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ABSTRACT

OBUECTIVE: Depression among adolescents is a leading public
health problem. Although screening for adolescent depression
in primary care is strongly recommended, screening rates
remain low. Effective quality improvement (QI) initiatives can
facilitate change. This study aims to assess the impact of a QI
learning collaborative on adolescent depression screening and
initial plans of care in primary care.

MEeTHODS: Seventeen pediatric-serving practices in Vermont
participated in a QI learning collaborative aimed at improv-
ing practitioner knowledge and office systems around adoles-
cent depression screening. Monthly medical record reviews
provided monitoring of adolescent depression screening
and initial plans of care over 7 months for QI. Randomly
sampled annual medical record review data allowed compar-
ison of screening and initial plans of care after the QI learn-
ing collaborative between participating and 21 control
practices.

REesuLTS: As practices improved their office systems around
adolescent depression screening and initial plans of care, data
showed marked improvement in depression screening at all
17 practices, from 34% to 97% over 7 months. Adolescents at
participating practices had 3.5 times greater odds (95% confi-
dence interval [CI], 1.14—10.98, P =.03) of being screened for
depression and 37.5 times greater odds (95% CI, 7.67—183.48,
P < .0005) of being screened with a validated tool than adoles-
cents at control practices, accounting for patient characteristics.
CONCLUSIONS: There were significant within practice increases
in adolescent depression screening after a QI learning collabora-
tive, as well as in comparison with control practices 1 year later.

KEYwoRDS: adolescent mental health; primary care; quality
improvement
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WHAT's NEw

A quality improvement project focused on adolescent
depression leads to improved adolescent depression
screening with sustained improvements out to a year
compared with controls.

DEPRESSION IS COMMON among adolescents in the
United States, with a point prevalence of approximately
12.5% of 12- to 17-year-old adolescents experiencing a
major depressive episode in 2015." Point prevalence in
Vermont between 2009 and 2013 was comparable with
the national average.” For most healthy adolescents, the
primary care practitioner is the only health care profes-
sional with whom they come in regular contact.” Accord-
ing to the American Academy of Pediatrics (AAP) 59th
Periodic Survey in 2004, 80% of pediatricians believed
that they were responsible for screening for mental ill-
nesses, including depression.” The US Preventive

"Present address of Sara E. Barry: OneCare Vermont, University
of Vermont Medical Center, 356 Mountain View Dr, Colchester,
VT 05446

AcApemiC PEDIATRICS
Copyright © 2019 by Academic Pediatric Association

Services Task Force recommended in 2009 and 2016 that
all adolescents 12—18 years be screened for depression if
adequate supports existed to diagnose and treat patients.”

Over the past 10 years, the AAP increased efforts to pro-
vide education and tools to pediatricians supporting efforts
to increase depression screening, initiate care, and make
referrals.® However, a comparison of the 2004 and 2013
AAP Periodic Surveys showed that the percentage of all
pediatricians surveyed who “inquire or screen” for depres-
sion hasn’t changed significantly, and although the percent-
age of those willing to treat, manage, or co-manage patients
with depression did increase, it remained low (<25%).° One
recent study showed increases in mental health screening of
0- to 21-year-old patients 6 months after a quality improve-
ment (QI) learning collaborative.” Both a clinical trial® and
QI project’” showed short-term increases in adolescent
depression screening and treatment after focusing on educa-
tion for pediatric-serving physicians around adolescent men-
tal health and related office systems changes. Further
research is needed to determine whether these changes are
an improvement compared with a control group.

With >18 years of experience, the Vermont Child
Health Improvement Program (VCHIP) is the oldest
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running improvement partnership nationally, aiming to
“optimize the health of Vermont children by initiating
and supporting measurement-based efforts to enhance
public and private child health practice.”'’ In 2012,
VCHIP created Child Health Advances Measured in Prac-
tice (CHAMP), a voluntary QI network of pediatric-serv-
ing (pediatric and family medicine) practices. The first
year’s QI learning collaborative focused on immunization
coverage among children and adolescents.'' The second
year focused on adolescent depression screening and ini-
tial plans of care.

The overall objective of this study was to evaluate the
impact of the QI learning collaborative on adolescent
depression screening and initial plans of care. The specific
aims were 1) to increase adolescent depression screening
at health supervision visits to at least 95%, and 2) to
increase initial plans of care among those screening posi-
tive to at least 95%.

MEeTHODS

INTERVENTION

In 2013, VCHIP received funding through the Vermont
Department of Health to conduct an adolescent depression
QI learning collaborative. At this time, the CHAMP net-
work included approximately one quarter of the pediatric-
serving practices in the state, providing primary care for
approximately one third of children and adolescents. To
our knowledge, there were no other primary care QI proj-
ects for adolescent depression in Vermont until this learn-
ing collaborative. All practices in the CHAMP network
were recruited to participate in the QI collaborative, mod-
eled after the Institute for Healthcare Improvement Break-
through Series Collaborative.'” As an incentive, physicians
were offered 25 credits toward Part IV, Maintenance of
Certification (MOC) and up to 20 hours of continuing
medical education. Participants were motivated by the
shared learning opportunity both within and across practi-
ces. Participating practices formed multidisciplinary
(physicians, nurses, and administrative staff) teams respon-
sible for setting practice goals, implementing changes, and
measuring improvements on a monthly basis. Team mem-
bers were required to attend a day-long learning session
and at least 3 of 6 project calls over 7 months.

VCHIP staff (project director, coordinator, principal
investigator, and physician lead) launched the QI collabo-
rative at the learning session. Practice-specific data were
reviewed with practice teams to demonstrate gaps
between adolescent depression screening with validated
tool percentages (27%, 27%, and 41% of 14-, 15-, and
16-year-old adolescents, respectively) and national rec-
ommendations to screen 100% of adolescents. Clinical
guidelines'*'* concerning adolescent depression and sui-
cide screening, assessment, and initial management were
presented in workshops, eg, addressing near-positive
scores as an opportunity to engage adolescents in discus-
sions. Ideas for implementing office systems changes
across 5 domains outlined in the AAP’s Mental Health
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Practice Readiness Inventory (MHPRI; Supplementary
Table 1 and Appendix)'”"'® were discussed. Each practice
team completed an MHPRI, and they discussed improve-
ments that would help their practice.

Practices chose the depression screening tool that
worked best for their practice from those listed in the
AAP Mental Health Toolkit.'* Practice teams met at least
monthly to make plans for modifying workflows to incor-
porate depression screening and complete monthly
Plan-Do-Study-Act (PDSA) cycles to test their changes
systematically. Teams submitted PDSA worksheets to
VCHIP each month along with medical record review
data. In response, VCHIP provided visualizations of their
data and team-specific coaching for improvement, such as
next steps in PDSA cycles, engaging practice staff, and
techniques to improve office workflow.

VCHIP identified successes and challenges among prac-
tice teams and addressed these during 6 all-practice calls.
Topics included review of screening tools and implementa-
tion strategies; coding and billing issues; improving com-
munication with referral resources including crisis services
for suicidality; substance abuse resources; use of patient
registries to recall patients for annual health supervision vis-
its; and impact of the QI collaborative on office systems.
Attendance on calls ranged from 7 to 16 practices with an
average of 14 practices per call. Eighty-two percent (14/17)
of participating practices attended 5 or all 6 calls.

DATA SOuRCEs

OVERVIEW

There were 2 sources of medical record review data
analyzed for this study. First, small convenience medical
record samples of 12- to 18-year-old patient health super-
vision visits were collected monthly by practitioners par-
ticipating in the QI collaborative. These convenience
samples of “Monthly” data were used by VCHIP and
practices to track monthly improvements in depression
screening and initial plans of care. Second, VCHIP con-
ducted a larger randomly sampled medical record review
of all CHAMP network practices that could be used to
test the impact of participation in the year after the QI col-
laborative compared with the year before. These random
samples of “Annual” data contained visits for 14- to 16-
year-old patients in participating and control practices
sampled in the year after the QI collaborative (2014)
paired with their own visit data before the start of the QI
collaborative (2012). VCHIP collected both medical
record reviews under existing Business Associates Agree-
ments with practices and with approval from the Univer-
sity of Vermont’s Institutional Review Board. Details of
the data samples, measures, and analyses for “Monthly”
and “Annual’ medical record reviews are presented in the
sections to follow.

MOoNTHLY SAmMPLE
In 2013, 17 practices in the CHAMP network voluntarily
participated in the QI collaborative (Fig. 1). Practitioners at
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39 CHAMP Practices

1773 Patients
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22 Control Practices

7 Pediatric, 15 Family Medicine
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5 Eligible Patients
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21 Control Practices
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17 Participating Practices
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Figure 1. Study sample selection of participating and control practices and number of patients from the CHAMP network. CHAMP indicates

Child Health Advances Measured in Practice.

these practices submitted 7 months of medical record
review data to VCHIP using a standard data collection
form provided by VCHIP. The eligible population included
12- to 18-year-old patients attending a health supervision
visit in the past month. Participating practices were
required to submit a convenience sample of 10 adolescents
each month, and because some practices had more than 1
practitioner receiving MOC, some practices chose to sub-
mit >10. On average, each practice submitted data on 14
adolescents per month, and 2 practices missed 1 month of
data submission. For QI purposes, convenience samples
were adequate to provide signals of change in processes of
care delivery.'’

MonTHLY MEASURES

In the monthly QI samples, practices reported to VCHIP
whether depression screening was performed using a vali-
dated screening tool. Sixteen practices used the validated
Patient Health Questionnaire (PHQ)-9 '® modified and val-
idated for adolescents,'” encouraged by VCHIP because it
asks about functioning and suicidality. One practice used
the PHQ-2, also validated for adolescents”, followed by
the PHQ-9 when positive. Practices reported whether the
patient screened positive for possible depression (PHQ-9
score >10), and if yes, whether an initial plan of care was
documented, including in-office intervention, follow-up
visit with primary care practitioner, referral to a mental
health professional, or other plan (such as starting depres-
sion medication, patient already receiving mental health
services, or patient screened positive but symptoms due to
another disorder).

Practices also assessed their office systems and sup-
ports by completing the MHPRI at the beginning and end

of the QI collaborative.'”> The MHPRI had 32 items,
scored on a 3-point scale: 1) We do this well; 2) We do
this to some extent; or 3) We do not do this well. Items
were grouped into 5 domains, described by Foy et al'®:
community resources, health care financing, support for
children and families, clinical information systems, and
decision support for clinicians (Supplementary Table I
and Appendix).

MONTHLY ANALYSES

VCHIP tracked the monthly percentage of adolescents
screened for depression, positive for depression, and with
initial plans of care following a positive screen (Table 1).
Figure 2 is a run chart showing the percentage screened for
depression monthly, allowing visualization of individual
practice improvement over 7 months. If a practice did not
screen any adolescents or did not find any positive screens
in a particular month, the practice was excluded from the
denominator to calculate the percent screening positive or
with initial plans of care, respectively. Since we expected
positive screens at practices to be around 10%,' " the small
number of positive screens was collapsed across practices
and averaged at the patient level each month to calculate
the average percent with any initial plan of care for adoles-
cents with positive screens (Table 1).

MHPRI item scores were averaged to give a single
score ranging from 1 to 3 overall and within each of the 5
domains. The average MHPRI scores at the end of the QI
collaborative were compared with the average scores
from the beginning using paired ¢ tests, with P < .05 indi-
cating statistical significance. Analyses dropped missing
observations from 5 practices missing 1 item and 1 prac-
tice missing 6 of the 32 items.
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Table 1. Patient-Level Summary of Adolescents’ Medical Records Reviewed, Screened for Depression With a Validated Tool, and Positive
on the Screen Over 7 Months

Month
1 2 3 4 5 6 7

Number of medical records reviewed, N 206 242 257 240 227 244 224
Number screened, n; (%) 80 (39) 179 (74) 248 (97) 228 (95) 214 (96) 237 (97) 213 (95)
Number of positive screens, n, (%) 14 (18) 32 (18) 49 (20) 40 (18) 45 (21) 36 (15) 36 (17)
Initial plans of care following positive screen

Any initial plan of care, % 79 88 94 95 87 97 100

In-office intervention, % 64 53 86 78 67 69 78

Follow-up with primary care practitioner, % 64 56 67 73 51 67 81

Referral to mental health professional, % 36 41 37 40 42 42 53

Other plan, % 43 50 33 40 33 42 44

Among the adolescents with a positive screen, the percent with any initial plan of care and the percent with specific types of plans is
shown.

N =number of medical records reviewed in the quality improvement (Ql) data sample; ny = number of adolescent patients screened in the
QI data sample; n, = number of screens positive for possible depression out of all adolescents screened. Percentages (%) do not add up
across the different types of initial plans of care to total “Any initial plan” because 1 adolescent may have multiple plan types. There was 1
practice in month 5 and 1 in month 7 that did not submit data. “Other plan” included plans such as starting depression medication, patient
already receiving mental health services, or patient screened positive but symptoms due to another disorder.

ANNUAL SAMPLE

By 2014, there were 39 practices in the CHAMP net-
work (17 QI participants and 22 controls) with 1773 ado-
lescent patients randomly selected for medical record
review (Fig. 1) by independent reviewers hired and
trained by VCHIP clinical and data management staff.
The eligible population included adolescents from the
whole practice (not just patients of practitioners partici-
pating in the QI collaborative), 14- to 16-year-old patients
in 2014, and therefore 12- to 14-year-old patients in 2012,
with at least 1 health supervision visit ever at the practice,
and with at least 1 in-person visit in the past 3 years.
VCHIP’s goal was to randomly sample 50 charts of the
eligible population in 2014 from each practice. Eight of
the practices had only 40 to 49 eligible patients, and 3 had
10 to 20. Patients were excluded if they were not practice

Percent of Adolescents Screened for Depression

members in 2012 (N =202), had missing data on a single
variable (N =2), or were at the one practice with few eli-
gible patients (N =5). The final annual sample of 38 prac-
tices had 1564 patients (Fig. 1).

ANNUAL MEASURES

Acute and health supervision visits occurring in 2014
and 2012 were reviewed for the eligible population
selected in 2014. Reviewers collected patient demo-
graphics, indicated any depression screening and screen-
ing with a validated tool (PHQ-2/PHQ-9), and recorded
initial plans of care (follow-up with primary care practi-
tioner, referral to mental health professional, or depres-
sion already being addressed) for the eligible population.
The reviewers did not assess in-office interventions or all
the details of other plans in the annual data due to the

4 5 6 7
Month

Figure 2. A practice-level run chart showing the percent of adolescents screened for depression increasing over the 7-month quality
improvement project at 17 practices. The bold black line with the squares is the overall average percent of adolescents screened
for depression.
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Table 2. Patient Characteristics at Participating Practices Versus Control Practices

Participating Practices

Control Practices

(N=17;n=792) (N=21;n=772) P Value
Male, n (%) 376 (47 375 (49) .66
Medicaid, n (%) 263 306 (40) .008
Screened for depression in 2012, n (%) 264 261 (39) .37
No visit in 2012, n (%) 73 104 (20) .005
In largest metropolitan area, n (%) 375 237 (31) <.001
Federally qualified/certified rural, n (%) 86 (11) 217 (28) <.001

N = number of practices; n = number of adolescents. The P values indicate whether there are differences in the percentage of adolescents
within each variable comparing those at participating with control practices. All adolescents had a visit in 2014, and “No visit in 2012” indi-
cates the adolescent was a practice member but did not have a visit in 2012.

time involved in reading practitioner notes. There was 95%
inter-rater reliability between different chart reviewers
resampling 178 charts across all practices.

ANNUAL ANALYSES

We predicted adolescent depression screening in 2014
(any screening and screening with a validated tool), by par-
ticipation in the QI collaborative. Confounders included
patient sex (male vs female) and insurance (Medicaid vs
other), practice location (largest metropolitan hospital ser-
vice area vs others), federal designation (federally quali-
fied or certified rural health center vs others), and a
categorical variable for depression screening status in
2012 (reference category O=not screened in 2012,
1 =screened in 2012, and 2 = no visit in 2012). Confound-
ers were chosen based on theoretical associations with the
outcome, and we tested the associations between con-
founders and QI participation using Chi-square tests
(Table 2). A secondary outcome was percentage receiving
an initial plan of care in 2014 after screening positive for
possible depression, predicted by participation in the QI
collaborative, including the same confounders. One con-
trol practice did not have any positive depression screens
and therefore was not included in the analysis of initial
plans of care. Generalized linear mixed effects logistic
regression models were used for both outcomes (depression
screening and initial plans of care) comparing patients at
participating with control practices. This modeling approach
accounted for the correlation due to clustering of patients
within individual practices and tested the likelihood of the
outcome in 2014 controlling for confounders. Statistical
analyses were conducted using Stata, version 15 (StataCorp
LLC, College Station, Tex), with P < .05 indicating statisti-
cal significance.

ResuLTs

MONTHLY

In the first month of the QI collaborative, 8 of 17 practi-
ces were not screening for depression at all, but by month
2, all practices were screening using a validated tool and
continued to screen for all 7 months. The average percent-
age of adolescents screened for depression at the practice-
level increased from 34% to 97%, with many practices
increasing from zero to 100% over 7 months (Fig. 2).

Only 1 practice was <60% by month 3, and all practices
were >80% for months 5 through 7. By month 7, 11 prac-
tices reported 100% of their sample of adolescents were
screened for depression. Each month there was at least 1
practice (range 1—5 practices) with no positive screens.
Overall, in any given month, 15% to 21% of adolescents
screened positive for depression at the individual patient-
level (Table 1). The average percentage of positive
depression screens with a documented initial plan of care
steadily increased over time from just <80% in month 1
to 100% by month 7 (Table 1).

The average practice MHPRI score improved signifi-
cantly (12.9%) from before (mean [M]=2.03, standard
deviation [SD]=0.29) to after the QI collaborative
M=1.77, SD=0.44), t(16) = —2.64, P=.02. Two of the
5 MHPRI domains showed significant improvement.
Clinical information systems scores improved signifi-
cantly (9.3%) from before (M =2.19, SD=0.43) to after
the QI collaborative (M =1.98, SD =0.38), t(16) = —2.27,
P =.04. Decision support scores improved significantly
(21.6%) from before (M =2.11, SD =0.45) to after the QI
collaborative (M = 1.66, SD=0.59), t(16) = —2.93, P = .01.

ANNUAL

In 2014, 90% (N =712/792) of children at participating
practices were screened for depression, compared with
75% (N=579/772) of controls (Chi-square =60.2, P <
.001), and 77% (N =607/792) were screened using a vali-
dated tool at participating practices compared with 32%
(N=246/772) of controls (Chi-square =316.1, P < .001).
Among 219 patients who screened positive for depression
in 2014, there was a borderline significantly lower per-
centage at participating practices (81%, N=105/129)
compared with control practices (91%, N =382/90) that
had an initial plan of care in 2014 (Chi-square =4.0,
P =.05). The Chi-square analyses on characteristics for
1564 patients (Table 2) suggested there were significantly
fewer patients at participating practices who were on
Medicaid insurance, had no office visit in 2012, or were at
federally qualified or certified rural health center, and
there was a significantly greater percentage at participat-
ing practices who were within the largest metropolitan
area. Regression results show that adolescents at partici-
pating practices had three and a half times greater odds of
having any depression screening in 2014 than controls,



Table 3. The Adjusted Odds Ratio of a Patient Being Screened for Depression, and if Positive, the Adjusted Odds Ratio of Having an Initial Plan of Care, Comparing Patients at Participating Practices With

Patients at Control Practices

Screened for Depression (Yes vs No)

Screened for Depression With a Validated Tool (Yes vs No)

Initial Plan of Care (Yes vs No)

95% Confidence Interval

95% Confidence Interval

95% Confidence Interval

Predictor Variables Adjusted Odds Ratio Lower Upper Adjusted Odds Ratio Lower Upper Adjusted Odds Ratio Lower Upper
At control practice Ref - - Ref — - Ref — -
At participating practice 3.53* 1.14 10.98 37.51" 7.67 183.48 0.36 0.11 1.16
Other insurance Ref - - Ref - - Ref - -
Medicaid 0.83 0.59 1.18 1.02 0.73 1.44 2.67¢ 1.06 6.70
Female Ref - - Ref - - Ref - -
Male 0.68* 0.48 0.95 0.78 0.57 1.07 1.42 0.56 3.60
Not screened in 2012 Ref - - Ref - - Ref - -
Screened in 2012 2.88* 1.78 4.67 1.42 0.95 213 6.07* 1.80 20.43
No visit in 2012 1.41 0.83 2.37 0.92 0.53 1.62 1.78 0.41 7.79
All other areas Ref — - Ref - - Ref - -
Largest metropolitan area 1.74 0.54 5.65 0.70 0.14 3.53 3.20 0.86 11.92
All other practices Ref - - Ref - - Ref - -
Federally qualified / certified 0.59 0.15 2.35 0.23 0.55 0.93 0.68 0.17 2.77

rural practice

Ref indicates reference group.
*P < .05.
1P < .0005.
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and being female and screened for depression in 2012
were also independent predictors (Table 3). More striking
was the finding that adolescents at participating practices
had 37.5 times greater odds of being screening using a
validated tool than controls, with no significant confound-
ers. Results from our regression model predicting initial
plans of care showed no difference in the odds of having
an initial plan of care documented at participating practi-
ces compared with controls, but having Medicaid and
being screened for depression in 2012 were independent
predictors of having an initial plan of care in 2014.

Discussion

Adolescent depression screening and documenting ini-
tial plans of care improved over a 7-month QI collabora-
tive in 17 primary care practices, confirming the findings
of similar QI initiatives.””> A strength of the study was
the randomly sampled larger medical record review data
1 year beyond the end of the QI collaborative. We are
encouraged by results from regression analyses of these
data indicating that the odds of any depression screening
and screening with a validated tool were significantly
greater at participating than control practices. However,
we were surprised there was no difference in documenta-
tion of initial plans of care.

The Guidelines for Adolescent Depression in Primary
Care indicated that a structured QI collaborative that used
active rather than passive learning and encouraged practice
change was more likely to lead to improvement.” Struc-
tured QI collaboratives in other states reported improve-
ments to adolescent depression screening similar to our
increase from 34% to 97%. A QI collaborative in Cincin-
nati aimed at increasing depression screening in adolescents
with chronic health conditions showed increases from <5%
to 96% screened over the course of a year.”> Another QI
collaborative in Washington, DC, resulted in an increase in
screening for mental health problems from 1% to 74% dur-
ing a 15-month QI collaborative.” Similarly, our high per-
centage (increasing from 79% to 100%) of documenting
initial plans of care were also seen in a New Hampshire
—based QI collaborative.” We expected this high percent-
age of initial plans of care among our monthly sample
because our practitioners were following the US Preventive
Services Task Force recommendation to implement screen-
ing only if adequate systems were in place for effective
treatment and follow-up.*” It was beyond the scope of this
study to track individual patients over time to determine
follow-through on initial plans of care, or to investigate
individual responses to treatment, but this is important
work that needs further study.

Participating practices demonstrated their ability to
make changes in office systems to support their QI efforts
over 7 months. Overall, practices demonstrated a nearly
15% improvement in MHPRI scores,'” with significant
improvements in the domains of clinical information sys-
tems and decision support for clinicians. Improvements in
these 2 domains were hypothesized because our QI

IMPROVING ADOLESCENT DEPRESSION SCREENING 931

focused on using a validated depression screening tool at
adolescent health supervision visits. We hypothesized
improvement in the health care financing domain because
we gave practices information on coding and billing for
depression screening. However, the specific procedure
code had not been used previously by many practices, and
not all payers covered that code, so practices stopped
using it. A comparable study in Washington, DC,” showed
a 17% overall improvement in their practices’ MHPRI
scores and identified the most improvements in the
domains of health care financing and community resour-
ces. This is the only other study published using the
MHPRI to date, so it is difficult to judge the clinical sig-
nificance of our improvements to office systems.

A strength of the study was our ability to assess whether
practice improvements to depression screening and docu-
menting initial plans of care were sustained. Indeed, after
the QI collaborative end, participating practices had sig-
nificantly greater proportions of adolescents screened for
depression (any and using a validated tool) sustained into
the year following the project compared to control practi-
ces. Our study was unique in that it examined both any
depression screening and screening using a validated
tool. Although control practices had a relatively high
reported depression screening in 2014, their use of vali-
dated tools was much lower and indicates the importance
of QI collaboratives to support the use of validated screen-
ing tools. The null finding of no difference in documenta-
tion of initial plans of care following a positive screen
between participating and control practices may have
been due to the fact that improving documentation of ini-
tial plans of care was at the practitioner-level, in contrast
to changing office systems around depression screening (a
practice-level improvement) where other team members
were involved. Sometimes only 1 or 2 practitioners from
each practice were receiving MOC credit, yet the annual
medical record review data were sampled randomly from
the whole practice.

These models also revealed possibly interesting asso-
ciations between confounders and outcomes that require
further investigation. Previous screening for depression
in 2012 was associated with greater odds of having any
depression screening in 2014, and also for having an ini-
tial plan of care in 2014, possibly because some practi-
ces instituted routine screening before 2012. Female
patients had significantly greater odds of being screened
for depression, possibly because adolescent females had
more health supervision visits than males, and depres-
sion screens were more likely to be administered at
these visits.>* During the QI collaborative, there was a
discussion on one of the phone calls about screening all
adolescents at any visit, not just at health supervision
visits, and this might be a more central focus of a future
collaborative. Finally, although not more likely to be
screened for depression, patients with Medicaid had
greater odds of initial plans of care, possibly due to
greater need for mental health services, but further
investigation is needed.
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LimITATIONS

Our findings were encouraging, but our study had limi-
tations. First, practices self-selected to participate, and the
monthly data came from convenience samples, so there
was a chance for bias toward improvement. Participating
practices submitted baseline convenience samples for
only the first month, and there were no control conve-
nience samples. In general, convenience sampling limited
the generalizability of our findings within and across each
practice. However, our Annual data comparing patients at
participating practices with controls helped to resolve
some of these potential limitations. Second, the costliness
of medical record reviews limited the age range of the
Annual sample to 14—16 years, so we couldn’t extrapo-
late findings to older adolescents and limited our ability to
collect details about in-office intervention and other plan
information from practitioner notes. Third, before the
project, many practices had low screening rates or were
not screening at all, resulting in too few positive screens
to evaluate on initial plans of care in 2012. Fourth, this QI
project did not include a balancing measure, but in subse-
quent collaboratives, balancing measures were incorpo-
rated. Finally, we offered MOC credit for family
medicine, but none volunteered to participate. VCHIP
responded the next year by engaging the Department of
Family Medicine at the academic medical center,
recruited 5 new family medicine practices, and saw
increased involvement from family medicine. Analysis of
subsequent CHAMP QI data will allow for statistical
modeling accounting for practice type.

CONCLUSIONS

This study showed significant improvement in adoles-
cent depression screening in primary care over a 7-month
QI collaborative focused on practitioner education and
office systems change. One year after the QI collabora-
tive, adolescents at participating practices had much
greater odds of being screened for depression using a vali-
dated tool than controls. Future studies should investigate
follow-up of initial plans of care and treatment outcomes
for adolescents with depression.
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