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Abstract
The increase in depression during the COVID-19 pandemic underscores the importance of systematic approaches to identify 
individuals with mental health concerns. Primary care is often underutilized for depression screening, and it is not clear 
how practices can successfully increase screening rates. This study describes a quality improvement initiative to increase 
depression screening in five Family Medicine clinics. The initiative included four Plan-Do-Study-Act cycles that resulted in 
implementing a standardized workflow for depression screening, collaborative efforts with health information technology 
to prompt providers to perform screening via the medical record, delivering educational materials for providers and clinic 
staff and conducting follow-up education. Between September 2020 and April 2021 there were 23,745 clinic encounters 
with adult patients that were analyzed to determine whether patients were up-to-date on depression screening following 
their visit. A multi-level logistic regression model was constructed to determine the changes in likelihood of a patient being 
up-to-date on screening over the study period, while controlling for patient demographics and comorbidities. The average 
proportion of up-to-date patients increased from 61.03% in September 2020 to 82.33% in April 2021. Patients aged 65+ 
and patients with comorbidities were more likely to be up-to-date on screening; patients with telemedicine visits had lower 
odds of being up-to-date on depression screening. Overall, this paper describes a feasible, effective intervention to increase 
depression screening in a primary care setting. Additionally, we discuss lessons learned and recommendations to inform the 
design of future interventions.

Keywords Depression screening · Quality improvement · Family medicine · Primary care

Introduction

Major depressive disorder (MDD) affects 7–8% of adults in 
the US at any given time [1]. In 2020 during the COVID-
19 pandemic, the prevalence of adult depressive symptoms 
increased three-fold (8.5% to 27.8%), underscoring the need 
for systematic approaches to identify individuals with mental 
health concerns [2]. In primary care, 10–14% of patients are 
estimated to have MDD, though as many as 50% of those go 
undetected in primary care [3].

Very few adults (3%) without a diagnosis of depression 
are screened for depression in primary care practices [4]. To 
address the problem of under-recognition, the US Preven-
tative Services Task Force and the Agency for Healthcare 

Research and Quality have recommended routine depres-
sion screenings for adults during primary care visits [5]. 
Increased secondary prevention measures for depression can 
improve connection to treatment and lead to better outcomes 
[6]. Despite these recommendations and benefits, several 
populations are often overlooked. Men, people over 75 years 
of age, minorities and uninsured patients are less likely to 
be screened [7]. In addition to improving screening efforts, 
linking patients who screen positive for depression to appro-
priate resources is essential. Barriers to mental health care 
due to provider shortages pose significant challenges [8]. 
Collaborative care management models involving coordina-
tion between primary care and behavioral health providers 
can address some of these challenges [9].

Evidence is mixed regarding the success of screening 
and referral programs. National record reviews have dem-
onstrated relatively low rates of depression screening in 
primary care. Moreover, the usefulness of screening alone 
is quite limited without a treatment protocol or resources 
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for patient referral [10]. Collaborative approaches such as 
Primary Care Mental Health Integration not only improve 
screening, but also increase treatment initiation and continu-
ation [11, 12]. Challenges to successful implementation of 
depression screening and follow-up include: limited visit 
time, lack of referral resources, results not being readily 
available to providers and the need to do repeat screenings 
[5, 13]. Further, due to the COVD-19 pandemic, limitations 
on in-person office visits may hinder providers’ ability to 
appropriately screen for depression. However, given the rise 
of mental health concerns associated with the pandemic, 
improving screening, detection and referral is of utmost 
importance. Barriers to addressing low depression screen-
ing rates may be mitigated by successfully incorporating 
EHR workflow with collaborative care models. However, it 
is unclear which steps can successfully promote increased 
depression screening among adults in primary care. To 
fill this gap, this study was designed to evaluate a qual-
ity improvement initiative to increase adult depression 
screening in five primary care clinics with Primary Care 
Mental Health Integration. The goal of this study was to 
understand how different quality improvement efforts actu-
ally impacted depression screening rates in ambulatory 
encounters. The specific aim of this project was to complete 
annual depression screenings of at least 75% of English and 
Spanish-speaking patients age ≥ 18 years. Completed annual 
screening was defined as completion of the Patient Health 
Questionnaire-2 at the office visit or within the 365 days 
prior to the visit. The specific questions this evaluation 
sought to address were:

1. Which quality improvement initiatives were associated 
with the greatest increase in depression screening?

2. What are the gaps in depression screening in the patient 
population?

Methods

Study Setting

This study took place in Charlottesville, VA in a Family 
Medicine Department. The Department is part of an aca-
demic medical center and has one primary clinic, with four 
satellite practices. Practices range in size from 2500 patients 
to 11,000 patients.

Quality Improvement Initiative

This project used the Plan, Do, Study, Act (PDSA) model 
for each quality improvement cycle. Each PDSA cycle intro-
duced a new intervention component to support increasing 
depression screening.

PDSA Cycle 1, September 2020

The process began with a root cause analysis in which nurs-
ing staff were informally interviewed about perceived barri-
ers to completing the Patient Health Questionnaire (PHQ-2), 
the standardized depression-screening tool. Common chal-
lenges related to a lack of standardized process for com-
pleting the PHQ-2 and reporting the results to the provider. 
Based on this feedback, the team developed a standardized 
workflow for introducing and documenting the PHQ-2, and 
referring patients who screen positive for depression. In col-
laboration with the behavioral health team, a standardized 
script was developed to introduce the PHQ-2 to the patient.

The depression screening process map is presented in 
Fig. 1. Rooming staff identified patients in need of depres-
sion screening by checking the health maintenance section 
in the EHR, by reviewing pre-visit documentation noted by 
the encounter provider, or by identifying that the patient was 
being seen for a Medicare annual wellness visit or hospital 
follow-up visit. If the patient was age ≥ 18 years and spoke 
English or Spanish, the rooming staff would give the PHQ-2 
and document the patient’s responses in the EHR, which 
automatically updates the health maintenance plan. Scoring 
3 or higher on the PHQ-2 indicates a need for further evalu-
ation. Rooming staff gave these patients the PHQ-9 in their 
preferred language, as is standard practice in depression 
screening. If a patient scored 3 or greater, the patient was 
given the PHQ-9 and the provider was alerted. The provider 
assessed the patient and provided appropriate resources (see 
process map).

PDSA Cycle 2, October 2020

The clinic’s electronic health record contains a “health main-
tenance” section which displays patients’ status on routine 
screenings and provides reminders for screening to the care 
team. If a patient is overdue for a screening, this is flagged 
in the patient’s chart, alerting the care team to complete the 
screening. As part of the initiative, the team worked with the 
EHR builders to including depression screening in health 
maintenance as a routine screening, and automatically enroll 
adult patients in a health maintenance reminder for annual 
depression screening.

PDSA Cycle 3, November–December 2020

The next PDSA cycle included an education campaign out-
lining the marked increase in reported depression symp-
toms during the COVID-19 pandemic and the importance 
of depression screening and early referral. These materi-
als included the process map and goals for the quality 
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improvement initiative and were shared with clinical staff 
and providers via email and at all-practice meetings. Provid-
ers were also asked to add a depression screening reminder 
to their note templates, which would prevent them from clos-
ing the encounter note until the screening was addressed. 
The clinic’s renewed focus on improving depression screen-
ing was discussed at a patient advisory council meeting, 
where patient perspectives were gathered. The educational 
materials were presented virtually due gather restrictions 
resulting from the COVID-19 pandemic.

PDSA Cycle 4, February 2021

A series of email updates were sent to providers including 
reminders regarding the importance of depression screen-
ing, helpful tips for integrating the screening into a standard 
visit, and resources for screening and referring patients for 
depression.

Data Sources

The team used an encounter report of all clinic visits to 
determine the percentage of patients seen each month who 
were up-to-date with depression screening. These reports 
show a record of all clinic visits in the specified time peri-
ods. Certain types of clinic visits do not entail screening 
updates (e.g., nurse visits, immunization visits, medication 
questions, telephone questions) and were removed from the 
analysis. Encounter data were collected monthly between 
September 2020 and April 2021.

Outcome Variable

A patient’s depression screening status (up-to-date versus 
overdue) was the study outcome variable. The following 
process was used to determine if patients were up-to-date 
on depression screening:

Fig. 1  Depression screening process map
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1. Identify all patients enrolled in health maintenance for 
depression screening who are not flagged as “overdue” 
in the EHR (up-to-date).

2. Identify patients who are not enrolled in health mainte-
nance for depression screening but have a PHQ-2 date 
documented in the last calendar year (up-to-date).

3. Identify patients who are enrolled in health maintenance 
for depression screening who flagged as “overdue” in the 
EHR (overdue).

4. Identify patients who are not enrolled in health mainte-
nance for depression screening and do not have a PHQ-2 
documented in the last year (overdue).

Covariates

Additional information was extracted from the EHR as 
covariates in the final analysis. These variables include 
age (grouped as 18–44, 45–64, 65–84, and 85 +) race, visit 
month and sex (male, female). We also explored whether 
have documented diagnoses of hypertension, cancer, diabe-
tes, depression or anxiety influenced likelihood of screening. 
These conditions were selected based on previous literature 
showing increased likelihood for depression screening in 
patients with these diagnosis [14].

Analysis

The proportion of patients up-to-date on depression screen-
ing is presented by clinic over time. In order to simulta-
neously examine the associations between covariates and 
depression screening status, multilevel modeling (MLM) 
techniques were employed. The advantage of MLM is the 
ability to capture random variation due to multiple samples 
dimensions (e.g., different clinics). MLM is recommended 
in situations such as this as presenting aggregate data with-
out accounting for associations at the clinic level are prone to 
misinterpretation. A multilevel approach takes into account 
the contribution of clinic-specific factors [15]. We analyzed 
the data with patients (level 1) nested in clinics (level 2). The 
high intra-class correlations (ICC = 0.45) supports the use 
of MLM as a substantial portion of variation in outcomes 
is accounted for by clustering. Adjusted odds ratios are 
reported for the final model. Significance was determined 
at p < 0.05. All analyses were conducted in R.4.1.1 using 
the lmer package.

Results

Between September 2020 and April 2021 there were 23,745 
clinic encounters examined. Majority of the patients seen 
were female (64%) and white (68%). Twenty one percent 
of the patients seen had a previous diagnosis of depression 

and 20% had a previous diagnosis of anxiety. See Table 1 
for demographic information.

Depression Screening Proportion

At baseline, the proportion of adults, English or Spanish 
speaking patients seen each month who were up-to-date on 
depression screening ranged from 50 to 80% across the five 
clinics, with an overall department average of 61.03%. In 
April 2021, the proportion of up-to-date patients seen ranged 
from 63 to 88% with a department average of 82.33%. See 
Fig. 2.

Multilevel Model

Results of the multilevel model accounting for clinic clus-
tering demonstrate significant increase in odds of patients 
being screened for depression at clinic encounters at each 
time point compared to baseline. Patients seen at encoun-
ters occurring in March 2021 (aOR  2.86, CI 2.54, 2.33) 
and April 2021 (aOR  2.79, CI 2.46, 3.17) had the greatest 

Table 1  Sample demographic characteristics

Characteristic N = 23,745

Sex
Female 15,265/(64%)
Male 8480/(36%)
Race
Non-white 7608/(32%)
White 16,137/(68%)
Age group
18 to 44 9484/(40%)
45 to 64 7994/(34%)
65 to 84 5678/(24%)
85+ 589/(2.5%)
Telemedicine visit 2318/(9.8%)
Hypertension
No 17,338/(73%)
Yes 6407/(27%)
Diabetes
No 18,591/(78%)
Yes 5154/(22%)
Cancer
No 23,519/(99%)
Yes 226/(1.0%)
Depression
No 18,670/(79%)
Yes 5075/(21%)
Anxiety
No 18,989/(80%)
Yes 4756/(20%)
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likelihood of being up-to-date on depression screening. 
Other factors associated with odds of being up-to-date on 
depression screening included age, presence of a chronic 
condition and type of visit (telemedicine vs. in-person).

Patients in the 65–84 age group (aOR 1.44, CI 1.32, 1.57) 
and in the 85 + group (aOR 1.23, CI 1.00, 1.51) had greater 
odds of being up-to-date on depression screening compared 
to the reference group, 18–44. Individuals with hyperten-
sion (aOR 1.14, 95% CI 1.06, 1.23), diabetes (aOR 1.21, 
95% CI 1.12, 1.32), previously diagnosed depression (aOR 
1.22, 95% CI 1.12, 1.32) and previously diagnosed anxiety 
(aOR 1.18, 95% CI 1.09, 1.29) had greater odds of being up-
to-date on depression screening after the clinic encounter. 
Finally, individuals seen via telemedicine visits were less 
likely to be up-to-date on depression screening (aOR 0.51, 
95% CI 0.46, 0.56). See Table 2 for adjusted model output.

Discussion

Systematic depression screening was successfully incorpo-
rated into a primary care setting. This QI initiative worked 
to improve screening rates by adopting a universal screening 
tool, standardizing the screening process, automating EHR 
workflow, educating and engaging providers and clinical 
staff, and developing objective criteria and processes for 
referral and regular data monitoring. The initiative led to 
an increase in depression screening at all five clinics, with 
a departmental improvement of 22%. Between September 
2020 and January 2021, overall rates of depression screening 
rose steadily. After the drop in screening between January 
2021 and February 2021, the QI team engaged providers via 
regular reminders about the project importance and progress. 
Subsequently, we saw the greatest increase in depression 
screening following PDSA Cycle 4, suggesting reminders 

and continued team engagement are critical for sustained 
improvement. Prior to this, the largest increase coincided 
with the implementation of educational materials. Notably, 
these materials were presented virtually in existing practice 
or team meetings, which did not place additional time bur-
dens on providers and clinic staff. Additionally, the educa-
tional materials focused on getting provider and clinic staff 
buy-in, to support their understanding of the importance and 
need for this work. The results of this study show the great-
est increases in screening occurred following education and 
reminders, suggesting this is crucial for increasing depres-
sion screening. This study also demonstrates that feasible 
initiatives that can be integrated into a clinic’s existing pro-
cess and structure to limit the burden on staff, can lead to 
meaningful changes in primary care depression screening.

Despite the overall increase in depression screening, some 
groups of patients were less likely to be screened. Patients 
ages 18–44 were less likely to be up-to-date on depression 
screening compared to patients over 65, despite depression 
being less prevalent among older adults [16]. This may be 
due to the requirements of Medicare Annual Wellness Vis-
its, which include the PHQ-2. Promoting awareness about 
the importance of annual depression screening in all visit 
types may help increase screening rates in younger adults. 
Additionally, we found that patients with cancer, hyper-
tension and diabetes were more likely to be up-to-date on 
depression screening than those without those diagnoses. 
Given the strong link between chronic disease and depres-
sion [17], there may be more attention to screening in this 
population due to increased risk. Follow-up appointments 
for individuals with chronic disease also present more 
opportunities for depression screening to occur. Similarly, 
patients with an anxiety or depression diagnosis were more 
likely to be up-to-date on screening, reflecting previous work 
[4]. Finally, we found that patients were less likely to be 

Fig. 2  Proportion of encoun-
ter patients (adult, English or 
Spanish speaking) up-to-date on 
depression screening by clinic 
by visit month
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up-to-date on depression screening at telemedicine visits. 
Possible reasons could include connection and set up chal-
lenges resulting in shorter visit time, lack of intake nursing 
staff who systematically begin the screening, or patient/pro-
vider discomfort with telemedicine platforms making them 
more reticent to ask/answer sensitive questions. Despite 

research demonstrating feasibility of telemedicine for treat-
ment of depression [18], there is limited information about 
how real-time depression screening via video conferencing 
works. Instead, there are emerging data suggesting utility of 
depression screening using smartphone apps [19, 20].This 
may be an area for future consideration if gaps in telemedi-
cine depression screening persist.

The lessons learned from this initiative reflect those of 
similar QI initiatives, namely the challenge in integrating 
depression screening into busy clinical schedules [21]). 
While documentation of screening in the EHR offers an 
advantage for data management and reporting, it can be chal-
lenging for providers to complete all required population 
health screenings in addition to addressing the reason for 
visit. The US is experiencing a primary care shortage, and 
by 2033, the expected deficit is 55,000 primary care provid-
ers [22]. As this shortage continues, the challenges noted in 
this study may be exacerbated; however, the need for regu-
lar screening and population health management remains. 
Primary care practices will have to develop innovative ways 
to combat this challenge. One option is to leverage elec-
tronic patient portals to conduct previsit screenings, reduc-
ing the documentation burden on clinic staff during visits. 
Several studies have demonstrated that patient portals can 
be an effective platform for conducting previsit screenings 
or engaging patients in decisions about screenings [23, 24, 
25. Prior to joining a telemedicine video call, patients could 
receive a link to complete the necessary screenings, allow-
ing more time to address the reason for visit. Patient portal 
screenings can also benefit patients who have depression 
and require regular monitoring. A study using electronic 
patient portals for depression management demonstrated 
that younger patients were less likely to drop out of depres-
sion care management, a population that historically has a 
greater attrition rate [26]. In this study, patients under age 65 
had lower rates of depression screening compared to those 
65 and over; utilizing previsit screening via patient portals 
may help increase depression screening rates in this popula-
tion [26]. While there are benefits to patient portal use, there 
are disparities in use and enrollment that merit considera-
tion [27–29]. Previsit screening via patient portals may not 
capture all patients seen at the clinic; however, increasing 
previsit screening completion will decrease documentation 
burden on clinic staff, allowing time to complete and docu-
ment screenings for patients who could not complete them 
prior to their visit.

Limitations

This study was limited in several important ways. The data 
collection for this project was solely based on EHR reports, 
which relies on the provider or clinical staff documenting the 
PHQ results into the EHR. Anecdotal evidence indicated, 

Table 2  Multilevel regression model results

a Reference category

Characteristic aOR 95% CI p-value

Visit month
Septembera

October 1.37 1.23, 1.53  < 0.001
November 1.69 1.51, 1.90  < 0.001
December 1.81 1.61, 2.03  < 0.001
January 1.89 1.69, 2.12  < 0.001
February 1.56 1.39, 1.75  < 0.001
March 2.86 2.54, 3.23  < 0.001
April 2.79 2.46, 3.17  < 0.001
Sex
Femalea

Male 1.00 0.94, 1.07  > 0.9
Age group
18 to  44a

45 to 64 1.03 0.96, 1.11 0.4
65 to 84 1.44 1.32, 1.57  < 0.001
85+ 1.23 1.00, 1.51 0.048
Race
Non-Whitea

White 0.95 0.89, 1.02 0.2
Telemedicine visit
No
Yes 0.51 0.46, 0.56  < 0.001
Hypertension
Noa

Yes 1.14 1.06, 1.23  < 0.001
Diabetes
Noa

Yes 1.21 1.12, 1.32  < 0.001
Cancer
Noa

Yes 1.52 1.07, 2.16 0.019
Depression
Noa

Yes 1.22 1.12, 1.32  < 0.001
Anxiety
Noa

Yes 1.18 1.09, 1.29  < 0.001
Department.sd__(Intercept) 0.51
R2M 0.06
R2C 0.13
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in some circumstances, that the rooming staff completed 
the PHQ on paper, but that the provider did not enter the 
results into the EHR. Thus, the data captured from the EHR 
may not accurately reflect depression screening at each time 
point. Due to the number of encounters during the study 
period, there were not resources to conduct chart review 
for each encounter in which patients were not up-to-date 
on their depression screening per the EHR. This challenge 
underscores the importance of not only having a standard-
ized process, but developing new strategies for obtaining 
screening data (e.g., previsit screening via MyChart) that 
does not require additional provider time. Another limita-
tion to this study is the inclusion of only English and Span-
ish speakers. The study team made this decision because 
of inconsistent evidence demonstrating the validity of the 
PHQ-2 in other languages commonly represented in the clin-
ics (e.g., Dari, Swahili). Thus, the generalizability of these 
results to other patient populations is limited. Finally, as 
part of this study we did not assess whether patients who 
screened positive for depression had sufficient follow-up 
including visits with a mental health provider. The QI ini-
tiative detailed a comprehensive referral plan, including 
a warm hand-off to integrated, on site behavioral health. 
However, many patients who screen positive for depression 
during routine appointments are referred to mental health 
care providers in the community, which are not linked with 
the health system EHR. While we are able to determine if 
and when patients referred within the health system see a 
behavioral health provider, we are not able to assess this for 
the majority of patients who are referred outside the health 
system. Therefore, these results reflect the screening process 
only and not patient follow-up.

Conclusions

This study showed significant improvement in depression 
screening over an eight-month QI initiative; patients seen 
for visits in later study months had greater odds of being up-
to-date on annual depression screening compared to patients 
seen in the baseline month. Future research is needed to 
assess whether the referral loop is closed for patients who 
screen positive; this may involve collaborating with external 
clinics to integrate patient billing information into the refer-
ring organization’s EHR. Additionally, there is a need for 
developing innovative ways to complete population health 
management screenings without increasing the documenta-
tion burden on clinic staff, such as exploring mechanisms of 
conducting electronic, pre-visit screenings.
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