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Background: In hospital settings, depression is an underdetected, 
undertreated, but prevalent and interfering illness that is associated 
with significant disability, morbidity, and mortality. A general 
hospital emergency department (ED) setting may be well suited 
to identify individuals with clinically significant depressive 
symptoms, facilitating their referral and treatment.

Method: Cross-sectional data of adult ED patients in a general hospital 
enrolling in a human immunodeficiency virus (HIV) screening study between 
February 2007 and March 2008 were analyzed. Data included demographic 
factors, the Center for Epidemiologic Studies Depression Scale (CES-D), 
alcohol and substance use history, sexual risk taking, and brief medical 
history. The primary outcome was a dichotomous measure of self-reported 
clinically significant depressive symptoms. Patients who scored ≥ 16 on 
the CES-D were considered to screen positive for depressive symptoms.

Results: Of the 3,262 patients enrolled in the screening trial, 2,588 (79%) 
completed the survey between February 2007 and March 2008. Among these, 
1,945 (75%) completed the psychosocial assessment battery; 596 (31%) survey 
completers screened positive for clinically significant depressive symptoms. 
In a multivariable model, female sex (RR = 1.36; 95% CI, 1.16–1.57), being 
unemployed (RR = 1.61; 95% CI, 1.32–1.93), and lower annual income 
(RR from 1.73 to 2.24) were associated with increased rates of clinically 
significant depressive symptoms (CES-D score ≥ 16). Clinically significant 
depressive symptoms were more often present in patients who screened 
positive for alcohol dependence (RR = 1.48; 95% CI, 1.19–1.78), individuals 
reporting current smoking (RR = 1.39; 95% CI, 1.17–1.62), those with a prior 
psychiatric disorder diagnosis (RR = 2.20; 95% CI, 1.80–2.57) or history of 
hypertension (RR = 1.47; 95% CI, 1.18–1.79), and those who reported ever 
having sex with an HIV-infected partner (RR = 1.58; 95% CI, 1.08–2.09).

Conclusions: This study identified a high frequency of undiagnosed 
clinically significant depressive symptoms among ED patients and highlights 
several new demographic and clinical correlates of such symptoms. Screening 
for and diagnosis of clinical depression in the ED setting introduces important 
opportunities for acute care providers and for the health care system as a whole.
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A lthough effective treatments for depression exist, including antidepressant 
medications (eg, selective serotonin reuptake inhibitors, tricyclic 

antidepressants, and monoamine oxidase inhibitors) and specific psychosocial 
or psychotherapeutic approaches (eg, behavioral activation, cognitive-behavioral 
therapy, and interpersonal psychotherapy),1 depression remains substantially 
underdiagnosed and undertreated. An estimated 30%–50% of patients who 
suffer from depression go unrecognized and therefore cannot access effective 
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treatment.2,3 Routine screening for depression 
among adults has been found to improve the 
identification of patients with depression.4

While efforts have been made to increase awareness 
of depression in outpatient primary medical settings,3,5–7 
less attention has been paid to screening for depression 
in emergency departments (EDs) in urban hospital 
settings. Research has documented both the need and 
desire for preventive health care measures to be initiated 
or provided as part of ED care, especially among patients 
without primary physicians.8–12 Emergency departments 
often serve as a primary or only source of health care 
for at-risk populations. Specifically, the uninsured, 
the homeless, the mentally ill, the economically 
disadvantaged, the elderly, the chronically ill, many 
ethnic/racial minorities, immigrants, and refugees13–20 
are populations that may be at high risk for untreated, 
but treatable, psychiatric comorbidity. Consequently, 
for many individuals, the ED may be a rare 
opportunity to increase the availability of psychiatric 
services and address depression on a wider scale.

Emergency room–initiated interventions for 
depression would require prevalence data in order 
to more optimally provide appropriate staffing for 
triage and/or treatment and to aid in sample size 
calculations for the testing of future randomized 
controlled intervention trials in this setting. Emergency 
department interventions would benefit from 
identification of risk factors associated with clinically 
significant depressive symptoms, allowing for better 
prioritization of ED resources. Although the presence 
of risk factors alone cannot distinguish depressed 
from nondepressed patients, identifying risk factors 
for depression may provide valuable information to 
optimize ED interventions to reach those adults at 
highest risk. Accordingly, we sought to determine the 
frequency and risk factors associated with clinically 
significant depressive symptoms among adult ED 
patients presenting for care and enrolled in an ED-based 

human immunodeficiency virus (HIV) screening study 
at an urban general hospital in Boston, Massachusetts.

METHOD

Study Site
The Brigham and Women’s Hospital (BWH) is 

an urban general hospital and a 747-bed teaching 
affiliate of Harvard Medical School in Boston, 
Massachusetts. The ED staff at BWH sees over 
56,000 patients annually, 48% of whom are white, 
25% black, and 20% Hispanic. The median age of ED 
patients is 44 years; approximately 60% are female.

Patient Eligibility
This study was conducted within the National 

Institutes of Health–funded Universal Screening for 
HIV Infection in the Emergency Room (USHER) 
Trial.21 Data for this analysis were collected 
between February 2007 and March 2008.

Patient eligibility criteria for USHER were (1) aged 
18–75 years old; (2) clear mental status (oriented to 
time, situation, person, and place and no signs of 
delirium, psychosis, or other mental impairment) 
and an Emergency Severity Index (ESI) score of 3, 4, 
or 5 on a scale of 1 (most severe) to 5 (least severe); 
(3) fluent in English or Spanish; (4) not currently in 
prenatal care; and (5) not known to be HIV infected.22–24 
Participants included 2,588 adult ED patients enrolled 
in the USHER study. The study has been approved by 
the BWH Partners Human Research Committee and is 
overseen by a Data Safety and Monitoring Board. All 
participants completed an informed consent process.

Study Instruments
Participants completed a self-administered 

questionnaire available by either paper/pencil or 
audio computer-assisted self-interview, which 
included data along the following domains.

Clinical Points

Although effective treatments for depression exist, including antidepressant medications ◆◆
(eg, selective serotonin reuptake inhibitors, tricyclic antidepressants, and monoamine 
oxidase inhibitors) and specific psychosocial or psychotherapeutic approaches (eg, 
behavioral activation, cognitive-behavioral therapy, and interpersonal psychotherapy), 
depression remains substantially underdiagnosed and undertreated.

Screening for clinical depression in the emergency department (ED) setting introduces ◆◆
important opportunities for acute care providers and for the health care system as a 
whole.

Screening for depression in the ED setting may increase the recognition and diagnosis of ◆◆
depression, and, when integrated with a commitment to provide coordinated and prompt 
follow-up of diagnosis and treatment, clinical outcomes could potentially improve.
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Demographics. We requested the following 
information: patient age, race/ethnicity, gender, 
education level (divided into 5 categories: graduate/
professional degree, college degree, some college, 
high school degree/general education development 
[GED], and less than a high school degree), 
employment status, and annual income.

Depression. Depressive symptoms in the prior week 
were assessed with the Center for Epidemiologic Studies 
Depression Scale (CES-D), a validated survey of clinically 
significant distress as a marker for clinical depression 
(coefficient α = .90, Cronbach’s α = .89).25–27 The 20 items 
were scored on a 4-point Likert scale from 0 to 3.

Substance abuse. Current potential alcohol 
dependence was assessed using the Alcohol Use 
Disorders Identification Test.28 Total scores of 8 or 
more are recommended as indicators of hazardous 
and harmful alcohol use, as well as possible alcohol 
dependence.28 Patients indicated whether they had ever 
used drugs in the past (including heroin, cocaine/crack, 
speed, Oxycontin, poppers, marijuana, lysergic acid 
diethylamide, Ecstasy, and crystal methamphetamine). 
Patients were also asked whether they currently smoked, 
defined as actively smoking at least 1 cigarette per day.

Comorbidities. Patients indicated whether they 
had ever had a chronic disease diagnosis, including 
hypertension, diabetes, asthma, cancer, heart disease, 
stroke, psychiatric disorder, or other. Because psychiatric 
disorder and hypertension have been associated with 
depressive symptoms, they were analyzed as distinct 
categories. Since the same observations were coded as 
missing for all the chronic diseases in our questionnaire, 
we created a hierarchical categorical variable for the 
psychiatric disorder and hypertension comorbidities 
for modeling purposes. Participants were classified 
as having psychiatric disorder (with or without 
hypertension), hypertension alone, not having either 
disease, or missing. For less frequently reported chronic 
diseases, we created a summative score and classified 
patients as having 0, 1, or 2 or more (for diabetes, 
asthma, cancer, heart disease, stroke, or other).

Sexual behavior. Patients were asked their total 
number of sexual partners in the 3 months prior to 
study enrollment, as well as whether they had ever 
knowingly had sex with an HIV-infected partner.

HIV infection and sexually transmitted infections. 
Patients indicated whether they had ever been 
tested for HIV infection and were asked whether 
they ever had a history of 1 or more viral (herpes 
simplex virus, human papillomavirus, hepatitis B 
virus, or hepatitis C virus) and/or bacterial sexually 
transmitted infections (STIs) (chlamydia, gonorrhea, 
or syphilis). Patients’ current basic knowledge about 
HIV infection was also assessed using the validated 
HIV Knowledge Questionnaire (HIV-KQ-18).29

Analytic Process
Primary outcome. The primary outcome is a 

dichotomous measure of self-reported clinically 
significant depressive symptoms. Patients who scored 
16 or greater on the CES-D were considered to 
screen positive for depressive symptoms.25 Because 
some research has recognized a CES-D score of 
27 or greater as indicative of severe depression, we 
conducted replication analyses using 27 as a secondary 
outcome (see sensitivity analysis below).30–32

Missing data on primary outcome. For participants 
who answered all 20 questions, a summative score was 
created from all 20 CES-D responses. For those patients 
who answered 16 to 19 of the 20 questions (at least 
75%), a score was imputed by summing the score for 
the questions to which they responded. That score was 
then divided by the number of answered questions and 
multiplied by 20 to equalize the scale with those who 
answered all the questions. Patients answering fewer 
than 16 questions had their score set to missing.33,34

Data analyses. First, we used a complete case analysis 
with respect to our primary outcome yielding usable 
data on 1,945 patients. The initial USHER questionnaire 
was designed to look at correlates of HIV risk and 
HIV testing history; we used all of these data to look 
at depression because we felt they had overlapping 
constructs. All data collected as part of the USHER 
assessment were utilized: demographics, chronic disease 
diagnosis, current and prior substance use, sexual risk, 
and HIV testing and STI history were examined for 
their association with depressive symptoms. Unadjusted 
relative risks (RRs) and their 95% CIs were calculated to 
examine associations between predictor variables and 
depressive symptoms. Multivariable logistic regression 
was performed to adjust for potential confounding. 
The odds ratios and their 95% CIs were converted to 
relative risks.35 This procedure is recommended to 
obtain unbiased estimates of relative risks when the 
outcome event is common (10% or more).33,34,36

Second, we examined the impact of missing data on 
results of multivariable analyses. There were 2 sources of 
missing data for the outcome. The first originated from 
those patients who did not fill out the self-administered 
questionnaire at all. To better understand the impact 
of these missing data, we compared demographics 
collected for all enrolled patients (age, gender, and race/
ethnicity) stratified by whether or not they answered 
the questionnaire. The second type of missing data 
was resultant from those patients who filled out the 
questionnaire but did not answer at least 75% of the 
questions on the CES-D section of the questionnaire, 
not allowing for ascertainment of the primary outcome. 
We examined the impact of such missing data by 
stratifying the patients who filled out the questionnaire 
into 3 groups: (1) those with depressive symptoms, (2) 
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those without depressive symptoms, and (3) those with 
a missing value for depressive symptoms. We then 
compared this 3-level variable across all other variables 
described above to see if there were any distributional 
differences. For all analyses, we included a missing 
category for the predictors of interest due to a large 
amount of missing values for some of these variables.

Lastly, we performed 3 sensitivity analyses. We used 
the more stringent definition of depressive symptoms 
(CES-D score ≥ 27) to define the outcome of depressive 
symptoms. The second sensitivity analysis looked at 
the impact of missing data for our primary outcome of 
having depressive symptoms (CES-D score ≥ 16). This 
analysis was performed by assuming that participants 
with missing data for the primary outcome either 
did or did not have depressive symptoms. The third 
sensitivity analysis examined all participants with a 
missing value for the outcome of clinically significant 
depressive symptoms who were assumed to not have 
clinically significant depressive symptoms (CES-D scale 
score ≥ 16). SAS statistical software version 9.1 (Cary, 
North Carolina) was used to perform each analysis.

RESULTS

Cohort Description
Between February 2007 and March 2008, 3,262 

patients enrolled in USHER; of whom, 2,588 (79%) 
agreed to answer a comprehensive survey about 
HIV infection and 1,945 (75%) completed the 
psychosocial assessment battery. Demographic 
characteristics (age, gender, and race/ethnicity) 
were similar between study participants who 
completed or refused the questionnaire (Table 1).

Of 1,945 patients with complete or imputed CES-D 
data, 596 (31%) screened positive for clinically significant 
depressive symptoms (CES-D score ≥ 16), and 203 (10%) 
screened positive for severe depressive symptoms (CES-D 
score ≥ 27). Six percent of all participants self-reported 
being previously diagnosed with a psychiatric disorder. 
Of those with depressive symptoms, 44% were < 30 years 
of age, 70% were female, 65% had completed at least some 
college, 40% were fully employed, and 84% had at least 
1 comorbidity. Demographics and other characteristics 
of the study sample for those with and without clinically 
significant depressive symptoms are outlined in Table 2.

Bivariate Analyses:  
Primary Outcome (CES-D score ≥ 16)

Demographic characteristics statistically significantly 
associated with increased depressive symptoms in 
bivariate analyses were female gender, Hispanic 
ethnicity, lower educational attainment, less than 
fulltime employment, lower annual income, and history 
of a psychiatric disorder or hypertension (Table 3).

Among behavioral factors collected, alcohol 
dependence, active tobacco use, and use of illicit 
substances were significantly associated with higher rates 
of clinically significant depressive symptoms (Table 3).

Those who reported prior history of HIV testing, 
a previous STI diagnosis, and having had sex with a 
known HIV-infected person in the past were more 
likely to report clinically significant depressive 
symptoms. Finally, participants with higher levels 
of HIV knowledge were less likely to have clinically 
significant depressive symptoms (Table 3).

Results of Multivariable Analyses for 
Primary Outcome (CES-D score ≥ 16)

In multivariable analyses, using data from 1,945 
participants who completed the questionnaire, 
nearly all demographic, clinical, and behavioral 
factors identified in the bivariate analyses exhibited 
independent positive associations with higher rates 
of clinically significant depressive symptoms. These 
included female sex, being unemployed, lower annual 
income, history of hypertension or psychiatric 
disorder, alcohol dependence, current smoking, and 
history of self-reported sex with an HIV-infected 
person (Table 4). In contrast to bivariate analyses, 
Hispanic ethnicity and lower educational attainment 
failed to show a statistically significant association.

Sensitivity Analyses
Sensitivity analysis 1 (CES-D score ≥ 27). Using the 

CES-D threshold score of ≥ 27 as indicative of severe 
depressive symptoms, results of multivariable analyses 
demonstrated similar magnitude of association with 
education, employment, and annual income. Several 
factors exhibited a somewhat stronger association. 
Current tobacco use increased the likelihood of 

Table 1. Demographic Information of the Study Sample by 
Questionnaire Statusa,b

Demographics

Answered 
Questionnaire 

(n = 2,588, 79%)

Refused 
Questionnaire 
(n = 674, 21%)

All Enrolled 
Patients 

(n = 3,262)
Age, y

18–29 1,027 (40.0) 229 (34.0) 1,256 (38.7)
30–39 533 (20.7) 118 (17.5) 651 (20.1)
40–49 453 (17.6) 137 (20.4) 590 (18.2)
50–59 361 (14.1) 107 (15.9) 468 (14.4)
≥ 60 195 (7.6) 82 (12.2) 277 (8.5)

Sex
Male 899 (35.1) 241 (35.9) 1,140 (35.3)
Female 1,662 (64.9) 431 (64.1) 2,093 (64.7)

Race
Non-Hispanic white 1,045 (41.6) 218 (33.2) 1,263 (39.8)
Non-Hispanic black 515 (20.5) 153 (23.3) 668 (21.1)
Hispanic 700 (27.8) 227 (34.6) 927 (29.2)
Other 254 (10.1) 59 (9.0) 313 (9.9)

aAll values are presented as n (%).
bData missing for some variables. 
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Table 2. Demographics and Other Risk Factors of Emergency Department Patients by Clinically Significant Depressive Symptomsa

Variable

Depressive Symptoms 
(CES-D score ≥ 16) 

(n = 596)

No Depressive Symptoms 
(CES-D score < 16) 

(n = 1,349) 
Missing Depressive Symptoms 

(n = 643)
Demographics
Age, y

18–29 260 (43.6) 576 (42.7) 191 (29.7)
30–39 113 (19.0) 286 (21.2) 134 (20.8)
40–49 104 (17.5) 224 (16.6) 125 (19.4)
50–59 81 (13.6) 169 (12.5) 111 (17.3)
≥ 60 35 (5.9) 82 (6.1) 78 (12.1)
Missing 3 (0.5) 12 (0.9) 4 (0.6)

Sex
Male 171 (28.7) 499 (37.0) 229 (35.6)
Female 420 (70.5) 835 (61.9) 407 (63.3)
Missing 5 (0.8) 15 (1.1) 7 (1.1)

Race
Non-Hispanic white 231 (38.8) 629 (46.6) 185 (28.8)
Non-Hispanic black 118 (19.8) 255 (18.9) 142 (22.1)
Hispanic 170 (28.5) 298 (22.1) 232 (36.1)
Other 62 (10.4) 130 (9.6) 62 (9.6)
Missing 15 (2.5) 37 (2.7) 22 (3.4)

Education
Graduate or professional degree 64 (10.7) 245 (18.2) 43 (6.7)
College degree 134 (22.5) 407 (30.2) 67 (10.4)
Some college 187 (31.4) 368 (27.3) 94 (14.6)
High school degree/GED 137 (23.0) 231 (17.1) 98 (15.2)
< High school degree 51 (8.6) 47 (3.5) 49 (7.6)
Missing 23 (3.9) 51 (3.8) 292 (45.4)

Employment status
Full-time 239 (40.1) 763 (56.6) 167 (26.0)
Part-time 75 (12.6) 150 (11.1) 52 (8.1)
Unemployed 163 (27.4) 169 (12.5) 77 (12.0)
Retired 31 (5.2) 52 (3.9) 24 (3.7)
Student 68 (11.4) 154 (11.4) 17 (2.6)
Missing 20 (3.4) 61 (4.5) 306 (47.6)

Annual income
> $100,000 42 (7.1) 270 (20.0) 30 (4.7)
$50,000–$100,000 95 (15.9) 299 (22.2) 47 (7.3)
$20,000–$49,999 189 (31.7) 382 (28.3) 96 (14.9)
< $20,000 223 (37.4) 290 (21.5) 126 (19.6)
Missing 47 (7.9) 108 (8.0) 344 (53.5)

Health status and behaviors
Have a primary care provider

No 87 (14.6) 190 (14.1) 43 (6.7)
Yes 475 (79.7) 1,084 (80.4) 261 (40.6)
Missing 34 (5.7) 75 (5.6) 339 (52.7)

Comorbidity chronic disease history score  
(diabetes, heart disease, asthma, cancer, stroke, or other)

None 55 (9.2) 89 (6.6) 25 (3.9)
1 436 (73.2) 1,100 (81.5) 247 (38.4)
≥ 2 62 (10.4) 75 (5.6) 32 (5.0)
Missing 43 (7.2) 85 (6.3) 339 (52.7)

History of hypertension
No 443 (74.3) 1,107 (82.1) 249 (38.7)
Yes 110 (18.5) 157 (11.6) 55 (8.6)
Missing 43 (7.2) 85 (6.3) 339 (52.7)

History of psychiatric disorder
No 476 (79.9) 1,220 (90.4) 285 (44.3)
Yes 77 (12.9) 44 (3.3) 19 (3.0)
Missing 43 (7.2) 85 (6.3) 339 (52.7)

Alcohol dependence (AUDIT)
No 275 (46.1) 752 (55.7) 38 (5.9)
Yes 98 (16.4) 140 (10.4) 5 (0.8)
Missing 223 (37.4) 457 (33.9) 600 (93.3)

(continued)
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severe depressive symptoms (RR = 1.88; 95% CI, 
1.38–2.53), history of hypertension increased the 
risk of severe depressive symptoms (RR = 1.95; 95% 
CI, 1.28–2.88), and previous history of psychiatric 
disorder almost doubled the risk of severe depressive 
symptoms (RR = 3.85; 95% CI, 2.71–5.23).

Sensitivity analyses 2 and 3 (CES-D score ≥ 16). 
Results from the sensitivity analyses examining the 
impact of missing data on the primary outcome were 
concordant with the base-case analysis (Table 4).

DISCUSSION

Almost one third (31%) of a sample of adults in 
an urban general hospital ED screened positive for 
clinically significant depressive symptoms and 10% 
screened positive for severe depression. The rates 
of severe depression are consistent with community 
estimates for prevalence of major depressive disorder 
(6.6%; 95% CI, 5.9–7.3; 13.1–14.2 million US adults).37

Findings suggest that depressive symptoms are 
common and may often be overlooked in the ED 
and urgent care setting, and, hence, recent efforts to 
increase awareness of depression in outpatient medical 

settings may be warranted in EDs as well.3,5 Useful and 
practical screening tools (like the CES-D) that can be 
administered by physicians or self-administered by 
patients represent a strategy for identifying depressed 
patients and linking them into needed treatment and care.

Consistent with prior research, female patients, 
individuals with lower educational attainment, and those 
with current alcohol dependence were more likely to 
screen positive for having clinically significant depressive 
symptoms.6,7,38–42 Recent studies have linked hypertension 
and depression, though many indicate that the depression 
predates and leads to the hypertensive diagnosis.43–46 
We demonstrated a clinically important and statistically 
significant association between history of hypertension 
and clinically significant depressive symptoms. Due to the 
cross-sectional nature of our study, however, we cannot 
examine directionality. Patients with a self-reported 
history of psychiatric disorder were significantly more 
likely to have clinically significant depressive symptoms. 
However, only 6% of all participants self-reported being 
previously diagnosed with a psychiatric disorder, and, 
notably, 31% of the total sample screened positive for 
clinically significant depressive symptoms. These results 

Table 2 (continued). Demographics and Other Risk Factors of Emergency Department Patients by Clinically Significant Depressive 
Symptomsa

Variable

Depressive Symptoms 
(CES-D score ≥ 16) 

(n = 596)

No Depressive Symptoms 
(CES-D score < 16) 

(n = 1,349) 
Missing Depressive Symptoms 

(n = 643)
Health status and behaviors (continued)
Drug use composite (ever using 1 or more: heroin, 

cocaine/crack, speed, Oxycontin, poppers, marijuana, 
LSD, ecstasy, and crystal methamphetamine)

No 182 (30.5) 613 (45.4) 69 (10.7)
Yes 26 (4.4) 33 (2.5) 1 (0.2)
Missing 388 (65.1) 703 (52.1) 573 (89.1)

Current smoker
No 378 (63.4) 1,028 (76.2) 103 (16.0)
Yes 167 (28.0) 218 (16.2) 20 (3.1)
Missing 51 (8.6) 103 (7.6) 520 (80.9)

HIV and STI history awareness and risk
Ever tested for HIV

No 184 (30.9) 508 (37.7) 94 (14.6)
Yes 395 (66.3) 793 (58.8) 186 (28.9)
Missing 17 (2.9) 48 (3.6) 363 (56.5)

STI history of diagnosis
None 391 (65.6) 995 (73.8) 101 (15.7)
Bacterial, viral, or both 129 (21.6) 233 (17.3) 14 (2.2)
Missing 76 (12.8) 121 (9.0) 528 (82.1)

Ever having sex with an HIV-infected person
No 533 (89.4) 1,241 (92.0) 171 (26.6)
Yes 26 (4.4) 22 (1.6) 12 (1.9)
Missing 37 (6.2) 86 (6.4) 460 (71.5)

No. of sexual partners in the 3 mo prior to study 
enrollment (continuous measure), mean (SD)

1.3 (2.1) 1.1 (0.8) 1.1 (0.6)

HIV Knowledge Scale (continuous measure), mean (SD) 13.9 (3.4) 14.3 (3.0) 12.5 (3.9)
aAll values are presented as n (%) unless otherwise specified.
Abbreviations: AUDIT = Alcohol Use Disorders Identification Test, CES-D = Center for Epidemiologic Studies Depression Scale, HIV = human 

immunodeficiency virus, LSD = lysergic acid diethylamide, STI = sexually transmitted infection. 
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Table 3. Risk Factors of Clinically Significant Depressive Symptoms (CES-D score ≥ 16) Among 
Emergency Department Patients (n = 1,945)a

Variable
Proportion With 

Depressive Symptoms
Relative Risk 
(unadjusted) 95% CI

Demographics
Age categories, y

18–29 31.1 1.00 …
30–39 28.3 0.91 0.76–1.10
40–49 31.7 1.02 0.84–1.23
50–59 32.4 1.04 0.85–1.28
60+ 29.9 0.96 0.72–1.29
Missing 20.0 0.64 0.23–1.78

Sex
Male 25.5 1.00 …
Female 33.5 1.31 1.13–1.53
Missing 25.0 0.98 0.45–2.12

Race
Non-Hispanic white 26.9 1.00 …
Non-Hispanic black 31.6 1.18 0.98–1.42
Hispanic 36.3 1.35 1.15–1.59
Other 32.3 1.20 0.95–1.52
Missing 28.9 1.07 0.69–1.67

Education
Graduate or professional degree 20.7 1.00 …
College degree 24.8 1.20 0.92–1.56
Some college 33.7 1.63 1.27–2.08
High school degree/GED 37.2 1.80 1.39–2.32
< High school degree 52.0 2.51 1.88–3.36
Missing 31.1 1.50 1.00–2.25

Employment status
Full-time 23.9 1.00 …
Part-time 33.3 1.40 1.13–1.73
Unemployed 49.1 2.06 1.76–2.41
Retired 37.4 1.57 1.16–2.11
Student 30.6 1.28 1.02–1.61
Missing 24.7 1.04 0.70–1.54

Annual income
> $100,000 13.5 1.00 …
$50,000–$100,000 24.1 1.79 1.29–2.50
$20,000–$49,999 33.1 2.46 1.81–3.33
< $20,000 43.5 3.23 2.40–4.35
Missing 30.3 2.25 1.56–3.26

Health status and behaviors
Have a primary care provider

No 31.4 1.00 …
Yes 30.5 0.97 0.80–1.17
Missing 31.2 0.99 0.71–1.38

Comorbidity chronic disease history score (diabetes, 
heart disease, asthma, cancer, stroke, or other)

None 38.2 1.00 …
1 28.4 0.74 0.60–0.93
≥ 2 45.3 1.18 0.90–1.56
Missing 33.6 0.88 0.64–1.21

History of psychiatric disorder/hypertension
None 26.5 1.00 …
Psychiatric disorder 63.6 2.40 2.05–2.82
Hypertension alone 37.3 1.41 1.17–1.69
Missing 33.6 1.27 0.98–1.64

Alcohol dependence (AUDIT)
No 26.8 1.00 …
Yes 41.2 1.54 1.28–1.85
Missing 32.8 1.22 1.06–1.42

Drug use composite (ever using 1 or more: heroin, 
cocaine/crack, speed, Oxycontin, poppers, marijuana, 
LSD, ecstasy, and crystal methamphetamine)

No 22.9 1.00 …
Yes 44.1 1.92 1.41–2.64
Missing 35.6 1.55 1.34–1.81

(continued)
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Table 3 (continued). Risk Factors of Clinically Significant Depressive Symptoms (CES-D score ≥ 16) 
Among Emergency Department Patients (n = 1,945)a

Variable
Proportion With 

Depressive Symptoms
Relative Risk 
(unadjusted) 95% CI

Health status and behaviors (continued)
Current smoker

No 26.9 1.00 …
Yes 43.4 1.61 1.40–1.86
Missing 33.1 1.23 0.97–1.57

HIV and STI history awareness and risk
Ever tested for HIV

No 26.6 1.00 …
Yes 33.3 1.25 1.08–1.45
Missing 26.2 0.98 0.64–1.51

STI history of diagnosis
None 28.2 1.00 …
Bacterial, viral, or both 35.6 1.26 1.07–1.49
Missing 38.6 1.37 1.13–1.66

Ever having sex with an HIV-infected person
No 30.1 1.00 …
Yes 54.2 1.80 1.38–2.36
Missing 30.1 1.00 0.76–1.32

No. of sexual partners in the 3 mo prior to study 
enrollment (continuous measure)

1.01 0.99–1.03

HIV Knowledge Scale (continuous measure) 0.97 0.95–0.99
aBolded values indicate statistical significance.
Abbreviations: AUDIT = Alcohol Use Disorders Identification Test, CES-D = Center for Epidemiologic Studies 

Depression Scale, HIV = human immunodeficiency virus, LSD = lysergic acid diethylamide, STI = sexually 
transmitted infection. 

Symbol: … = referent group.

suggest potentially new identifiable cases that may have 
been overlooked in the ED due to lack of screening.

Although the benefits of psychiatric care are generally 
well regarded, health care in the ED setting remains 
dominated by the primary mission—a focus on acute care; 
substantial gaps in the delivery of effective preventive 
care, including identification of depression, in the United 
States remain.25,47,48 Many barriers to the provision of 
preventive care interventions exist in emergent and urgent 
care settings. One of the most important barriers is likely 
prioritization of acuity—in an ED setting, the acute 
problem is the focus of the encounter. A second barrier is 
time constraints. The ED setting has periods of time when 
multiple individuals present simultaneously requiring 
emergent attention. Thus, it is critical to keep encounters 
associated with depression screening as time limited as 
possible. Finally, as per any health behavior intervention, 
inadequate provider knowledge in prevention, skepticism 
about effectiveness of preventive services, and lack of 
evidence-based prevention practices would be barriers 
because these would decrease motivation to provide such 
care services. Patients feeling unwell may also be primarily 
interested in attention to their chief complaint.3,49

It is critical to note that across-the-board depression 
screening in the ED will face considerable challenges 
of linkage to care. Screening is only the first step in the 
process. As recommended by the US Preventive Services 
Task Force,48 a positive screen should be followed up 

with a thorough assessment of depression. Individuals 
identified as depressed require outpatient follow-up and 
possibly treatment with mental health professionals. 
Previous research on HIV testing efforts in ED settings 
has demonstrated substantial loss to follow-up after a 
positive screening test result, despite vigorous efforts to 
contact patients by telephone and mail, and lack necessary 
protocols and supporting infrastructure to accommodate 
a large number of positive screening results.50

Despite these barriers, a screening approach to 
depression is likely to be feasible in the ED setting 
because many general hospitals are already staffed 
with psychiatric providers, including PhD-level and/or 
MD-level clinicians and Master’s-level social workers, 
who are available for consultation and can be used for 
follow-up assessment and referral. Modifications in 
hospital protocols may also be effective in reducing 
the number of patients lost to follow-up. Two recent 
studies have shown case management approaches to 
be effective in improving treatment engagement and 
outcomes for depressed women seeking mental health 
care and in linking ED patients with substance abuse 
treatment.11,51 However, more research on mental 
health treatment linkage interventions is needed.

The data presented here should be interpreted in 
the context of the following limitations. First, because 
these data are cross-sectional, causation cannot be 
established. Second, participants were part of an ED 
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Table 4. Adjusted Relative Risks of Clinically Significant Depressive Symptoms Among Emergency Department Patients (n = 1,945)a

Variable
Base Case 

(n = 1,945)b
Sensitivity Analysis 1 

(n = 1,945)c
Sensitivity Analysis 2 

(n = 2,588)d
Sensitivity Analysis 3 

(n = 2,588)e

Demographics
Age categories, y

18–29 1.00 (…) 1.00 (…) 1.00 (…) 1.00 (…)
30–39 1.01 (0.81–1.23) 1.26 (0.85–1.85) 1.09 (0.94–1.24) 0.97 (0.77–1.20)
40–49 1.07 (0.85–1.32) 1.20 (0.77–1.83) 1.13 (0.97–1.30) 1.02 (0.80–1.28)
50–59 1.11 (0.85–1.39) 1.14 (0.68–1.86) 1.08 (0.90–1.27) 1.08 (0.81–1.38)
60+ 0.94 (0.61–1.36) 1.39 (0.65–2.74) 1.01 (0.75–1.28) 0.91 (0.59–1.34)
Missing 0.71 (0.16–1.95) 0.64 (0.05–5.05) 0.70 (0.22–1.49) 0.81 (0.19–2.26)

Sex
Male 1.00 (…) 1.00 (…) 1.00 (…) 1.00 (…)
Female 1.36 (1.16–1.57) 1.22 (0.88–1.66) 1.18 (1.06–1.30) 1.38 (1.15–1.62)
Missing 1.05 (0.35–2.26) 0.28 (0.02–2.89) 1.07 (0.51–1.66) 0.98 (0.32–2.34)

Race
Non-Hispanic white 1.00 (…) 1.00 (…) 1.00 (…) 1.00 (…)
Non-Hispanic black 0.94 (0.74–1.17) 0.76 (0.48–1.19) 0.95 (0.80–1.12) 0.93 (0.73–1.17)
Hispanic 1.01 (0.80–1.24) 1.24 (0.84–1.82) 1.05 (0.89–1.21) 0.97 (0.77–1.21)
Other 1.16 (0.89–1.47) 1.10 (0.65–1.81) 1.15 (0.95–1.36) 1.15 (0.87–1.48)
Missing 0.98 (0.55–1.57) 2.36 (1.15–4.30) 0.96 (0.62–1.35) 0.93 (0.52–1.54)

Education
Graduate or professional degree 1.00 (…) 1.00 (…) 1.00 (…) 1.00 (…)
College degree 1.02 (0.76–1.35) 1.88 (1.04–3.29) 1.06 (0.84–1.31) 1.00 (0.74–1.33)
Some college 1.26 (0.95–1.64) 2.12 (1.17–3.69) 1.23 (0.99–1.50) 1.26 (0.94–1.65)
High School degree/GED 1.30 (0.96–1.71) 1.47 (0.77–2.74) 1.29 (1.02–1.58) 1.28 (0.94–1.71)
< High school degree 1.49 (0.98–2.12) 1.84 (0.85–3.76) 1.44 (1.05–1.86) 1.37 (0.90–1.98)
Missing 1.03 (0.56–1.74) 2.06 (0.77–4.99) 1.31 (0.88–1.80) 0.96 (0.52–1.64)

Employment status
Full-time 1.00 (…) 1.00 (…) 1.00 (…) 1.00 (…)
Part-time 1.23 (0.95–1.55) 0.83 (0.48–1.41) 1.19 (0.98–1.41) 1.20 (0.92–1.53)
Unemployed 1.61 (1.32–1.93) 1.80 (1.22–2.60) 1.34 (1.13–1.55) 1.70 (1.39–2.05)
Retired 1.39 (0.91–1.98) 0.65 (0.26–1.57) 1.20 (0.85–1.57) 1.41 (0.92–2.02)
Student 1.18 (0.89–1.52) 0.97 (0.55–1.66) 1.06 (0.83–1.30) 1.22 (0.91–1.59)
Missing 0.83 (0.46–1.38) 0.72 (0.26–1.86) 1.13 (0.79–1.52) 0.66 (0.36–1.13)

Annual income
> $100,000 1.00 (…) 1.00 (…) 1.00 (…) 1.00 (…)
$50,000-$100,000 1.73 (1.24–2.34) 1.62 (0.83–3.06) 1.40 (1.07–1.79) 1.79 (1.28–2.44)
$20,000-$49,999 2.22 (1.64–2.90) 1.95 (1.04–3.56) 1.80 (1.42–2.21) 2.25 (1.65–2.97)
< $20,000 2.24 (1.63–2.98) 2.50 (1.31–4.55) 1.86 (1.45–2.31) 2.24 (1.61–2.99)
Missing 2.02 (1.30–2.95) 2.32 (1.01–4.97) 1.82 (1.32–2.39) 1.83 (1.16–2.74)

Health status and behaviors
History of psychiatric disorder/hypertension

None 1.00 (…) 1.00 (…) 1.00 (…) 1.00 (…)
Psychiatric disorder 2.20 (1.80–2.57) 3.85 (2.71–5.23) 1.81 (1.54–2.04) 2.28 (1.85–2.70)
Hypertension alone 1.47 (1.18–1.79) 1.95 (1.28–2.88) 1.25 (1.04–1.47) 1.59 (1.27–1.93)
Missing 1.41 (1.04–1.83) 1.24 (0.64–2.29) 1.46 (1.20–1.71) 1.22 (0.88–1.63)

Alcohol dependence (AUDIT)
No 1.00 (…) 1.00 (…) 1.00 (…) 1.00 (…)
Yes 1.48 (1.19–1.78) 1.41 (0.92–2.13) 1.41 (1.16–1.69) 1.48 (1.19–1.79)
Missing 0.95 (0.79–1.14) 1.00 (0.71–1.39) 1.21 (1.04–1.39) 0.86 (0.70–1.03)

Current smoker
No 1.00 (…) 1.00 (…) 1.00 (…) 1.00 (…)
Yes 1.39 (1.17–1.62) 1.88 (1.38–2.53) 1.33 (1.14–1.52) 1.40 (1.18–1.64)
Missing 1.20 (0.91–1.54) 1.10 (0.62–1.90) 2.14 (1.93–2.33) 0.53 (0.38–0.72)

HIV and STI history awareness and risk
Ever having sex with an HIV-infected person

No 1.00 (…) 1.00 (…) 1.00 (…) 1.00 (…)
Yes 1.58 (1.08–2.09) 1.52 (0.75–2.81) 1.48 (1.09–1.86) 1.52 (1.04–2.05)
Missing 0.89 (0.64–1.21) 0.89 (0.48–1.58) 1.84 (1.65–2.02) 0.44 (0.31–0.63)

aAll values are presented as relative risk (95% CI). Bolded values indicate statistical significance.
bAll participants without a missing value for the outcome of clinically significant depressive symptoms (CES-D score ≥ 16).
cAll participants without a missing value for the outcome of severe clinically significant depressive symptoms (CES-D score ≥ 27).
dAll participants with a missing value for the outcome of clinically significant depressive symptoms were assumed to have clinically significant depressive 

symptoms (CES-D score ≥ 16).
eAll participants with a missing value for the outcome of clinically significant depressive symptoms were assumed to not have clinically significant 

depressive symptoms (CES-D score ≥ 16).
Abbreviations: AUDIT = Alcohol Use Disorders Identification Test, CES-D = Center for Epidemiologic Studies Depression Scale, HIV = human 

immunodeficiency virus, STI = sexually transmitted infection.
Symbol: … = referent group.
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HIV screening study (ie, they were willing to participate 
and were potentially less sick than those not willing 
to participate), thus introducing potential biases and 
reduced generalizability of findings across all urban 
general hospital ED patients. Because the CES-D 
measures symptoms in the past week, it is possible the 
elevated clinically significant depressive symptoms 
could be due to short-term reactions to the acute 
medical problem that brought them into the ED. 

Third, screening positive for depressive symptoms is 
not synonymous to a depression diagnosis. There is also 
limited evidence on how well screening for depression 
works when clinicians do not have tools to help improve 
diagnosis and treatment and allow appropriate follow-up. 
Clinical practices that screen for depression should have 
systems in place to ensure that those patients who screen 
positive receive follow-up for diagnosis and treatment. 
Despite its potential shortcomings, the potential benefits 
to screening for depression in the ED setting are 
substantial, including early diagnosis and treatment.3

The amount of missing data and its impact on 
our findings cannot be ignored. We were only able 
to ascertain the outcome of interest for 60% of the 
enrolled participants and 75% of those who agreed 
to participate in the survey. Those who agreed to the 
survey were similar demographically with respect to 
age and gender; however, those of Hispanic ethnicity 
were more likely to not participate. This difference 
potentially could lead to biased estimates within our 
sample, and, as such, it is possible that differences in 
clinically significant depressive symptoms by racial/
ethnic group exist, but this was not observed in our 
sample. Finally, due to the high prevalence of alcohol 
dependence found in the current sample (19%) and its 
association to increased clinically significant depressive 
symptoms,52 urban general hospital EDs might also 
consider a brief alcohol screening assessment and triaging 
positive screens into appropriate treatment services.

This study points to the potential utility of screening 
for mental health problems such as depression in the 
ED setting. The high frequency of clinically significant 
depressive symptoms among ED patients raises several 
important concerns for acute care providers and for the 
health care system as a whole. It is possible that screening 
will increase the recognition and diagnosis of depression 
and, when integrated with a commitment to provide 
coordinated and prompt follow-up of diagnosis and 
treatment, clinical outcomes could potentially improve.
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