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BACKGROUND: Primary care providers encounter a large
proportion of the population with depression. Yet, many
primary care patients with depression remain undiag-
nosed and untreated.
OBJECTIVE: This study aims to examine depression
screening patterns and the role of screening in depression
diagnosis and treatment in the outpatient primary care
setting.
DESIGN: This is a cross-sectional analysis of nationally
representative survey data of visits to outpatient physi-
cian offices from the 2005 to 2015 National Ambulatory
Medical Care Surveys.
PARTICIPANTS: The sample included the first visit in the
past year to a primary care provider by patients 12 years
and older (N = 16,887).
METHODS: The associations of visit characteristics with
depression screening and of depression screening with
depression diagnosis and treatment during the visit were
assessed using logistic regression. Logistic regression
with propensity score weighting was used to estimate
the odds of depression diagnosis and treatment under
the counterfactual scenario in which patients who visited
providers with lower depression screening rates had vis-
ited providers with higher screening rates instead. All
models were adjusted for patient and visit characteristics.
KEY RESULTS: A small proportion of sample visits in-
volveddepression screening (3.0%). Visits by patientswith
depressive symptom complaints were associated with
higher odds of depression screening than other visits.
When visits were weighted to have similar demographic
and clinical characteristics, visits to providers with higher
screening rates had higher odds of diagnosis (OR =1.99,
p < 0.001) and treatment (OR=1.61, p = 0.001) compared
to visits to providers with lower screening rates.
CONCLUSIONS: Physicians appear to use depression
screening selectively based on patients’ presenting symp-
toms. Higher screening rates were associated with higher
odds of depression diagnosis and treatment, and even

increase population-level rates of depression identifica-
tion and treatment in primary care. Future research is
needed to identify barriers to depression care and imple-
ment systematic interventions to improve services and
patient outcomes.
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BACKGROUND

Primary care is the main access point to healthcare in the USA.1

Consequently, primary care providers encounter a large propor-
tion of the populationwith depression and have assumedmuch of
the responsibility for treating depression, mainly due to medica-
tion advances and the rise of managed care.2, 3 Yet, estimates
suggest that 75–85% of primary care patients with depression
remain untreated.4, 5

Low depression treatment rates can partially be explained by
low identification rates. A meta-analysis examining unaided
depression diagnoses by general practitioners found that less
than half of primary care patients with depression are correctly
identified.4 However, patients who do not meet diagnostic
criteria for depression are sometimes misdiagnosed with de-
pression4, 6 and are increasingly treated, which could reflect
misidentification of subclinical symptoms or impediments to
proper diagnosis.7 Some evidence has shown that primary care
doctors record diagnoses for patients’ somatic complaints (e.g.,
fatigue, insomnia, or headache) instead of depression primarily
because they are unsure about the diagnosis.8, 9

Diagnostic uncertainty reflects two central issues in mental
healthcare. First, diagnosing mental illness is complicated. De-
pression diagnosis requires the presence of at least one of two key
symptoms and a minimum of four additional symptoms out of
nine total criteria, and symptoms must persist for at least
2 weeks.10, 11 Adding to the complexity of diagnosing depression
at a clinical threshold, the criteria include symptoms that healthy
people experience to varying degrees in daily life. Second, many
primary care physicians have limited training in mental

Electronic supplementary material The online version of this article
(https://doi.org/10.1007/s11606-019-05192-3) contains supplementary
material, which is available to authorized users.

Received May 18, 2018
Revised December 28, 2018
Accepted May 20, 2019
Published online August 6, 2019

12

modest increases in screening rates could meaningfully
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healthcare, which may result in a lack of expertise and
confidence.12

Depression screeners were designed to reduce diagnostic un-
certainty, and the United States Preventive Services Task Force
(USPSTF) recommends routine screening for individuals ≥
12 years based on evidence of the utility of screening in primary
care settings.13, 14 The USPSTF acknowledges gaps in the evi-
dence15 and critics’ concerns about inadequate or unnecessary
treatment16 but concludes the benefits of screening outweigh
potential harms.15 Nonetheless, depression screening is rare in
primary care settings, suggesting that physicians screen patients
only under certain circumstances or continue to rely on clinical
judgment in their diagnoses.17, 18

The divergence between screening recommendations
and practice motivated this study. Specifically, we aimed
to examine (1) evidence for selective rather than univer-
sal screening, (2) the relationship of screening with
depression diagnosis and treatment during the visit,
and (3) the potential impact of increasing screening rates
at the population level. We hypothesized that the odds
of depression screening would be higher when patients
present with depressive symptom complaints and that
the odds of depression diagnosis and treatment would
be higher when screening is conducted. We further
hypothesized that visits to providers with higher screen-
ing rates would increase the odds of depression diagno-
sis and treatment.

METHODS

Data

Data were from the 2005 to 2015 National Ambulatory Medical
Care Survey (NAMCS), a cross-sectional survey of outpatient
visits to physician offices conducted annually by the National
Center for Health Statistics (NCHS). The survey employs a
multistage probability design, and sampling weights can be used
to obtain nationally representative estimates of visits to office-
based physicians.

Sample

The sample included visits with individuals ≥ 12 years based
on USPSTF recommendations.13, 14 Visits were limited to
providers specializing in general or family medicine, internal
medicine, pediatrics, or obstetrics and gynecology. To assess
screening as a detection rather than a monitoring tool, visits
were included if the major reason for the visit was for a new
problem or preventive care, while visits for chronic problems
and surgery-related care were excluded. The sample was lim-
ited to visits by patients with no visits in the previous year to
exclude visits by patients who could have been screened
during a prior visit. Including earlier visits may artificially
lower screening rates if, for example, screening is conducted
on an annual basis and not during follow-up visits.

Measures

NAMCS has unique data on patients’ reasons for seeking care,
which are coded using a classification system specifically de-
signed for NCHS.19 The categories were tested on the basis of
their performance identifying patients’ reasons for seeking care as
well as providers’ responses to patient complaints.19 NAMCS
recorded patient complaints, symptoms, or other reasons for the
visit in the patient’s own words, and we categorized the primary
complaint as a depressive symptom if it was consistent with
depression criteria in the Diagnostic and Statistical Manual of
Mental Disorders, 4th edition (DSM-IV).10 Symptom categories
included depression (e.g., sadness, hopelessness), tiredness/
exhaustion (e.g., fatigue, lack of energy), abnormal appetite
(e.g., excessive, decreased), weight gain or loss, anxiety/
nervousness (e.g., being upset, worried), sleep disturbances
(e.g., trouble falling asleep, sleepiness), restlessness, memory
problems (e.g., forgetfulness), lack of libido (e.g., loss of sex
drive), self-esteem problems (e.g., guilt), and other mental health-
related symptoms (e.g., cannot cope, danger to self).
Depression screening was recorded using a checklist of diag-

nostic and screening services ordered or provided during the visit.
Due to the checklist format, a documented screening did not
include detail on the specific screening method or tool used.
Provider screening rates were calculated as the number of visits
with a depression screening out of all visits sampled for each
provider.
One to three diagnoses were recorded for each patient

visit based on the International Classification of Dis-
eases, Ninth Revision, Clinical Modification (ICD-9-
CM).20 An additional item asked, “Regardless of the
diagnoses previously listed, does the patient now have
depression?” Depression diagnosis was defined as either
an ICD-9-CM code for depression corresponding to
DSM-IV depression diagnoses (296.2, 296.3, 300.4,
and 311) or a response to the additional item indicating
the patient has depression.
Medication and nonmedication treatment were record-

ed if they were ordered or provided during the visit.
Depression treatment was defined as either therapy (psy-
chotherapy, other mental health counseling) or antide-
pressant medications. All medications were coded by
NCHS according to their therapeutic classification using
a proprietary database.21 Antidepressants included selec-
tive serotonin reuptake inhibitors, tricyclic antidepres-
sants, monoamine oxidase inhibitors, tetracyclic antide-
pressants, selective serotonin–norepinephrine reuptake
inhibitors, phenylpiperazine antidepressants, and miscel-
laneous antidepressants.
Patient demographic and clinical characteristics in-

cluded sex, age, race/ethnicity, insurance, census region,
urban/rural area (measured by metropolitan statistical
area), and the presence of any comorbid chronic condi-
tion (arthritis, asthma, cancer, cerebrovascular disease,
congestive heart failure, chronic renal failure, chronic
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obstructive pulmonary disease, diabetes, hyperlipidemia,
hypertension, ischemic heart disease, obesity, or osteo-
porosis). Encounter characteristics included patient status
(new or established), physician status as the patient’s
primary care provider, visit type (preventive care or
new problem), and the year in which the visit occurred.

Analyses

Data were analyzed using the svy suite of commands in Stata
statistical software, Version 15.22 NCHS guidelines were
followed to account for the complex, multistage sampling
design, incorporating patient visit weights to obtain estimates
that are nationally representative of outpatient physician office
visits.23

To assess evidence for selective screening practices,
we used logistic regression to estimate the relationship
between depression screening and patient characteristics,
comparing patients reporting a depressive symptom as
their primary complaint to those reporting other reasons
for the visit. To examine the relationship of screening
with diagnosis and treatment, we used separate logistic
regression models for each outcome, comparing visits
with and without screening. Regression-adjusted predict-
ed probabilities were computed using Stata’s margins
command to compare screening for those reporting de-
pressive symptoms to those reporting other reasons for
the visit and to assess whether the relationship between
screening and depression diagnosis and treatment dif-
fered based on patients’ primary complaints. All models
were adjusted for the patient and encounter characteris-
tics described above.
To examine the population-level impact of screening rates on

depression diagnosis and treatment, we estimated the change in
the number of diagnoses and treatments if patients who visited
office-based physicians with lower screening rates had instead
visited providers with higher screening rates. Screening rates
were calculated among the visits sampled for each provider and
summarized using survey weights to obtain estimates that are
representative of outpatient visits at the physician level. The
distribution of provider screening rates was used to define pro-
viders with higher (≥ 95th percentile) and lower (< 95th percen-
tile) screening rates and then categorize patient visits to these
groups. To account for potential differences in the patient popu-
lations visiting providers screening at higher vs. lower rates,
propensity score weighting was used. Propensity scores were
calculated from a logistic regression model predicting the prob-
ability of visiting a provider with a lower screening rate based on
characteristics that may influence screening, including direct
measures of health (any chronic condition and depressive symp-
tom complaints) and characteristics that may be related to health
status and healthcare utilization (sex, age, race/ethnicity, insur-
ance, census region, and urban/rural area). Propensity score
estimates incorporated survey sampling weights but no other
survey design variables (i.e., strata and clusters).24

Weighting by the odds was implemented using pro-
pensity scores to calculate weights and then multiplying
weights by the survey sampling weights to obtain new
weights to make visits to providers with higher screen-
ing rates comparable to visits to providers with lower
screening rates.24 This weighting scheme allowed us to
examine the counterfactual scenario in which patients
who visited providers with lower screening rates had
instead visited providers with higher screening rates.

RESULTS

Survey-weighted visit characteristics are presented in Table 1.
The sample (N = 16,887) comprised visits by patients who
were mostly female (64.7%), white (69.4%), privately insured
(64.8%), and living in more urban areas (89.4%). Depression
screening occurred in 3.0% of visits overall. Depressive symp-
toms were reported in 7.8% of visits in which screening
occurred and 2.1% of visits without screening. Depression
was identified and treated in 6.2 and 7.2% of visits,
respectively.

Correlates of Depression Screening

Results for depression screening are presented in the left panel
of Table 2. Visits were associated with higher odds of depres-
sion screening if a depressive symptom was the primary
complaint (OR = 5.32, p < 0.001). Other variables associated
with screening included comorbid chronic conditions, sex, the
physician being the primary care provider for the patient, and
visit type (Table 2).

Association of Screening with Depression
Diagnosis and Treatment

Results for depression diagnosis and treatment are presented in
the middle and right panels of Table 2, respectively. Visits
were associated with higher odds of depression diagnosis if
screening was conducted (OR = 4.20, p < 0.001) or if a de-
pressive symptom was the primary complaint (OR = 7.63,
p < 0.001). The association between screening and the proba-
bility of depression diagnosis was stronger for visits with
depressive symptom complaints than for visits with other
complaints (Fig. 1). Other variables associated with depres-
sion diagnosis included comorbid chronic conditions, sex,
age, race, insurance, and region (Table 2).
Visits were associated with higher odds of depression treat-

ment if screening was conducted (OR= 1.82, p= 0.01) or if a
depressive symptom was the primary complaint (OR = 3.31,
p < 0.001). The association between screening and the probabil-
ity of depression treatment did not differ for visits with and
without depressive symptom complaints. Other variables associ-
ated with depression treatment included depression diagnosis,
sex, age, race, insurance, region, and visit type (Table 2).
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Projected Prevalence of Depression Diagnosis
and Treatment Based on Provider Screening
Rates

To examine the population-level impact of screening rates on
depression diagnosis and treatment, we estimated the change in
the number of diagnoses and treatments if patients who visited
providers with lower screening rates had instead visited providers
with higher screening rates. Providers varied considerably in the
frequency of depression screeningwithin their sampled visits. On
average, providers (N = 4476) screened in 3.2% of their sampled
visits, but providers with higher screening rates (≥ 95th percen-
tile) screened in ≥ 5.0% of their visits (N = 286).
Weighting by the odds balanced the characteristic of visits to

providers with lower and higher screening rates (Table S1 and
Fig. S1, Online Supplement). Before weighting, a higher pro-
portion of visits to providers with higher screening rates were

with patients who reported a depressive symptom as the pri-
mary reason for the visit (p = 0.01; Table S1). After propensity
score weighting, there were no significant differences between
visits to providers with higher and lower screening rates.
Results for depression diagnosis and treatment comparing

propensity score-weighted visits to providers who screened at
higher vs. lower rates are presented in Table 3. Visiting pro-
viders who screened at higher rates was associated with in-
creased odds of depression diagnosis (OR = 1.99, p < 0.001)
and treatment (OR = 1.61, p = 0.001), corresponding to a 4.8
percentage-point higher probability of depression diagnosis
(95% CI = 2.9–6.8, p < 0.001) and a 5.3 percentage-point
higher probability of depression treatment (95% CI = 3.1–
7.5, p < 0.001) compared to visits to providers with lower
screening rates (Fig. 2). At the national level among the
46.5 million visits to primary care providers with lower

Table 1 Descriptive Characteristics of All Sample Patient Visits to Primary Care Physician Offices, Stratified by Screening Status

Total Screened Unscreened p

N (%) N (%) N (%)

16,887 491 (2.9) 16,396 (97.1)

Depression care
Depression diagnosis 1122 (6.2) 127 (21.9) 995 (5.7) < 0.001
Depression treatment 1324 (7.2) 111 (19.9) 1213 (6.8) < 0.001

Clinical characteristics
Depressive symptoms 388 (2.3) 46 (7.8) 342 (2.1) 0.001
Chronic comorbidities 5897 (34.5) 206 (42.2) 5691 (34.3) 0.02

Demographic characteristics
Sex
Female 11,177 (64.7) 369 (71.5) 10,808 (64.5) 0.04

Age
12–17 1822 (9.9) 43 (9.8) 1779 (9.9) 0.97
18–24 2053 (13.0) 46 (9.5) 2007 (13.1) 0.03
25–34 3005 (18.3) 78 (17.4) 2927 (18.3) 0.68
35–44 2983 (18.4) 94 (20.9) 2889 (18.3) 0.36
45–54 2780 (16.6) 88 (16.3) 2692 (16.6) 0.91
55–64 2269 (13.2) 81 (15.4) 2188 (13.1) 0.30
65+ 1975 (10.6) 61 (10.7) 1914 (10.6) 0.96

Race/ethnicity
White 12,212 (69.4) 354 (68.7) 11,858 (69.4) 0.85
Black 1740 (11.4) 46 (10.6) 1694 (11.4) 0.63
Hispanic 2017 (13.3) 64 (13.6) 1953 (13.3) 0.89
Other 918 (5.9) 27 (7.1) 891 (5.8) 0.68

Insurance
Private 10,645 (64.8) 313 (65.1) 10,332 (64.8) 0.96
Medicaid 1400 (8.0) 44 (7.8) 1356 (8.1) 0.87
Medicare 1779 (9.7) 55 (10.5) 1724 (9.7) 0.69
Self pay 1150 (7.6) 38 (7.2) 1112 (7.6) 0.83
Other 1913 (9.9) 41 (9.5) 1872 (9.9) 0.90

Census region
Northeast 2289 (16.9) 86 (25.9) 2203 (16.6) 0.07
Midwest 4286 (20.2) 123 (19.7) 4163 (20.2) 0.88
South 6050 (39.2) 175 (38.7) 5875 (39.2) 0.94
West 4262 (23.8) 107 (15.6) 4155 (24.0) 0.004

MSA
Urban 14,688 (89.4) 440 (92.2) 14,248 (89.3) 0.18

Encounter characteristics
Patient status
New patient 9878 (60.2) 260 (54.4) 9618 (60.4) 0.12

Provider status
Patient’s PCP 7046 (43.1) 228 (51.8) 6818 (42.8) 0.04

Visit type
Preventive care 7211 (41.5) 293 (63.8) 6918 (40.9) < 0.001

Percentages are survey-weighted and may not add to 100%
MSA metropolitan statistical area, PCP primary care provider
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screening rates, a 4.8 percentage-point increase in depression
diagnosis and a 5.3 percentage-point increase in depression
treatment would translate into an additional 2.2 million visits
each year with a diagnosis and 2.4 million visits each year with
treatment.

DISCUSSION

Main Findings

There were three main findings in this study. First, depression
screening rates were low. Only 3% of sampled visits to

outpatient primary care physician offices for new problems
or preventive care included screening. This is consistent with
prior studies analyzing NAMCS data, which showed that
screening was documented in 1.8–3.4% of visits to primary
care providers25, 26 and that overall screening rates for adult
visits to nonpsychiatrists have increased over time to 3% in
2015.27 These low screening rates suggest that providers may
rely on their clinical judgment to identify depression.28, 29

Others might overlook depression altogether due to resource
or time constraints, as evidence has shown that screening
occurs more often than not in longer visits.26 However, two-
question screeners have been validated in both adult and

Table 2 Adjusted Logistic Regression Results for Depression Screening, Diagnosis, and Treatment Among All 16,887 Sample Patient Visits to
Primary Care Physician Offices

Depression screening Depression diagnosis Depression treatment

OR (95% CI) p OR (95% CI) p OR (95% CI) p

Depression care
Depression screening 4.20 (3.05–5.80) < 0.001 1.82 (1.19–2.78) 0.01
Depression diagnosis 14.77 (11.96–18.25) < 0.001

Clinical characteristics
Depressive symptoms 5.32 (3.27–8.64) < 0.001 7.63 (5.46–10.67) < 0.001 3.31 (2.12–5.16) < 0.001
Chronic comorbidities 1.42 (1.08–1.86) 0.01 2.04 (1.70–2.45) < 0.001 1.16 (0.97–1.39) 0.10

Demographics
Sex
Male 1.00 – 1.00 – 1.00 –
Female 1.37 (1.02–1.83) 0.03 1.88 (1.51–2.34) < 0.001 1.48 (1.24–1.78) < 0.001

Age
12–17 1.40 (0.80–2.46) 0.24 0.43 (0.26–0.71) 0.001 0.42 (0.27–0.66) < 0.001
18–24 1.00 – 1.00 – 1.00 –
25–34 1.28 (0.84–1.97) 0.25 1.45 (1.01–2.08) 0.05 1.28 (0.94–1.74) 0.12
35–44 1.44 (0.92–2.26) 0.11 1.67 (1.23–2.28) 0.001 1.57 (1.17–2.10) 0.003
45–54 1.21 (0.75–1.95) 0.44 1.54 (1.11–2.13) 0.01 2.01 (1.47–2.75) < 0.001
55–64 1.28 (0.79–2.06) 0.31 1.41 (0.96–2.09) 0.08 1.45 (1.04–2.01) 0.03
65+ 1.08 (0.62–1.89) 0.79 0.82 (0.51–1.32) 0.41 1.24 (0.79–1.94) 0.35

Race/ethnicity
White 1.00 – 1.00 – 1.00 –
Black 0.87 (0.59–1.27) 0.46 0.56 (0.41–0.78) 0.001 0.64 (0.47–0.87) 0.004
Hispanic 1.08 (0.73–1.62) 0.69 0.74 (0.55–1.01) 0.06 0.95 (0.70–1.30) 0.77
Other 1.36 (0.57–3.25) 0.49 0.45 (0.28–0.73) 0.001 0.58 (0.39–0.85) 0.01

Insurance
Private 1.00 – 1.00 – 1.00 –
Medicaid 0.96 (0.58–1.60) 0.89 1.75 (1.27–2.42) 0.001 0.88 (0.62–1.24) 0.46
Medicare 1.16 (0.74–1.81) 0.51 2.16 (1.48–3.15) < 0.001 1.13 (0.78–1.62) 0.53
Self pay 1.06 (0.61–1.86) 0.83 0.89 (0.56–1.43) 0.64 0.47 (0.29–0.77) 0.003
Other 1.17 (0.57–2.39) 0.67 1.14 (0.86–1.50) 0.36 0.60 (0.43–0.82) 0.001

Census region
Northeast 1.00 – 1.00 – 1.00 –
Midwest 0.69 (0.39–1.24) 0.22 1.66 (1.12–2.45) 0.01 1.72 (1.31–2.25) < 0.001
South 0.72 (0.40–1.31) 0.28 1.23 (0.85–1.78) 0.27 1.42 (1.09–1.83) 0.01
West 0.44 (0.23–0.81) 0.01 1.47 (1.02–2.12) 0.04 1.48 (1.11–1.98) 0.01

MSA
Rural 1.00 – 1.00 – 1.00 –
Urban 1.50 (0.88–2.56) 0.14 0.97 (0.74–1.28) 0.84 0.94 (0.70–1.26) 0.67

Encounter characteristics
Patient status
Established patient 1.00 – 1.00 – 1.00 –
New patient 1.01 (0.71–1.43) 0.96 1.10 (0.92–1.32) 0.28 0.99 (0.82–1.20) 0.92

Provider status
Not the patient’s PCP 1.00 – 1.00 – 1.00 –
Patient’s PCP 1.45 (1.03–2.04) 0.03 1.17 (0.96–1.43) 0.12 1.18 (0.95–1.45) 0.13

Visit type
New problem 1.00 – 1.00 – 1.00 –
Preventive care 2.66 (1.96–3.60) < 0.001 0.95 (0.79–1.15) 0.60 1.21 (1.03–1.42) 0.02

Year 0.96 (0.89–1.04) 0.32 1.04 (1.00–1.08) 0.04 1.02 (0.99–1.05) 0.26

All estimates are adjusted for patient sex, age, race/ethnicity, insurance, census region, urban/rural status, any comorbid chronic condition, patient
status, physician status as the patient’s primary care provider, visit type, and year. Estimates for diagnosis are further adjusted for depression screening.
Estimates for treatment are further adjusted for depression screening and diagnosis
MSA metropolitan statistical area, PCP primary care provider
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adolescent populations to accommodate primary care pro-
viders’ many responsibilities and brief visit times.30, 31

Second, the association between depressive symptoms and
screening indicates that providers tend to conduct selective
screening with patients who are more likely to meet the criteria
for depression. Screening was associated with higher odds of
depression diagnosis and treatment independent of patients’ pri-
mary complaints, but the relationship between depression screen-
ing and diagnosis was stronger when patients reported depressive
symptoms. This could indicate that in the absence of screening,
depressive symptoms are less likely to be recognized as indica-
tors of possible depression. Alternatively, patients reporting

depressive symptoms may simply be more likely to have depres-
sion, in which case screening tools perform better.32

Third, screening was associated with higher odds of
depression diagnosis and treatment. Furthermore,
propensity-weighted analyses indicated that the probability
of depression diagnosis and treatment would be higher if
patients who visited providers with lower screening rates
had visited providers with higher screening rates instead,
suggesting that the prevalence of depression identification
and treatment could be substantially higher if providers had
higher screening rates regardless of their case-mix or patients’
presenting complaints.

Table 3 Adjusted Logistic Regression Results for Depression Diagnosis and Treatment, Comparing Propensity Score-Weighted Visits to
Providers Who Screen at Higher Rates with Visits to Providers Who Screen at Lower Rates

Depression diagnosis Depression treatment

OR (95% CI) p value OR (95% CI) p value

Depression care
Depression screening
Lower-rate provider 1.00 – 1.00 –
Higher-rate provider 1.99 (1.57–2.54) < 0.001 1.61 (1.23–2.11) 0.001

Depression diagnosis 11.65 (8.25–16.44) < 0.001
Encounter characteristics
Patient status
Established patient 1.00 – 1.00 –
New patient 1.05 (0.77–1.43) 0.75 1.30 (0.98–1.72) 0.07

Provider status
Not the patient’s PCP 1.00 – 1.00 –
Patient’s PCP 1.20 (0.90–1.59) 0.22 1.32 (0.96–1.81) 0.08

Visit type
New problem 1.00 – 1.00 –
Preventive care 0.84 (0.62–1.14) 0.27 1.16 (0.90–1.49) 0.25

Year 1.04 (0.99–1.09) 0.11 1.03 (0.97–1.08) 0.32

Propensity scores are adjusted for patient sex, age, race/ethnicity, insurance, census region, urban/rural status, and any comorbid chronic condition.
All estimates are adjusted for patient sex, age, race/ethnicity, insurance, census region, urban/rural status, any comorbid chronic condition, patient
status, physician status as the patient’s primary care provider, visit type, and year. Estimates for treatment are further adjusted for depression diagnosis
MSA metropolitan statistical area, PCP primary care provider
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chronic condition, patient status, physician status as the patient’s primary care provider, visit type, and year.



Limitations and Strengths

These data uniquely allow for analyses at both the physician and
patient visit levels to produce results that are nationally represen-
tative of outpatient visits to primary care providers. However,
very limited information on provider or practice characteristics
were available. Provider demographics, training, experience, and
practice organization that may explain variations in practice style
were not available, and practice characteristics may be particu-
larly important considering that the USPSTF recommendations
rely on the presence of systems and staff that can ensure proper
screening, diagnosis, and treatment or referral for evidence-based
care.13

While important patient characteristics could be included in
the analyses, other characteristics that could influence providers’
patient populations and their decisions to use depression screen-
ing were not measured, potentially affecting the extent to which
groups were truly comparable. For example, lifestyle factors
(e.g., exercise and tobacco use) or the patient’s affect may influ-
ence the provider’s decision to use depression screening.
NAMCS does include measures for tobacco use and body mass
index, but these could not be included due to a high proportion of
missing values. Additionally, information about patients’ socio-
economic status (e.g., education, income, or occupation) might
have improved comparability between patient populations.
Another limitation was the inability to determine the spe-

cific screening method used or the results of screening, which
could be used to evaluate the appropriateness of depression
diagnosis and the need for treatment based on these data. Thus,
the extent to which higher diagnosis rates arise from false-
positive screening and higher treatment rates represent unnec-
essary treatment could not be determined.

Althoughwe excluded patients with prior visits in the past year
and visits for ongoing health problems, the temporal of order of
depressive symptoms, screening, diagnosis, and treatment cannot
be established due to the cross-sectional nature of the data. For
example, it is possible that patients with chronic depression were
screened for monitoring of symptoms.
Finally, separate sensitivity analyses showed the same pattern

of results as themain analyseswhen the samplewas not restricted
to (1) visits for new problems or preventive care (Appendix 1,
Online Supplement) or (2) the first visit in the past year
(Appendix 2, Online Supplement).

CONCLUSION

Significant progress has beenmade to improve depression care in
primary care settings, but important challenges remain.33 Univer-
sal depression screening in primary care has been recommended
as a way to improve depression detection and to reduce dispar-
ities in care.34 However, the evidence presented here suggests
that universal screening may not be feasible in primary care
settings and that selective depression screening based on present-
ing symptoms might instead be the typical practice. Though
physicians generally find depression screening helpful,15 primary
care settings often have limited personnel, time, and other re-
sources to address common mental health problems.35 More
research is needed to identify practice-level barriers to compre-
hensive screening.
While screening practices in this study were associated

with significantly greater odds of diagnosis and treatment,
the high prevalence of undetected and untreated depres-
sion in primary care underscores the need for strategies to
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Figure 2 Regression-adjusted predicted probability of depression diagnosis and treatment, stratified by provider screening rates. Note: All
estimates are adjusted for patient sex, age, race/ethnicity, insurance, census region, urban/rural status, any comorbid chronic condition, patient
status, physician status as the patient’s primary care provider, visit type, and year. Estimates for treatment are further adjusted for depression

diagnosis.



improve depression care in these settings. The results of
this study also highlight the potential impact of such
strategies at the population level since even modest in-
creases in screening rates were found to meaningfully
increase rates of depression identification and treatment
in primary care. Depression care often requires support
services, which may not be available in many primary
care settings.35, 36 However, measurement-based decision
support systems that can be implemented in primary care
settings with many competing demands have been shown
to improve the quality of depression care and patient
outcomes to levels comparable with specialty psychiatric
settings.37 Future studies may help to develop approaches
that encourage adoption of such tools and more wide-
spread system improvements.
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