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Background: Hazardous alcohol use with depression may exacerbate health conditions and complicate
medical care. We examined the rate of depression screening by alcohol use severity among primary care
patients screened for hazardous alcohol use and, among those screened, examined patterns of significant depressive symptoms.
Methods: Using cross-sectional data from primary care patients (n ⴝ 2,894,906), we examined past-90day alcohol use (number of typical drinking days/week and typical number of drinks consumed daily); depression screening rates (using the Patient Health Questionnaire 9 [PHQ-9]); and symptom severity, demographics, and prevalence of selected psychiatric diagnoses.
Results: Within 30 days of routine, in-clinic alcohol use screening by medical assistants, 2.4% (n ⴝ
68,686) of patients also completed a PHQ-9; these patients were more likely to be female, younger,
white, Medicaid insured, and to have a nondepressive psychiatric diagnosis and a lower Charlson comorbidity score. Abstainers and moderate drinkers (1 to 7 drinks/week or 1 to 4 drinks/week for
women and individuals >65 years or for men <65 years, respectively) were less likely than hazardous
drinkers (exceeding weekly limits) to complete the PHQ-9 or to have significant depressive symptoms
(PHQ-9 score >10). Nonwhite patients with higher Charlson comorbidity scores were more likely to
endorse significant depressive symptoms.
Conclusions: Only a small fraction of patients in this cohort were screened for depression. Nonwhite
patients and those with higher comorbidity burden were more likely to report depression but less likely
to be screened. These discrepancies between depression-screening rates and significant depressive
symptoms suggest that screening for depression should be enhanced in these at-risk groups. (J Am
Board Fam Med 2018;31:724 –732.)
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The prevalence of signiﬁcant depressive symptoms
within the past 2 weeks among adults in the United
States is approximately 8.1%,1 and 21.6% had
some depressive symptoms;2 for comparison, the
prevalence of diagnosed diabetes among US adults
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is 9.4%.3 In primary care settings alone, 6.0% of
adults may meet criteria for a major depressive
episode.4 Furthermore, depressive symptoms may
complicate medical conditions, including reducing
medication compliance5 and exacerbating physical
disability,6 leading to overall worse health outcomes. Therefore, the US Preventive Services Task
Force (USPSTF) recommends screening “all adults
who have not been screened previously” for depression in primary care by using a standardized instrument, such as the Patient Health Questionnaire 9
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topic),19 and successful referral to treatment is similarly low.20
Depressive symptoms frequently co-occur with
alcohol problems. For example, adults with an
AUD, compared with those who have never met
criteria for AUD, are nearly twice as likely to have
also met criteria for lifetime major depressive disorder;21 likewise, among adults with a depressive
disorder in the past 12 months, as many as 14%
may have had an AUD.22 A systematic review of 35
studies that examined “alcohol problems” (deﬁned
as at-risk, hazardous, or harmful drinking; alcohol
abuse; alcohol dependence; or alcoholism) among
adults with depression demonstrated a median
prevalence of current and lifetime alcohol problems
of 16% (range, 5% to 76%) and 30% (range, 10%
to 60%), respectively.23 This wide variability in
prevalence estimates is likely a result of varying
methods used to measure alcohol problems and
depression (eg, semistructured interviews, selfreport forms), diverse populations (eg, inpatient
psychiatric settings, outpatient primary care), and
inclusion criteria (eg, exclusion of patients with
other substance use disorders [SUDs]). Of note,
only one of the studies reported by this review
deﬁned alcohol problems as “at-risk drinking” (total score ⱖ2 on the Short Michigan Alcohol
Screening Test–Geriatric Version24);25 the remainder examined the prevalence of more severe alcohol
use problems (ie, alcohol abuse, dependence, or
alcoholism). A more recent review examining the
association between AUDs and major depression 26
yielded 15 studies, 6 of which examined hazardous
drinking by using disparate deﬁnitions, including
drinking ⬎5 drinks in a single occasion over the
past month,27 highest subgroup of alcohol consumers,28,29 and exceeding a threshold on a self-report
measure.30 Among all 15 studies, the adjusted odds
ratio (OR) of major depression among patients with
an AUD was 2.00 (95% conﬁdence interval [CI],
1.19 to 3.35), and the adjusted OR of AUD among
patients with major depression was 2.09 (95% CI,
1.29 to 3.38).26
Comorbid hazardous alcohol use and depression
confer higher risks of self-harm and suicide31 than
either condition alone; likewise, hazardous alcohol
use may exacerbate the symptoms of depression26
and decrease treatment adherence. In addition, comorbidity of hazardous alcohol use and depression
has important treatment implications; for instance,
in a randomized trial comparing usual care with a
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(PHQ-9), with adequate resources in place for accurate diagnosis and appropriate treatment and follow-up care.7 However, as recently as 2013, the
rate of US primary care-based depression screening
was only 4.2%.8
Similarly, hazardous alcohol use, which the
USPSTF deﬁnes as “consumption of alcohol above
recommended daily, weekly, or per-occasion
amounts” (ie, ⬎14 drinks/week or ⬎4 drinks/day
for men 65 years or younger, and ⬎7 drinks/week
or ⬎3 drinks/day for women of any age and for
men older than 65 years),9 is prevalent in primary
care settings. Although those who meet criteria for
an alcohol use disorder (AUD) may exhibit symptoms that are detected in primary care, nearly 90%
of hazardous drinkers would not meet criteria for a
severe AUD,10 and may therefore escape clinical
attention. Between 7.5% and 20% of adult primary
care patients exhibit hazardous alcohol use,11,12
which is associated with multiple medical (eg, liver
cirrhosis, esophageal and breast cancer) and social
(eg, domestic violence, revocation of driver’s license) consequences.13 In 2010 alone, excessive
drinking (deﬁned as binge drinking [ⱖ4 drinks/
occasion for women, ⱖ5 drinks/occasion for men],
heavy drinking [ⱖ8 drinks/week for women, ⱖ15
for men], or any alcohol use by individuals younger
than 21 years or pregnant) cost the United States
$249 billion.14 In this context, the USPSTF recommends screening all adults ages 18 years or older
for alcohol misuse and, for those with alcohol misuse, engagement in brief behavioral counseling.15
The screening, brief intervention and referral to
treatment model, an example of such an effort, aims
to identify and intervene with primary care patients
with hazardous alcohol use.16 Based on available
evidence, the USPSTF recommends screening using self-report questionnaires with high validity in
primary care settings, such as the 10-item Alcohol
Use Disorders Identiﬁcation Test (AUDIT)17 or
the abbreviated 3-item AUDIT-Consumption
(AUDIT-C)18, or a single-item screening question
(eg, “How many times in the past year have you had
5 [for men age 65 or younger] or 4 [for women and
all adults older than 65 years] or more drinks in a
day?”).16 However, clinician detection of alcoholuse problems in primary care remains low (only
41.7% of clinicians were able to accurately detect
alcohol-use problems compared with a reference
standard in the most recent meta-analysis on this

Methods
Among KPNC primary care patients (ages ⱖ18
years) who participated in an alcohol screening and
brief intervention initiative (Alcohol as a Vital
Sign36), we examined whether the PHQ-937 had
been administered and, if so, whether the total
score met the threshold for signiﬁcant depressive
symptoms. A total score of ⱖ10 was chosen as the
threshold for signiﬁcant depression; this threshold
is associated with a sensitivity of 0.77 (95% CI,
0.66 – 0.85) and a speciﬁcity of 0.85 (95% CI, 0.79 –
0.90) for major depression.38 The PHQ-9 is recommended speciﬁcally by the USPSTF39 and is
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part of the mental health screening instrument in
KPNC. The PHQ-2 was not offered to patients; in
primary care settings, a threshold of 10 on the
PHQ-9 demonstrates similar sensitivity and higher
sensitivity for major depression compared with a
threshold of 2 or 3 on the PHQ-2.40 KPNC’s and
the University of California San Francisco’s institutional review boards approved this study.
We extracted data from the electronic health
record for the ﬁrst primary care visit among all
adult patients between November 1, 2014, and December 31, 2016, including sex, age, self-reported
race/ethnicity, Medicaid primary insurance (an indicator of socioeconomic status), the presence of a
nondepressive or nonsubstance use-related mental
health diagnosis within the prior year, alcohol use
severity, and PHQ-9 total score. In addition, we
estimated patients’ comorbidity burden by using
the Charlson comorbidity score; this measure consists of a weighted score of 17 conditions and predicts the risk of 1-year mortality for patients with a
range of these diagnosis-based comorbid conditions.41– 43 We included the ﬁrst PHQ-9 administration within 30 days of the index visit for each
patient to account for any possible delay between a
clinician’s recognition of hazardous alcohol use
(from the previsit screener) and administration of
the PHQ-9 (which the clinician may have asked the
patient to complete remotely following the visit on
the electronic patient portal or in a follow-up visit).
Because depressive disorder diagnoses and abovethreshold PHQ-9 scores are highly correlated, we
excluded depressive disorders (present in 6.1% of
this sample) from the omnibus mental health diagnosis variable. Similarly, we excluded substance
use-related diagnoses (the majority of which consisted of AUDs) because of the high correlation
between these diagnoses and our alcohol use-severity variable.
During the previsit rooming process, medical
assistants asked patients the following: (1) the mean
number of days/week they consumed alcohol and
(2) how many alcoholic drinks they consumed “on
a typical drinking day” over the past 90 days. Using
these data, we calculated the mean number of alcoholic drinks consumed weekly (ie, mean number
of drinking days/week multiplied by the number of
drinks consumed on a typical drinking day). Based
on guidelines established by the National Institute
on Alcohol Abuse and Alcoholism,16 we deﬁned
drinking severity as “abstinent” (no alcohol con-
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quality-improvement program for adults with major depression with or without substance misuse
(including hazardous alcohol use), those with comorbid substance misuse demonstrated improvement in
measures of depression severity at 6 and 12 months
postbaseline.32 However, those with comorbid hazardous alcohol use and depression (compared with
depression alone) may exhibit more severe depressive
symptoms at baseline and follow-up despite improvements with tailored interventions.33 Nonetheless, a
minority of patients with depression and hazardous
alcohol use report receiving counseling from their
primary care provider; in one study, only 14% (26%
of men, 5% of women) of these patients reported
receiving counseling about their alcohol use.34,35
Despite the strong association between depressive symptoms and hazardous alcohol use, there are
no data of which we are aware regarding rates of
depression screening by alcohol use severity and
demographic characteristics in primary care settings. This information would inform systematic
efforts to detect and design tailored treatments for
patients with signiﬁcant depressive symptoms and
hazardous alcohol use. Therefore, using cross-sectional data from a screening, brief intervention, and
referral to treatment initiative implemented in Kaiser Permanente of Northern California (KPNC)
primary care clinics, we sought to assess rates of
PHQ-9 administration by drinking severity, and
among patients who completed the PHQ-9, to examine the association between depressive-symptomatology and drinking severity. We hypothesized that more severe alcohol use would be
associated with higher rates of PHQ-9 administration and correspondingly higher depressive-symptom ratings.

Statistical Analysis
We applied 2 and t tests to examine differences in
categorical and continuous patient characteristic
variables (including alcohol use severity) by PHQ-9
screening administration and among those who
were administered the PHQ-9, the presence of
signiﬁcant depressive symptoms. Because patients
were nested within facility, generalized estimating
equation techniques were used to ﬁt multivariable
logistic regression models clustered on health care
facility to evaluate the OR of PHQ-9 administration by patient characteristics. Among those who
were administered the PHQ-9, the OR of signiﬁcant depressive symptoms by patient characteristics
were also calculated. As an aim of this study was to
examine rates of PHQ-9 administration, missing
PHQ-9 values were not imputed; demographic and
clinical characteristics were available for all patients
included in this analysis.

Results
Of all patients screened for hazardous alcohol use
(n ⫽ 2,894,906, representing 88% of all primary
care visits within the study period), 2.4% (n ⫽
68,686) were administered the PHQ-9 within 30
days of their ﬁrst alcohol-use screening (Table 1).
The following patient characteristics were associated with more frequent PHQ-9 administration:
female sex (compared with male sex), age 18 to 39
years (compared with ages 40 to 65 and ⬎65 years),
white race/ethnicity (compared with all other racial/ethnic groups), Medicaid coverage (compared
with those without Medicaid coverage [eg, commercial insurance or Medicare]), presence of a nondepressive/non-SUD mental health diagnosis,
lower Charlson comorbidity score, and abstinence
from alcohol use (compared with moderate and
hazardous alcohol use) (P ⬍ .001 for all comparisons). Among those who received PHQ-9 screening, 47.2% (n ⫽ 32,390) endorsed signiﬁcant depressive symptoms in the past 2 weeks (Table 1).
Patterns of signiﬁcant depressive symptoms by patient characteristics were similar to those of
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PHQ-9 administration for all variables listed above
(with P ⬍ .001 for all comparisons), with the exception of the presence of a nondepressive/nonSUD mental health diagnosis (P ⫽ .751).
In generalized estimating equation models, patients who were female, younger, white, covered by
Medicaid, had a nondepressive/non-SUD mental
health diagnosis, had a lower Charlson comorbidity
score, and endorsed hazardous alcohol use demonstrated higher ORs of PHQ-9 administration (P ⬍
.001 for all models) (Table 2). Among patients
administered the PHQ-9, the direction and significance of the ORs associated with signiﬁcant depressive symptoms were similar to those for
PHQ-9 administration for all patient characteristics except race/ethnicity (all groups except Asian
patients were more likely than white patients to
endorse signiﬁcant depressive symptoms) and
Charlson comorbidity score (higher scores were
associated with higher OR of signiﬁcant depressive
symptoms); the presence of a nondepressive/nonSUD mental health diagnosis was not signiﬁcantly
associated with depressive symptoms.

Discussion
In a large and diverse sample of primary care patients screened for hazardous alcohol use, only
2.4% were also administered a standardized depression-screening instrument. This fraction is
much lower than would be expected given current
recommendations for depression screening in primary care settings.7 However, the observed rate of
depression screening in this sample is roughly consistent with rates in other primary-care samples.
Furthermore, nonwhite and more medically ill patients were less likely to be screened for depression
compared with white and less medically ill patients
but, when screened, were more likely to endorse
signiﬁcant depressive symptoms. However, as hypothesized, patients who reported abstinence or
moderate alcohol use were less likely than those
reporting hazardous alcohol use to be administered
the PHQ-9 and to endorse signiﬁcant depressive
symptoms.
The high rate of alcohol-use screening (88%) in
this sample, in contrast to the low absolute rate of
PHQ-9 administration (2.4%), is most likely a reﬂection of a systematic initiative to encourage universal alcohol-use screening. In contrast, the
PHQ-9 was offered for physicians to administer as
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sumption), “moderate alcohol use” (1 to 14 drinks/
week for men ⱕ65 years and 1 to 7 drinks/week for
women of any age and for men ⬎65), and “hazardous alcohol use” (⬎14 drinks/week for men ⱕ65
years and ⬎7 drinks/week for women and for men
⬎65).

No. (%)

Administered
the PHQ-9

Not
Administered
the PHQ-9

Totals
Sex
Female
Male
Age, years
18 to 39
40 to 65
⬎65
Race/ethnicity‡
Asian
Black/African
American
Hispanic
White
Other/Unknown
Medicaid coverage
Yes
No
Nondepressive/non-SUD
mental health
diagnosis§

(n ⫽ 68,686)*

(n ⫽ 2,826,220)*

45,007 (65.5)
23,679 (34.5)

1,505,142 (53.3)
1,321,078 (46.7)

32,295 (47.0)
27,980 (40.8)
8,411 (12.2)

1,081,490 (38.3)
1,213,142 (42.9)
531,588 (18.8)

Yes
No
Charlson comorbidity
score, mean (SD)
Weekly alcohol use 储
Abstinent
Moderate alcohol use**
Hazardous alcohol
use††

4,628 (6.7)
64,058 (93.3)
0.29 (0.95)

138,773 (4.9)
2,687,447 (95.1)
0.41 (1.15)

45,468 (66.2)
19,189 (27.9)
4,029 (5.9)

1,949,582 (69.0)
764,294 (27.0)
112,344 (4.0)

Characteristic

No. (%)

P
value

Met Criteria
for
Signiﬁcant
Depression

Did Not
Meet Criteria
for
Signiﬁcant
Depression

(n ⫽ 32,390)†

(n ⫽ 36,296)†

21,715 (67.0)
10,675 (33.0)

23,292 (64.2)
13,004 (35.8)

17,017 (52.5)
12,546 (38.7)
2,827 (8.7)

15,278 (42.1)
15,434 (42.5)
5,584 (15.4)

3,169 (9.8)
2,525 (7.8)

3,450 (9.5)
1,823 (5.0)

7,425 (22.9)
17,013 (52.5)
2,258 (7.0)

6,769 (18.7)
22,022 (60.7)
2,232 (6.2)

632 (2.0)
31,758 (98.0)

434 (1.2)
35,862 (98.8)

⬍.001

⬍.001

⬍.001

⬍.001

⬍.001
6,619 (9.6)
4,348 (6.3)

525,505 (18.6)
200,530 (7.1)

14,194 (20.7)
39,035 (56.8)
4,490 (6.5)

554,523 (19.6)
1,351,540 (47.8)
194,122 (6.9)

1,066 (1.6)
67,620 (98.4)

29,347 (1.0)
2,796,873 (99.0)

⬍.001

⬍.001

⬍.001

⬍.001

⬍.001

P value

.751

2,172 (6.7)
30,218 (93.3)
0.27 (0.91)

2,456 (6.8)
33,840 (93.2)
0.31 (0.98)

22,069 (68.1)
8,275 (25.6)
2,046 (6.3)

23,399 (64.5)
10,914 (30.1)
1,983 (5.5)

⬍.001

⬍.001
⬍.001

PHQ-9, Patient Health Questionnaire 9; SUD, substance use disorder; ICD-9, International Classiﬁcation of Diseases, ninth revision;
SD, standard deviation.
*Data were restricted to the ﬁrst PHQ-9 administration within 30 days following the ﬁrst Alcohol Drinking as a Vital Sign primary
care visit within the study period.
†
Among patients who were administered the PHQ-9 (n ⫽ 68,686).
‡
Race/ethnicity data were self-reported by patients during their intake evaluation.
§
Any ICD-9 visit diagnosis code within 1 year prior to the ﬁrst Alcohol Drinking as a Vital Sign primary care visit that adhered to
the following criteria was considered a positive diagnosis: any mental, behavioral and neurodevelopmental disorder (290.XX, 293.XX,
294.XX-302.9, or 306.XX-319), excluding depressive disorders (296.2X, 296.3X, 296.82, 298.0, 300.4, 301.12, 309.0, 309.1, 309.28,
or 311), alcohol-related mental disorders (291.XX, 305.0X, or 303.0X), drug-induced mental disorders (292.XX), and nontobacco
drug abuse or dependence (305.2X, 305.3X, 305.4X, 305.5X, 306.6X, 305.7X, 305.8X, 305.9X, or 304.XX), where “X” represents any
positive integer.
储Patients were asked to estimate alcohol use within the past 90 days.
**
1 to 7 drinks/week for all woman and men ages ⬎65 years and 1 to 14 drinks/week for men ⱕ65 years.
††
ⱖ8 drinks/week for all woman and men ages ⬎65 years and ⱖ15 drinks/week for men ⱕ65 years.

a “preferred” depression-screening instrument (ie,
embedded in the KPNC electronic health record
and integrated into the standardized algorithm for
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depression screening in primary care clinics); although the PHQ-9 is embedded in the KPNC
electronic health record, it has not been adopted as
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Table 1. Demographic and Clinical Characteristics by Depression Screening Status among Primary Care Adult
Patients Screened for Hazardous Alcohol Use

Characteristic
Female (reference group, male)
Age, years (reference group, 18 to 39)
40 to 65
⬎65
Race/ethnicity (reference group,
White)‡
Asian
Black/African American
Hispanic
Other/Unknown
Medicaid coverage
Nondepressive/non-SUD mental health
diagnosis§
Charlson comorbidity score储
Weekly alcohol use (reference group:
hazardous alcohol use)**
Abstinent
Moderate alcohol use††

OR (95% CI)

OR (95% CI)

Administered the
PHQ-9

P value

Signiﬁcant
Depressive
Symptoms†

P value

1.67 (1.59 to 1.75)

⬍.001

1.11 (1.06 to 1.17)

⬍.001

0.77 (0.73 to 0.81)
0.51 (0.45 to 0.57)

⬍.001
⬍.001

0.75 (0.72 to 0.78)
0.47 (0.43 to 0.51)

⬍.001
⬍.001

0.45 (0.42 to 0.48)
0.75 (0.69 to 0.80)
0.82 (0.78 to 0.87)
0.78 (0.75 to 0.81)
1.25 (1.15 to 1.36)
1.32 (1.26 to 1.39)

⬍.001
⬍.001
⬍.001
⬍.001
⬍.001
⬍.001

1.07 (0.98 to 1.16)
1.55 (1.38 to 1.75)
1.29 (1.20 to 1.40)
1.21 (1.13 to 1.30)
1.31 (1.15 to 1.48)
0.96 (0.90 to 1.03)

.113
⬍.001
⬍.001
⬍.001
⬍.001
.310

0.96 (0.94 to 0.98)

⬍.001

1.03 (1.01 to 1.06)

.003

0.72 (0.67 to 0.77)

⬍.001

0.84 (0.78 to 0.90)

⬍.001

0.70 (0.67 to 0.74)

⬍.001

0.71 (0.66 to 0.76)

⬍.001

CI, conﬁdence interval; OR, odds ratio; PHQ-9, Patient Health Questionnaire 9; SUD, substance use disorder; ICD-9, International
Classiﬁcation of Diseases, ninth revision.
*Logistic generalized estimating equations accounting for patient nested within facility were applied to estimate population-level
average effects.
†
Among patients who were administered the PHQ-9 (n ⫽ 68,686).
‡
Race/ethnicity data were self-reported by patients during their intake evaluation.
§
Any ICD-9 visit diagnosis code within 1 year prior to the ﬁrst Alcohol Drinking as a Vital Sign primary care visit that adhered to
the following criteria was considered a positive diagnosis: any mental, behavioral and neurodevelopmental disorder (290.XX, 293.XX,
294.XX-302.9, or 306.XX-319), excluding depressive disorders (296.2X, 296.3X, 296.82, 298.0, 300.4, 301.12, 309.0, 309.1, 309.28, or
311), alcohol-related mental disorders (291.XX, 305.0X, or 303.0X), drug-induced mental disorders (292.XX), and nontobacco drug
abuse or dependence (305.2X, 305.3X, 305.4X, 305.5X, 306.6X, 305.7X, 305.8X, 305.9X, or 304.XX), where “X” represents any
positive integer.
储ORs correspond to a 1-point increment in the Charlson comorbidity score.
**Patients were asked to estimate alcohol use within the past 90 days; hazardous alcohol use was deﬁned as ⱖ8 drinks/week for all
woman and men ages ⬎65 years and ⱖ15 drinks/week for men ⱕ65 years.
††
1 to 7 drinks/week for all woman and men ages ⬎65 years and 1 to 14 drinks/week for men ⱕ65 years.

a routine, systematic part of the adult primary care
clinical workﬂow. In addition, clinicians may have
used other methods to screen for depression, such
as the PHQ-244 (which would have been administered in article format or verbally, as this measure is
not integrated into the KPNC electronic health
record) or unstructured assessment, neither of
which would have been captured in our analysis.
Furthermore, clinicians may not have administered the PHQ-9 to patients who were already
exhibiting symptoms of depression or who previously met criteria for a depressive disorder. For
these reasons, the absolute rate of depression
screening we report is likely an underestimate;
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however, the relative rates of depression screening remain informative.
Speciﬁcally, the observed discrepancies between
rates of depression screening and signiﬁcant depressive symptoms by medical comorbidity burden
and race/ethnicity deserve attention. Rates of depressive symptoms among those with chronic medical conditions, such as diabetes,45 are higher than
those found in the general population and are frequently associated with worse treatment adherence46 and lower quality of life.47 In contrast, recent epidemiologic studies suggest that adults with
historically marginalized ethnic identities, such as
those who are black or Latino, exhibit lower rates
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Table 2. Adjusted Odds Ratios of Depression Screening Administration and Significant Depression among Primary
Care Adult Patients Screened for Hazardous Alcohol Use*
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crease the burden of physical illnesses given the
impact of depression on medical care.
To see this article online, please go to: http://jabfm.org/content/
31/5/724.full.
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