14) 0.07 0.76
PROMIS Depression,
T-score mean (SD)

63.32 (6.80) 61.07 (5.89) 0.16 62.15 (6.00) 61.57 (6.60) 0.44 0.20

PROMIS Anxiety, T-score
mean (SD)

66.69 (5.86) 64.44 (5.83) 0.11 65.78 (5.98) 65.73 (5.78) 0.94 0.43

SF-12 MCS, mean (SD) 31.04 (10.01) 31.18 (9.37) 0.95 31.54 (8.68) 31.05 (9.42) 0.65 0.66
SF-12 PCS, mean (SD) 47.03 (13.14) 49.20 (16.87) 0.51 51.52 (12.03) 53.32 (11.21) 0.22 < 0.01
Access to ISG, % (N) 58.24 (53) NA NA 48.5 (242) NA NA 0.34

*PHQ-9 = Patient Health Questionnaire 9-item Scale, assessor-administered
†GAD-7 = Generalized Anxiety Disorder 7-item Scale, assessor-administered
PHQ-9 and GAD-7 scores were assessed by research assistants, who were blinded to patient randomization status, over the telephone at baseline. The
baseline assessor-administered PHQ-9 scores were highly correlated with self-entered PHQ-9 scores at session 1 (r = 0.53; p < 0.01). Race was self-
reported. Primary Care Evaluation of Mental Disorders (PRIME-MD) was used to evaluate depression and anxiety diagnosis. All categorical variable
p values are based on a chi-square test. All continuous variable p values are based on a t test or rank sum test for 2-group comparisons, and a Kruskal-
Wallis test or analysis of variance for 3-group comparisons. Adjusted models controlled for age, gender, education, PHQ-9, and baseline
pharmacotherapy use
‡Depression is defined as major depressive disorder (MDD) or dysthymia
§Anxiety is defined as generalized anxiety disorder (GAD), panic disorder (PD), or anxiety disorder not otherwise specified (AD NOS)
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for African Americans. These paradoxical racial differences
for the cCBT effect may in part be due to the unexpectedly
positive effect of usual care among White patients; in fact,
White usual care patients reported 6-month improvements in
mental health–related quality of life that was similar to White
patients who completed 4 sessions of BtB. In contrast, African
American patients in usual care reported less improvement in
their mental health symptoms, whereas African Americans
with access to cCBT reported larger improvements in symp-
toms even without completing any session of the BtB program
or engaging with treatment through a care coach. Thus, from
these preliminary data, it appears that African Americans in
primary care may receive benefit in mental health symptoms
simply by being offered and having available an intervention
with support.
Racial disparities in access to and quality of mental health

treatment may also partly explain the current findings showing
a treatment response for African Americans but not Whites.
For many African Americans in the study, this program may
have been their first exposure to mental health screening and
treatment. Indeed, more Whites were prescribed psychophar-
macological interventions for mental health than African
Americans (90% vs. 76%, respectively; p < 0.01).14 Unfortu-
nately, this study did not collect data on race differences in

history of mental health screening, frequency of prior discus-
sions with the PCP regarding mental health, treatment refer-
rals, treatment availability, or treatment uptake among primary
care practices. Thus, it is difficult to interpret the potentially
differential impact of usual care on mental health for Whites
and African Americans. Further, it may be that Whites in the
usual care arm, once identified as having depression, were
more likely to seek out treatment on their own compared to
African Americans, who are traditionally not likely to seek out
treatment for depression/anxiety but instead attempt to man-
age it on their own.27,28 For many of the African American
patients in this study, due to health care access and comfort
level with mental health, the BtB programmay have been their
only real and perceived option for treatment, whereas the
White patients in the study may have sought out or had mental
health resources already in place.
Our previous report found that African Americans enrolled

in cCBTwere less likely to start the program (25% of African
Americans vs. 13% of Whites did not log in once) and com-
pleted fewer sessions than whites in the program (median 4.7
vs. 5.5).14 Despite completing fewer sessions, the African
American patients still reported greater benefit from cCBT
compared to Whites. Based on prior data from the current trial
showing a dose-dependent response curve, in which the

Table 2 Results of Mixed Models Comparing 6-Month Outcomes for White Primary Care Patients Randomized to Computerized Cognitive
Behavioral Therapy (cCBT) Program Versus Usual Care (UC)

White patients (n = 576) cCBT (N = 499) UC (N = 77) Between-group difference (95% CI) Cohen’s d (95% CI)

MCS
Baseline 31.94 (0.49) 31.44 (1.23) 1.17 (− 1.57, 3.92) p value = 0.4015 0.10 (− 0.13, 0.32)
6 month 44.20 (0.52) 42.53 (1.28)
Delta 6 month 12.26 (0.52) 11.09 (1.30)
PROMIS-Anxiety
Baseline 65.75 (0.38) 65.69 (0.96) − 1.40 (− 3.44, 0.64) p value = 0.178 − 0.16 (− 0.40, 0.07)
6 month 56.98 (0.41) 58.31 (1.00)
Delta 6 month − 8.77 (0.39) − 7.37 (0.96)
PROMIS-Depression
Baseline 62.19 (0.38) 61.59 (0.94) − 1.55 (− 3.41, 0.31) p value = 0.102 − 0.19 (− 0.43, 0.04)
6 month 53.50 (0.40) 54.46 (0.97)
Delta 6 month − 8.68 (0.35) − 7.14 (0.88)

Table 3 Results of Mixed Models Comparing 6-month Outcomes for African American Primary Care Patients Randomized to Computerized
Cognitive Behavioral Therapy (cCBT) Program Versus Usual Care (UC)

African American
Patients (n = 113)

cCBT (N = 91) UC (N = 22) Between-Group Difference (95% CI) Cohen’s d (95% CI)

MCS
Baseline 31.68 (1.09) 31.73 (2.21) 3.01 (− 2.10,8.13) p value = 0.248 0.25 (− 0.13, 0.64)
6 month 43.81 (1.12) 40.84 (2.21)
Delta 6 month 12.13 (1.18) 9.11 (2.33)
PROMIS-Anxiety
Baseline 66.47 (0.85) 64.20 (1.72) − 5.65 (− 9.44, − 1.85)p value = 0.0036 − 0.54 (− 0.92, − 0.16)
6 month 56.01 (0.87) 59.39 (1.72)
Delta 6 month − 10.46 (0.87) − 4.81 (1.72)
PROMIS-Depression
Baseline 63.36 (0.83) 61.04 (1.68) − 4.75 (− 8.20,− 1.31)p value = 0.0069 − 0.47 (− 0.85, − 0.09)
6 month 53.93 (0.85) 56.37 (1.68)
Delta 6 month − 9.43 (0.79) − 4.67 (1.57)

The p value for 3-way interaction restricted to 6 months for MCS model is 0.5349, for PROMIS-Anxiety is 0.0536, and for PROMIS-Depression is
0.1084
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outcomes improved as the number of completed sessions
increased, we would expect that African Americans would
have less benefit from cCBT; however, we show in the current
analyses that number of sessions completed had no impact on
outcomes in African Americans, whereas it did for Whites. In
fact, those African Americans who had access to cCBT but did
not start the program still reported marginally greater reduc-
tion in mental health symptoms as compared to the UC group.
Thus, the CBT skills acquisition alone likely does not explain
improvement in clinical symptoms reported by African Amer-
ican patients. Indeed, since patients formed a positive alliance
with the program that is comparable to a face-to-face psycho-
therapies29, it is possible that African Americans had a strong
belief that the treatment would work and their symptoms
would improve. Therefore, even the opportunity to engage in
a treatment they perceived as effective conferred benefit.
Computerized self-help programs are most effective when

the treatment is professionally supported.24 Care coaches in
the current study provided a high level of psychological sup-
port to participants and made on average 14 contacts with each
participant. This is particularly critical given that participants’
perceived absence of support has been noted as a primary
reason for poor adherence and treatment drop-out.30 In a
large-scale pragmatic trial comparing cCBT (Beating the
Blues and MoodGYM) to usual care,31 the cCBT intervention
showed no benefit over usual care in improving depressive
symptoms, a result that was likely due to perceived inadequate
level of support,30 and as a potential consequence, one quarter
of the participants had dropped out of the study by 4 months.
Given the importance of close and regular clinical support,

it is possible that even patients who did not acquire any new
CBTskills benefited from receiving e-mails and calls from the
study care coach. We hypothesized that care coach support
would be particularly beneficial for African American study
patients due to this group’s reported lower level of social
support as compared to Whites. However, we found no sig-
nificant effect of care coach support contacts on mental health
outcomes to help explain the differential effect of the cCBT
intervention by race. Although not examined in the current
study, patient-program alliance has been associated with
cCBT engagement.29 Thus, as with face-to-face clinical
encounters, future research may find that racial concordance

or perceived personal similarity between the patient and the
care coach is linked to improved outcomes.32

In addition to differences in treatment outcomes, this study
also identified several sociodemographic disparities between
African Americans and Whites that may be associated with
mental health risk. African Americans in this study were less
likely to be married or/and reported lower levels of social
support compared to their White counterparts. These findings
are not unique to this sample as studies have consistently
found that African Americans have a lower socioeconomic
status,33 are less likely to get married and more likely to get
divorced,34 and report smaller social networks and lower
perceived social support.35 Although these factors did not
impact the within group differences (cCBT vs UC) in out-
comes observed in our primary analyses, all of these socio-
demographic factors have been found to play a role in physical
andmental health.33,36 Thus, future programs to address health
disparities likely need to consider that impact of social deter-
minants of poor health and not simply implementing treat-
ments that focus on the readily addressable, surface-level,
mental health concerns.

Limitations. Two main features of the current study may
have limited its generalizability. This study only included
patients from primary care practices in one geographic
location. Second, only patients with Internet access and
a desktop or laptop computer at home were eligible to
participate. Thus, we may have excluded several lower-
income patients who may have benefited from the pro-
gram but did not have home Internet access. Despite these
restrictions, the sample was relatively racially and socio-
economically diverse, with over 18% of participants being
African American and 1 out of 5 participants having less
than a high school education.
Another major limitation of the study is our lack of details

regarding current or history of psychological treatment and
qualitative data regarding patient perceptions of the cCBT
program, data that may help elucidate the racial differences
in treatment response. Finally, this study lacked the qualitative
interviews necessary to fully understand the non-specific com-
ponents of the cCBT intervention arm that African American
patients found beneficial.

Table 4 Mean 6-Month Improvement for Usual Care, and as a Function of no. of Beating the Blues (BtB) Sessions completed Within the First 6
Months for White and African American Primary Care Patients

Usual care Zero BtB sessions 2 BtB sessions 4 BtB sessions 8 BtB sessions p value

Whites N = 67 N = 78 N = 102 N = 186
11.09 SF-12 MCS 7.96 9.63 11.29 14.62 < 0.01
− 7.37 PROMIS Anxiety − 6.80 − 7.60 − 8.40 − 10.00 < 0.01
− 7.14 PROMIS Depression − 6.70 − 7.49 − 8.28 − 9.85 0.01
– Care coach contacts 8.30 14.20 14.86 17.69 N/A
African Americans N = 23 N = 18 N = 14 N = 20
9.11 SF-12 MCS 10.41 11.38 12.34 14.26 0.16
− 4.81 PROMIS Anxiety − 7.02 − 8.69 − 10.36 − 13.70 0.01
− 4.67 PROMIS Depression − 7.36 − 8.16 − 8.97 − 10.59 0.35
– Care coach contacts 11.19 12.90 13.75 16.43 N/A

p value is from the test statistic for testing the interaction between no. of sessions and time
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CONCLUSIONS

Several systematic reviews have demonstrated the bene-
fit of cCBT programs. However, because prior trials
included almost exclusively White participants, we lack
data on whether these evidence-based cCBT programs
are as effective for minority populations. Interestingly,
the current trial data from a primary care setting hint
that African American primary care patients may derive
more benefit from an Internet-delivered cCBT program
than their White counterparts, who traditionally have
had better access to mental health care.
The widespread deployment of cCBT into primary care

could become an efficient and replicable first step to eliminat-
ing disparities in mental health care. However, two things are
needed for this to become a reality: first, additional research is
required in order to understand what aspects of the cCBT
intervention are most beneficial to African American patients;
second, novel strategies are needed for increasing engage-
ment, such as programs that are customized for different
cultures and that will adapt to the user and their behavior.29,37
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