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Abstract

Background: Depression is common among patients with medical co-morbidities and has an adverse impact on wide ranging health
outcomes. Depression is particularly prevalent in general hospital settings, where it has been linked to worse course of illness and higher
rates of hospital readmission. While depression screening has been established as a best practice in outpatient settings, far less is known
about the utility of screening for depression in inpatient medical settings.

Aims: To determine whether screening for depression in a tertiary care medical hospital produces reliable and valid results. To identify
obstacles and success factors that impact utility of depression screening. To evaluate the relationship between depression screening
scores and patient-centered outcomes such as: functioning and quality of life.

Method: Participants were 30 patients who were admitted to a tertiary care medical hospital, had a depression screening assessment
completed by nursing on admission, and for whom a psychiatry consultation was requested. Patient responses to several measures were
recorded and compared to PHQ screening on admission.

Results: Depressed patients had significantly worse scores compared to non-depressed patients on the PHQ, WHO-5, PROMIS scores
(global health, global mental health, physical functioning, anxiety, and fatigue), and Charleston Comorbidity Index (all p values < .05).
Correlational analyses provided the strength of the relationships for each measures test-retest reliability.

Conclusions: Findings support the clinical utility of screening for depression during inpatient hospital admissions. Assessing QOL, func-

tioning, and psychiatric symptoms can help identify risk factors negatively influencing treatment outcomes.

Keywords: Quality of Life; Functioning; Hospital Screening; Data Registry; Patient-Reported Outcomes.

1. Introduction

Psychiatric symptoms/disorders affect nearly one in five adults in
the United States. Specifically, 43.7 million or 18.6% of adults
experience mental illness in a given year (NIMH 2016). Accord-
ing to the Center for Disease Control, mental illness is associated
with higher rates of chronic diseases, including diabetes, asthma,
obesity, cancer and cardiovascular disease (CDC 2016). The sci-
entific literature base clearly outlines that psychiatric symptoms
and disorders are strongly associated with impaired health out-
comes in medical and surgical patients including length of stay,
readmission rates, direct and indirect costs of healthcare, patient
satisfaction, social/occupational functioning, quality of life
(QOL), and overall health outcomes (Bonicatto et al. 2001, Chap-
man et al. 2005, Evan et al. 2005, Kessler et al. 2008, El-
Gabalawy et al. 2010).

Additionally, research suggests that depression significantly im-
pacts hospitalized patients on multiple levels (Verbosky et al.
1993). Specifically, depressed patients experience longer recovery
times and are more likely to be readmitted within 30 days after

being discharged. This often increases patients’ depressive symp-
toms and lowers their overall functioning and QOL. Subsequently,
this adds more financial strain to the patient and the health system,
as medical insurance does not always cover readmission cycles
(Katon 1996). These findings reinforce the need to integrate the
traditional medical model, which emphasizes the recognition and
reduction of symptoms, with a more comprehensive definition of
health that emphasizes physical, mental, and social well-being
(Armitage et al. 2009, Enthoven 2009).

Recognizing that psychiatric factors play into a patient’s health
and recovery process, Cedar-Sinai Medical Center has begun
screening patients for depression. With this screener, the health
care team is able to detect and address any depressive symptoms
that may hinder a patient’s recovery, extend their length of stay, or
contribute to their readmission within a short window of time.
Upon admission to the hospital, all patients are screened for de-
pression by nursing staff using the 2-item Patient Health Ques-
tionnaire (PHQ-2) (Kroenke et al. 2003). Patients who screen
positive for depression are brought to the attention of the admit-
ting physician in addition to activating a social work consult, often
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leading to a psychiatric consultation and treatment initiation using
biopsychosocial interventions.

The different factors that could potentially affect patient health
and well-being were recorded and monitored as part of a data
registry. Patients in this sample were admitted for medical reasons
at Cedar-Sinai Medical Center and were given self-report health
measures to assess QOL, functioning, and psychiatric symptom
severity as a part of routine clinical care from May 2014 through
May 2015. Patients were asked to report on their functioning,
satisfaction with their social role, sleep, pain interference, anxiety,
and depression through the Patient Reported Outcome Measure-
ment Information System (PROMIS-29) (Cella et al. 2010) and
the World Health Organization Disability Assessment Schedule
(WHODAS 2.0) (Ustiin et al. 2010). Their responses were record-
ed and coded, to see how effectively the measures could capture
the factors affecting overall QOL, and how well the different
measures correlated with each other as well as with the nurses’
intake evaluations.

The aim of this study is to identify the factors that impede patient
recovery and impact their QOL and function, as well as identify
the best measures for assessing these factors. An additional goal of
the current study is to ensure the measures are used to effectively
identify patients experiencing depression and other mental health
challenges, and to promptly intervene and prevent a patient’s men-
tal health from hindering the recovery of their physical health and
negatively impacting their overall QOL.

2. Methods

2.1. Participants

Potential subjects were identified by their treating physicians or by
positive endorsement of depressive symptoms on the 2-item Pa-
tient Health Questionnaire (PHQ-2) (Kroenke et al. 2003) depres-
sion risk screening measure given by nursing staff upon admission
and referred to researchers. No patients were excluded for demo-
graphic background, language, or education level. While most
patients presenting at Cedars-Sinai Medical Center reside in the
Greater Los Angeles region, a substantial portion of admitted pa-
tients are either from other regions close to the Los Angeles area,
from across the nation, or live internationally and are seeking
specialty medical treatment. The lead physician investigator and
neuropsychologist determined a patient’s capacity to consent for
participation in the study. Exclusion criteria included patients with
less than 18 years of age at the time of admission, patients under
conservatorship, patients suffering from dementia or florid psy-
chosis, or patients otherwise lacking capacity to make medical
decisions, as these individuals are considered unable to fully un-
derstand and consent to research.

2.2. Study procedures and data collection

The Cedars-Sinai Medical Center Institutional Review Board
(IRB) in Los Angeles, California, USA, approved this study. All
research conducted followed the guidelines established in the Dec-
laration of Helsinki for ethical research with human participants.
The preliminary data referenced in this article includes partici-
pants who signed informed consent during the time period of May
2014 to May 2015. Patients who met all inclusion and exclusion
criteria were asked to participate in the research study by their
psychiatrist. Patients were informed that their participation was
voluntary and that they were free to withdraw their consent at any
time during or after the evaluation process, and that their decision
had no effect on their treatment or relationship to Cedars-Sinai
Medical Center. Data on QOL, overall health, demographic and
clinical data were collected, de-identified, and stored in the regis-
try for research analysis. In order to maintain the confidentiality of
subjects all data collected was securely maintained and only ac-
cessible to certified-study staff listed in the Cedars-Sinai IRB
approved application.

2.3. Clinical measures

2.3.1. Patient health questionnaire (PHQ)

The PHQ-9 (Kroenke et al. 2001) measures the nine depressive
symptoms delineated in the Diagnostic and Statistical Manual
(DSM-1V) (APA 2000). Each question is rated on a 4-point Likert
scale ranging from 0 “not at all” to 3 “nearly every day”; the total
score is the sum of all nine items. Scores may fall into the follow-
ing categories: 1-4 (minimal depression), 5-9 (mild depression),
10-14 (moderate depression), 15-19 (moderately severe depres-
sion), or 20-27 (severe depression). Patients who scored > 12 on
the PHQ were deemed “depression screen positive”. The PHQ-9
has an excellent internal consistency reliability with a Cronbach’s
a range varying from 0.86 - 0.89, and a test-retest reliability of
0.84 (Kroenke et al. 2001).

2.3.2. PROMIS - global health scale (GHS)

The NIH PROMIS GHS measures patient-reported health and
QOL by assessing five primary domains: physical function, fa-
tigue, pain, emotional distress, and social health (Cella et al.
2010). The GHS consist of two factors, a global physical health
factor and a global mental health factor. Items employ a 5-point
Likert scale. The GHS takes approximately 5 minutes for partici-
pants to complete and consist of 10 items. Raw scores are convert-
ed to standardized t-scores, each with a mean of 50 (SD=10)
where higher or lower scores indicate better or worse health than
the general population. While the GHS has internal consistency
reliability of 0.92, one study conducted a factor analysis and found
the single-factor structure was rejected statistically and did not fit
the data (Hays et al. 2009). Therefore, we looked at the MHS and
PHS scores separately.

2.3.3. PROMIS - global mental health score (MHS)

The PROMIS MHS score is derived from 4 items on the GHS
related to mental health, QOL, satisfaction with social activities,
and emotional problems with a 5-point Likert scale for each item
(Cella D et al. 2010). Raw scores are converted to standardized t-
scores, each with a mean of 50 (SD=10) where higher or lower
scores indicate better or worse health than the general population.
The MHS has good internal consistency reliability with a
Cronbach’s o of 0.86 (Hays et al. 2009).

2.3.4. PROMIS- global physical health score (PHS)

The PROMIS PHS score is also derived from the GHS and consist
of 4 items of overall physical health, pain, fatigue, and functioning
with each a 5-point Likert scale for each item (Cella et al. 2010).
Raw scores are converted to standardized t-scores, each with a
mean of 50 (SD=10) where higher or lower scores indicate better
or worse health than the general population. The PHS has good
internal consistency reliability with a Cronbach’s o of 0.81 (Hays
et al. 2009).

2.3.5. PROMIS-29

Funded by the National Institutes of Health (NIH), the PROMIS
measures were developed using modern psychometric techniques
(Cella et al. 2010). Specifically, item banks were established using
item-response theory to generate a comprehensive set of calibrated
items for all of the domains, and have subsequently been found to
retain strong psychometric properties (high reliability and validi-
ty), with large samples reflecting 2000 census demographics (Cel-
la et al. 2010). The majority of items (28/29) employ a 5-point
Likert scale response (e.g., 1 = not at all, 2 = a little bit, 3 =
somewhat, 4 = quite a bit, 5 = very much). In order to standardize
raw scores, raw scores are summed and then converted to t-scores
for each domain, where a score of 50 represents the average popu-
lation mean value (50" percentile), and one standard deviation
(SD) equals 10 points. The PROMIS-29 measures consist of sev-



34

International Journal of Medicine

eral domains including: physical function (4 items), anxiety (4
items), depression (4 items), fatigue (4 items), sleep disturbance (4
items), satisfaction with social roles (4 items), pain interference (4
items), and one pain intensity item scored on a 10-point range,
where the raw score is used for qualitative analysis. This study
utilized the PROMIS-29 short forms and scored items based on
the hand-scoring guidelines found on the PROMIS website
(nihpromis.org).

2.3.6. PROMIS-cognitive abilities scale

Like the PROMIS-29, the 4-item PROMIS Applied Cognitive-
Abilities scale was developed using item-response theory as a
brief but valid and reliable tool that is standardized and assesses
subjective ratings of cognitive functioning during the prior 7 days.
Participants rate their responses on a 5-point Likert scale ranging
from 1 (not at all) to 5 (very much). A total raw score is calculated
by the sum of all the participants’ responses (range = 0 to 40), and
then converted to a t-scores, where a score of 50 represents the
average population mean value (50™ percentile), and one standard
deviation (SD) equals 10 points. Prior research of the 4-item
PROMIS-Cognitive Abilities scale with medical populations has
found remarkable internal consistency reliability with a
Cronbach’s o of 0.95 (Saffer et al. 2015).

2.4. CAGE-AID

The CAGE-AID is a 4-item substance abuse screening measure
adapted from the original CAGE to include drug use as well as
alcohol use. First published by Ewing, the acronym was made
from its four questions: Cut-Down, Annoyed, Guilty, and Eye-
Opener (Ewing 1984). One diagnostic meta-analysis found that for
a cutoff point > 2, the pooled sensitivity of the measure was far
better for inpatients (0.87) populations, compared to primary care
patients (0.71), or ambulatory patients (0.60), and that the pooled
sensitivity varies by diagnostic group, with a pooled area under
the curve (AUC) of 0.87 (Aertgeerts et al. 2004). A more recent
review study of the CAGE questionnaire found the CAGE had
high test-retest reliability (0.80 - 0.95) (Dhalla et al. 2007).

2.5. Psychiatric consultation identification (PCI)

The PCI score was developed at Cedars-Sinai Medical Center
(CSMC) to systematically and proactively identify medical-
surgical inpatients with significant underlying mental conditions.
The score is based on 40 risk factors from APM practice guide-
lines and is used to screen hospitalized patients with medical con-
ditions who might benefit from a psychiatric consultation. With
this instrument Cedars-Sinai strives to improve the overall detec-
tion of psychiatric comorbidity that interferes with effective medi-
cal/surgical management (IsHak et al. 2014).

2.6. Charleston comorbidity index (CCI)

The CCI is a method of categorizing comorbidities of patients
based on the International Classification of Diseases (ICD) diag-
nosis codes (Charleson et al. 1987). A weighted index accounts for
the number and seriousness of various comorbid diseases, while
the index has been found to be a reliable predictor of death after
10 years. Each comorbidity category has an associated weight
based on adjusted risk of mortality and with each increased level
on the CClI, there are stepwise increases in the cumulative mortali-
ty attributed to comorbid illness and scores are calculated as the
sum of all the weights, resulting in a single comorbidity score for
a patient (Charleson et al. 1987).

2.7. World health organization disability assessment
schedule (WHODAS) 2.0

The WHODAS 2.0 and its brief version 12-item WHODAS 2.0
measure functioning in: Cognition —understanding and communi-

cating; Mobility— moving and getting around; Self-care— hygiene,
dressing, eating and staying alone; Interactions with others— inter-
acting with other people; Life activities— domestic responsibilities,
leisure, work and school; and Participation— joining in community
activities (Ustiin et al. 2010). Scoring utilizes one of two methods:
simple scoring involves the sum of all score, and complex scoring
uses a script converting the score using item-response theory to a
range from 0 (no disability) to 100 (total disability). The
WHODAS 2.0’s administration time is approximately 5 minutes
and it has a stable factor structure, high test-retest reliability (intra-
class correlation coefficient = 0.98), and good internal consistency
reliability with a Cronbach’s o of 0.86 (Ustiin et al. 2010).

2.8. World Health Organization-5

The World Health Organization (WHO) Regional Office in Eu-
rope presented this measure in 1998 as results from an on-going
well-being study done in multiple member countries worldwide.
Originally designed as a 28-item measure, then scaled down to a
10-item measure, the current 5-item questionnaire measures posi-
tive mental health and includes the following five content areas:
cheerfulness, calm, vigor, rest, and interest in daily pursuits
(WHO 1998, Bech 2012, Bech et al. 2013). The 5-item question-
naire measures well-being in the last two weeks and is rated along
a 6-point Likert scale with scores ranging between 0 “at no time”
to 5 “all of the time.” The raw score is calculated by summing the
scores for all 5 items (possible range = 0-25), with 0 representing
the most impaired QOL and 25 representing the best possible
QOL score. A percentage score can be obtained by multiplying the
total raw score by 4, where again lower scores indicate worse
QOL (Bech 2004). The internal validity of the WHO-5 using non-
parametric Mokken analysis has been reported to have a
Loevinger coefficient of homogeneity of 0.5 or greater, which
indicates strong support of scalability (Bech 2004). The WHO-5
has been found to be a preferred screening tool for depression,
with one study reporting good sensitivity (.93), and negative pre-
dictive value (.98) but relatively weaker specificity (.64) and posi-
tive predictive value (.34), although it is important to note that
screening measures are developed to identify at risk groups for a
given disorder and the most important operating characteristics are
negative predictive value and sensitivity (Henkel et al. 2003).

2.9. Statistical analysis

Analyses were conducted to assess for violations of normality of
distribution using a Levene’s test of equal variances. Summary
values are expressed as means (M) and standard deviations (SD)
for continuous variables and frequencies (%) for categorical varia-
bles. We considered tests with p values < .05 to be statistically
significant. We examined the differences in the clinical measures
across 2 groups using an analysis of variance (ANOVA) for mul-
tiple comparisons: (1) PHQ Positively and Negatively screened for
depression; (2) Depressed versus Non-Depressed groups utilizing
a t-score cutoff > 65 on the PROMIS-Depression for Depressed
group. Mann-Whitney test were used for group comparisons if
normality distribution assumptions were violated. We performed
Chi-square analysis on PHQ groups (screened positively or nega-
tively by Nurse) with Depressed Group versus Non Depressed
group based on a t-score cutoff > 65 on the PROMIS-Depression
for Depressed group. We used Pearson’s correlation coefficients
(r) to determine the strength of the relationships between total
scores of the measures on both the PHQ screened by Nurse and
the PHQ retest data. Analyses were performed using SAS software
version 9.2 (SAS Institute Inc., Cary, NC, USA).

3. Results

The demographic and clinical characteristics of the study popula-
tion are presented in Table 1. Among the total number of partici-
pants included in the study (n = 30), there were equal number of
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women and men, 66.7% were Caucasian, and 60% were single,
with a mean age of 42.37 (SD = 14.85). Approximately one third
to one fourth of the sample subjects were either employed (33.3%)
or disabled (26.7%) respectively. About half of the sample scored
positive on the nurse administered PHQ-9 depression inventory
(53.3%). All raw scores on psychiatric measures for entire popula-
tion are displayed in Table 2.

Table 1: Sample Demographics: Age, Gender, Marital Status, Ethnicity,
Employment Status, PHQ Screen (N=30)

Table 3: ANOVA for Positive PHQ Screen and Negative PHQ Screen on
Psychiatry Measures: Raw Mean Scores, Standard Deviations and Signifi-
cance

Variable M SD

Age 42.37 14.85
%

Female 50.0

Married 16.7

Single 60.0

Divorced 13.3

Unknown/Other 11.0

Caucasian 66.7

African American 23.3

Asian 6.7

Other 43

Employed 3383

Unemployed 233

Disabled 26.7

Student 3.3

Retired &3

PHQ Nurse Screen Positive 53.3 (16/28), 2 individuals were not screened

Variable Negative Positive

Screen Screen *p<.05

(n=12) (n=16)

M SD M SD
PHQ Retest 14.58 7.90 19.34 5.60 *
Well-Being Index (WHO-5) 8.50 7.50 6.50 421 *

PROMIS GLOBAL Health 9.55 3.50 9.25 3.59
PROMIS Global Mental Health  8.58 3.58 7.19 281 *

PROMIS Physical Function 10.36 6.96 10.13 5.21
PROMIS Anxiety 14.09 421 15.20 332 *
PROMIS Depression 11.55 411 16.53 336 *
PROMIS Fatigue 14.36 5.89 17.00 214 *
PROMIS Sleep Disturbance 13.73 461 15.67 4.17

PROMIS Satisfaction with Social 8.45 4.78 7.27 4.71

PROMIS Pain Interference 14.73 6.17 15.53 5.28
PROMIS Pain Intensity 6.64 361 6.67 261
PROMIS Cognitive Abilities 10.40 521 8.40 427 *
GAGEAID Total 0.50 127 0.92 1.60
Psychiatry Consultation Id 10.82 3.49 13.31 4.92

Charleston Comorbidity Index  2.18 1.84 2.62 3.10

Table 4: ANOVA for Positive PHQ Screen and Negative PHQ Screen on
Psychiatry Measures: T-Score Mean Values, Standard Deviations and

Table 2: Mean Scores and Standard Deviations on All Subjects (N= 30) of
the Psychiatry Measures

Variable M SD
PHQ Nurse (PHQ-N) 16.18 6.70
PHQ Retest 16.81 7.34
Well-Being Index (WHO-5) 8.04 6.12
PROMIS Global Health Score (GHS) 9.69 3.58
PROMIS Global Mental Health Score 8.17 3.46
PROMIS Physical Function 10.25 5.93
PROMIS Anxiety 14.21 4.04
PROMIS Depression 13.71 4.97
PROMIS Fatigue 15.18 4.88
PROMIS Sleep Disturbance 14.71 4.32
PROMIS Satisfaction with Social Role 7.79 4.64
PROMIS Pain Interference 15.21 5.44
PROMIS Pain Intensity 6.57 2.94
PROMIS Cognitive Abilities 9.85 5.07
GAGEAID Total 0.80 1.41
Psychiatry Consultation Index (PCI) 12.35 4.78
Charleston Comorbidity Index (CCI) 2.38 243

Significance
Variable Negative Positive

Screen Screen *p<.05

(n=12) (n=16)

M SD M SD
PROMIS GLOBAL Health 33.82 9.82 32.48 10.05
PROMIS Global Mental Health  35.23 9.23 30.92 779 *
PROMIS Physical Function 34.14 12.07 37.01 12.44
PROMIS Anxiety 66.93 8.95 70.02 7.08 *
PROMIS Depression 60.56 9.21 71.26 6.96 *
PROMIS Fatigue 62.41 14.88 67.42 540 *
PROMIS Sleep Disturbance 57.65 10.64 62.41 9.64
PROMIS Satisfaction with Social 38.22 11.11 36.70 9.82
PROMIS Pain Interference 67.26 12.58 67.55 9.05
PROMIS Cognitive Abilities 43.34 9.40 38.83 746 *

There were several significant group differences on ANOVAs
comparing the same clinical measures across the Depression and
Non-Depression groups based on the PROMIS-Depression meas-
ure, utilizing a t-score cutoff > 65) as detailed in Table 5.

Table 5: ANOVA Comparing Depressed Versus Non-Depressed Groups
Based on PROMIS Depression T-Scores > 65 for the Following Psychiatry
Measures:

An ANOVA to compare clinical measures between patients who
screened positive for depression (PHQ-9 score > 12) to those who
screened negative demonstrated that the WHO-5, PROMIS Global
Mental Health, PROMIS Anxiety, PROMIS Depression, PROMIS
Fatigue, and PROMIS Cognitive Abilities measures were all sig-
nificantly different between both groups (all p values < .05; see
Table 3). Additionally, a re-administered PHQ by the research
study staff also showed statistical significance (p < .05; see Table
3). However, there were no significant between-group differences
on the PROMIS Global Health, PROMIS Physical Function,
PROMIS Sleep Disturbance, PROMIS Satisfaction with Social
Role, PROMIS Pain Interference, PROMIS Pain Intensity,
CAGEAID Total, Psychiatry Consultation Index (PCl), and
Charleston Comorbidity Index (CCI) as detailed in Table 3. Simi-
lar findings were evident when the PROMIS scores were convert-
ed into t-scores as depicted in Table 4. Significant between-group
differences were observed for t-score mean values on the PRO-
MIS Global Mental Health, PROMIS Anxiety, PROMIS Depres-
sion, PROMIS Fatigue, and PROMIS Cognitive Abilities
measures (all p values < .05; see Table 4).

Variable Non Depressed Depressed *p<.05
(n=11) (n=16)
M SD M SD
PHQ Retest 11.50 8.01 20.78 481 *
Well-Being Index (WHO-5) 1291 6.04 04.50 342 *
PROMIS Global Health 12.20 3.05 7.56 231 *
PROMIS Global Mental Health  11.18 3.34 6.31 212 *
PROMIS Physical Function 12.82 6.13 8.00 490 *
PROMIS Anxiety 11.45 4.03 16.00 3.06 *
PROMIS Fatigue 11.73 5.68 17.81 204 *
PROMIS Sleep Disturbance 13.27 3.20 15.56 491

PROMIS Satisfaction with Social 8.82 4.60 7.06 4.82

PROMIS Pain Interference 12.91 5.68 16.81 5.01
PROMIS Cognitive Abilities 11.55 6.01 8.69 4,01
CAGEAID Total 1.09 1.58 0.57 1.28
PCI 12.00 5.66 12.47 4.72
CClI 3.78 3.31 1.60 155 *

Results demonstrated that the PHQ (both administered initially by
nurses and by the research study staff), Well-Being Index, PRO-
MIS Global Health, PROMIS Global Mental Health, PROMIS
Physical Function, PROMIS Anxiety, PROMIS Fatigue, and
Charleston Comorbidity Index (CCl) measures were all signifi-
cantly different between groups (p < .05). Table 6 demonstrates
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significant frequency differences using a Chi-square test (p <
0.05) for PHQ Depression Screen Group (Positive versus Nega-
tive) and Depressed versus Non-Depressed groups based on
PROMIS Depression t-Scores > 65.

Table 6: Chi-Square for PHQ Depression Screen Group (Positive versus
Negative) Versus Depressed and Non-Depressed Groups Based on PRO-
MIS Depression T-Scores > 65

PHQ Screened by Nurse

PROMIS Depression T-Scores > 65

Screened Negative for Depression

Non-Depressed Depressed
(n=6) (n=4)
Screened Positive for Depression
Non-Depressed Depressed
(n=3) (n=12)

*Pearson Chi-Square p<.05

Lastly, a correlational matrix between psychiatry clinical measures
indicated that the PHQ-Nurse indicated significant correlations
with the PROMIS Physical Function, PROMIS Depression,
PROMIS Sleep Disturbance, and PROMIS Pain Interference
measures. PHQ retest data indicated correlations with the WHO-5,
PROMIS Global Health, PROMIS Mental Health, PROMIS Anxi-
ety, PROMIS Depression, and PROMIS Pain Intensity measures.
Detailed correlation results are provided in Table 7.

Table 7: Correlation Matrix for PHQ Nurse Screen and PHQ Retest with
other Psychiatry Measures

PHQ Nurse PHQ Retest

(n=16) (n=27)
PHQ Nurse N/A .249
PHQ Retest .249 N/A
Well-Being Index (WHO-5) -.481 -.390*
PROMIS GLOBAL Health -.318 -.374*
PROMIS Global Mental Health -.353 -.439*
PROMIS Physical Function -.557* -.003
PROMIS Anxiety .149 .453*
PROMIS Depression .636* .600*
PROMIS Fatigue 291 .333
PROMIS Sleep Disturbance .559* .187
PROMIS Satisfaction with Social-.129 .069
PROMIS Pain Interference .554* 477
PROMIS Pain Intensity .555* A414*
PROMIS Cognitive Abilities .268 -.326
GAGEAID Total -.302 -.062
Psychiatry Consultation (PCI)  -.425 -.301
Charleston Comorbidity Index  -.359 -.352

*p<.05

4. Discussion

As comorbid medical and psychiatric illness continue to go unrec-
ognized in academic medical centers, the importance of screening
for psychiatric illness, particularly depression, during the admis-
sion process for inpatient care becomes increasingly important.
While the need for such screening services has valid and empirical
support (as evidenced by our findings), there continues to be few
medical centers with existing infrastructure that screen for depres-
sion. We were particularly concerned with depression, given the
chronic and persistent course of the illness, and relatively high
prevalence rates (approximately 10-30% of patients), all of which
frequently result in disabling illness that can ultimately lead to
increased mortality and morbidity. As a consequence, there are
greater costs in healthcare systems that result from failure to iden-
tify underlying psychiatric illness, which ultimately leads to worse
health outcomes. The Cedars-Sinai Medical Center collaborative,
interdisciplinary, and comprehensive psychiatric screening service
involves identifying patients who screen positive for depression

for the purpose of informing their treating physician, obtaining
social work consult, and if needed, referring them to the existing
consultation-liaison team housed in the Department of Psychiatry
and Behavioral Neurosciences. The specific goals of developing
this program were to systematically and proactively identify medi-
cal-surgical inpatients with substantial underlying depression. In
doing so, we hope to increasingly become able to examine the
relationships between psychiatric symptoms/disorders, treatments
on medical conditions, patient satisfaction, QOL, functioning,
readmission rates, length of stay, and overall health in a large
academic medical center. Furthermore, data collected for the study
will help inform our understanding of the most sensitive, efficient,
and appropriate measures to assess these various constructs. This
will ultimately increase time and effectiveness in resource limited
settings. The novelty of our research design is continually allow-
ing us to gather “normative data” for inpatient populations across
a wide variety of patient self-reported measures of QOL, function-
ing, overall well-being, health, and psychiatric symptom severity.
Prior research has shown the validity and utility of screening
measures for depression in various settings. A meta-analysis in-
cluding 17 validation studies with a total population of 5,000
showed that for MDD not only did the PHQ-9 have good diagnos-
tic properties (92% sensitivity and 80% specificity), but that the
diagnostic properties were relatively consistent among a range of
settings and specialties including community, primary care, and
various hospital specialties. In addition, research has shown the
PHQ-9 to work well in a variety of cultures and with a variety of
translations which is comparable to or better than clinician admin-
istered instruments for MDD screening (Gilbody et al. 2006).
Furthermore, in a study of around 200 patients admitted over a 6
month period to internal medicine departments of hospitals who
filled out a PHQ-9 and had a psychiatric evaluation, found that
although the PHQ-9 was 5.7% more likely to overestimate minor
depression versus psychiatric evaluation and 3.8% more likely to
associate MDD with a somatic disorder, they are needed as only
19% of moderately severe depressions and 18.7% of severe de-
pressions received a diagnosis of depression from the internists
and even fewer (9.5% and 12.5%, respectively) had been treated
by internists with antidepressants (Rentsch et al. 2007).

Research has identified the importance of interdisciplinary and
multidisciplinary teams, as being useful in providing comprehen-
sive and collaborative care in medical settings, given the increased
benefit of the combined efforts of physicians, psychologist, social
workers, and other specialist; all of which can have a significantly
positive effect on the delivery of care, with the ultimate goal of
increasing long-term health outcomes for our patients (Winters &
Metz 2009).

One of the most significant contributions in the current study was
the inclusion of scores for patients in an inpatient medical setting
across a wide range of frequently used measures and the correla-
tion matrix that provided test-retest reliability for the selected
measures. The implications of these findings warrant continued
investigation of these relationships utilizing a larger sample size.
However, we are still in the initial stages of establishing the data-
registry that we hope will eventually result in a large and national-
ly representative sample of participants’ scores while receiving
inpatient care in a large medical center. The ultimate goal is to
continue to identify the risk factors associated with poor health
outcomes and compromised well-being, including but not limited
to failure to achieve remission and reentry into the hospital setting.
In addition, continued data collection will ultimately help us iden-
tify the best measures or instruments to administer, resulting in
greater sensitivity and specificity as well as greater positive and
negative predictive values and accuracy to identify at risk groups.
Study Limitations and Strengths

In establishing a depression screening service like the one pro-
posed in this study, there are costs associated with such a program
existing including the burden of time and effort for staff and pa-
tients. The risk of false positives and false negatives can also oc-
cur. However, the benefits outweigh the costs such that if a patient
is screened for depression, it is better than not receiving such a
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screening. In the cases of a false positive, a patient is then referred
to the consultation-liaison psychiatry team where they can be fur-
ther assessed, and if it is deemed that the initial screening was in
fact a false positive, the worst consequence is some expended time
and effort. The alternative however, is far worse and could result
in failure to identify, diagnose, and prevent further suffering. An-
other limitation in the current study includes the relatively small
sample size. While this may be a concern, this type of pilot infor-
mation is valuable and there is a plan to continue gathering data
and increase the sample size to establish medically ill inpatient
normative scores for all the patient-reported outcome measures
included in our study. Further limitations of this study include the
lack of data on reading levels, translated versions, and the efficacy
of the instruments in different cultures especially given the non-
English speaking population of Los Angeles and the US. Lastly,
the study could have been improved by implementing a double or
single blind design.

Strengths of the current study include the wide age range of partic-
ipants as well as a balanced ratio of male and female participants,
in addition to a relatively diverse ethnic sample that was repre-
sentative of the greater Los Angeles area. However, there are
plans to include wider ranges of ethnic, racial, and underrepre-
sented groups through the continued duration of the study, as do-
ing so will strengthen the generalizability of our findings. Some
practicing clinicians as well as researchers have critiqued the use
or reliance upon patient-reported measures as valid indices of
objective psychological and emotional functioning. However,
every measure included in the current study has a significant
amount of support for strong psychometric properties, including
robust validity, and reliability for the constructs being assessed.
Furthermore, there has been a shift in which the United States
Food and Drug Administration, World Health Organization, and
National Institutes of Health Patient Reported Outcomes Meas-
urement Information System (PROMIS) initiative all support the
use of patient-reported measures in psychiatric, medical, and clini-
cal work as well as research pursuits.

5. Conclusion

Findings from the current study are promising and provide support
for the clinical utility of establishing a psychiatric screening ser-
vice for depression during inpatient hospital admissions (Ebell
2008). As other academic medical centers and teaching hospitals
adopt a model similar to the one in the current study, the results
will prove to be cost-effective. Furthermore, the importance of
screening for depression is quite evident, given the fatal result of
completed suicide and increased risk for suicide attempts (Angst
et al. 1999, Osvath et al. 2004). In addition, our findings demon-
strated significantly worse QOL, health, functioning, and psychiat-
ric symptom severity for depressed patients compared to non-
depressed patients. Not surprisingly, our suggestions are supported
by the National Patient Safety Goal 15.01.01 that was established
by The Joint Commission, which requires behavioral health care
organizations, and psychiatric and general hospitals that treat indi-
viduals for emotional and/or behavioral disorders to identify indi-
viduals at risk for suicide (The Joint Commission 2016). Hospitals
that establish a system similar to ours, act as gatekeepers to an
individual’s possibility and potential for recovery, where failure to
do so can have devastating consequences.
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