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Abstract
Objective—To test the accuracy of five practical depression screening strategies in older adults
residing in residential care/assisted living (RC/AL).

Design—Cross-sectional screening study.

Setting—Four RC/AL communities in North Carolina.

Participants—112 residents aged ≥ 65 and 27 staff members involved in their care.

Measurements—Direct care staff was trained in and completed the Cornell Scale for
Depression in Dementia, modified for use by long-term care staff (CSDD-M-LTCS). They
additionally responded to a one-item question ‘Do you believe the resident is often sad or
depressed?,’ and the Minimum Data Set Depression Rating Scale (DRS). Residents responded
directly to the Geriatric Depression Scale (15-item version; GDS-15) and the Personal Health
Questionnaire, 2-item version (PHQ-2). A geriatric psychiatrist performed gold standard
diagnostic interviews using the Structured Clinical Interview for DSM-IV. Sensitivities and
specificities were calculated for all instruments at pre-determined cutpoints.

Results—Gold standard diagnoses yielded 14% prevalence of major or minor depression. The
CSDD-M-LTCS and one-item screen completed by caregivers failed to significantly discriminate
depressed cases. The DRS yielded high specificity (0.85), but low sensitivity (0.47). For the two
resident reported measures, the PHQ-2 had a sensitivity of 0.80 and specificity of 0.71, and the
GDS-15, 0.60 and 0.75 respectively.
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Conclusion—Measures completed by caregivers failed to adequately detect depression. Of the
measures completed directly by residents, the PHQ-2 appears to have the best mix of brevity,
sensitivity, and ease of administration.
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Residential care/assisted living (RC/AL) is a setting that has seen rapid growth in the United
States as an alternative to nursing homes.1 These communities provide room, board,
oversight, and assistance with activities of daily living, and although not required, some
employ registered or licensed nursing staff.2 As RC/AL has grown, it has become evident
that these settings provide care for impaired adults.3 In addition to the medical and
functional impairment of these residents, the prevalence of clinically significant depression
is notable and ranges from 13–25%.4,5 Unfortunately, studies in this population suggest that
depression in RC/AL is largely unrecognized and associated with poor outcomes, including
transfer to nursing home settings.6,7 Despite such cause for concern, RC/AL settings have
no standard mechanism to screen for depression and limited personnel with training to
conduct such screening. This deficiency merits attention because there are efficacious,
feasible and low-risk treatments for depression in late-life.8,9 The challenge is to identify
accurate and easily employed strategies to screen residents for depression, and then to
implement service delivery models that work in this setting. The first step in this effort is to
identify a practical screening strategy that effectively identifies residents with depression in
RC/AL communities.

Multiple valid and reliable measures exist to screen for depression in older adults. In the RC/
AL setting, where more than 50% of residents have cognitive impairment,10,11 such a
measure must work despite the variation in cognitive ability that is inherent in this setting.
One measure, the Cornell Scale for Depression in Dementia (CSDD) was specifically
designed to assess depression in a cognitively impaired population. However, the CSDD
was developed for use by clinicians who use caregiver and patient data to inform a unified
score.12 It has not been tested for use by non-clinicians.

Because it is desirable to identify a screening tool that can be used by the paraprofessional
staff who provide the majority of care in RC/AL, the intent of this study was to: (a) modify
the CSDD in a way that makes it more easily used by direct care staff and assess the
accuracy of the modified CSDD used by long-term care staff (referred to as the CSDD-M-
LTCS) to detect depression against a gold standard; and (b) assess the accuracy of four other
commonly used screening tools for depression, also as compared to a gold standard. The
overall goal of the study was to identify effective screening strategies that are practical for
use in RC/AL settings.

Methods
Sample

Data were collected from 112 residents and 27 direct care staff from 4 RC/AL settings
participating in the Collaborative Studies of Long-term Care (CS-LTC). Facility eligibility
was restricted to settings within 60 miles of the University of North Carolina that had 50 or
more beds, did not primarily serve individuals with mental illness, and were not currently
participating in another CS-LTC project. Ten eligible sites were identified and then invited
to participate in random order until the desired sample size was reached. Five were
contacted; one declined to participate, and the remaining 4 were enrolled in the project.
Resident eligibility was limited to those who were aged 65 and older; did not have a
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diagnosis of mental retardation or developmental disability; were English-speaking; and
were considered healthy enough to participate for the duration of the project (approximately
one month). A total of 151 residents were identified, and of these, 5 (3%) were ineligible. Of
the remaining eligible residents, 26 (18%) declined participation and 8 (5%) could not be
enrolled due to difficulty contacting the resident's family member for consent (which was
done in the case of residents who had dementia and were unable to provide their own
consent). The remaining 112 enrolled in the project, but 5 withdrew from the project prior to
its conclusion. We report baseline (n=112) and complete (n= 107) data where indicated.

After a resident (or family) provided consent for participation, the facility administrator
identified the staff member who was most involved in the care of that resident. That staff
member was then invited to participate in the project and complete the CSDD-M-LTCS and
provide other data in reference to the participating resident. In addition to the most involved,
or “primary” staff member providing information, a second staff member who was also
involved in the care of the resident was invited to participate for purposes of obtaining
reliability data. Additional data were collected through interviews with staff and by chart
review. Also, a psychiatrist conducted a clinical evaluation of the resident. All data were
collected between November 2006 and June 2007. Study methods were approved by the
Institutional Review Board of the University of North Carolina at Chapel Hill.

Measures
The Cornell Scale for Depression in Dementia – Modified for Use by Long-
Term Care Staff (CSDD-M-LTCS)—The original CSDD is a 19-item measure that uses
patient and caregiver information to screen for depression in patients with dementia.12 The
CSDD is intended for administration by a clinician, and assesses mood, behavior, physical
signs, diurnal patterns, and ideational disturbances associated with depression over the past
seven days. Each item of the CSDD is evaluated on a three-point scale (0-2) that reflects the
severity of the symptom, for a total possible score of 38, with higher scores reflecting
greater depression. The CSDD is currently the most accepted measure of depression in
populations where dementia is prevalent, and has shown good sensitivity (90%) and
specificity (75%) at a cutpoint of 12 for detecting major depression when administered by a
clinician.12,13 In addition to dementia-specific populations, the clinician-administered
CSDD has also been validated in populations without dementia14 and is commonly used in
research settings.4,15

In order to make the CSDD accessible to non-clinicians, the form was modified based on
cognitive testing with staff from a local nursing home, to remove technical language and to
provide everyday examples of items. Further, the response options were modified from
severity (i.e., none, mild, severe) to frequency (i.e., never or almost never, sometimes, most
of the time). The 19 CSDD items were shown on the front of the form, and a complete
explanation of each item was presented on the back. A scoring algorithm with step-by-step
instructions for completion was also presented on the form. Sample items were all in
reference to the stem “Over the last week, how often have you noticed the following …” and
included sadness (sad face, sad voice, crying), slow behavior (moves slowly, talks slowly,
slow to answer), and trouble falling asleep. The CSDD-M-LTCS is available upon request.

Staff training was conducted in either individual or small group sessions over 30 minutes.
The training presentation and manual consisted of an overview of the CSDD-M-LTCS, an
item-by-item guide to answering each question, and instruction in scoring the instrument.
Staff also completed a practice CSDD-M-LTCS using a resident who recently left the
community as an example.
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To assess inter-rater reliability of the CSDD-M-LTCS, the primary and secondary staff
caregiver completed the form for each resident. They were instructed to complete the form
independently, although the instructions encouraged them to obtain whatever information
would help them to accurately assess the resident's status (e.g., review the resident's chart,
talk with staff on other shifts). Paired data were available for 111 residents. To assess test-
retest reliability of the CSDD-M-LTCS, the primary staff member for each of the first 5
residents in the first three sites, and for the first 10 residents in the fourth site, was asked to
complete the CSDD-M-LTCS twice, between two and five days apart. Paired test-retest data
were available for 25 residents.

Other Measures Completed by Caregivers
One Item Screen: The primary staff caregiver for each resident was asked to respond to the
Yes/No question ‘Do you believe the resident is often sad or depressed?’.16 Inter-rater and
test-retest reliability was assessed using the same approach as that employed for the CSDD-
M-LTCS.

Depression Rating Scale: The primary staff caregiver also completed the Minimum Data
Set Depression Rating Scale (DRS)17 on behalf of each enrolled resident. This is a 7 item
instrument designed for the nursing home environment that draws on continuous observation
by staff. The caregiver was asked to respond based on the frequency of observing depressed
behaviors over the last 30 days (0=not at all; 1=1-5 days per week; 2=daily or almost daily).
A cutoff score of ≥3 on the DRS has been reported to yield 91% sensitivity and 69%
specificity when tested against diagnoses of depression in a nursing home population.17

Measures Completed by Residents: A member of the research staff administered the 15-
item version of the Geriatric Depression Scale (GDS-15)18 and the two-item Patient Health
Questionnaire (PHQ-2)19 to enrolled residents, asking them to respond based on the past
two weeks. In other studies of the GDS, sensitivity and specificity ranged from 79%-100%
and 67-80% respectively in primary care elderly.20 The PHQ-2 (which asks residents
whether they ever felt down, depressed or hopeless; or felt little interest or pleasure in doing
things) has reported sensitivity of 100% and specificity of 77% and is considered
appropriate for use in an older adult population.21 We scored the measure as positive if a
resident answered ‘yes’ to having a depressed mood or anhedonia, regardless of the severity.
This method is similar to the valid and reliable 2 item PRIME MD,22 but maintains a two
week frame of reference (vs. one month ) more in keeping with standard diagnostic
procedure.

Other Measures: The research staff reviewed each enrolled resident's chart and obtained
demographic, medical history, medical diagnoses, and physician contact information. The
research staff also administered the Mini-Mental State Exam (MMSE)23 and collected data
about residents' functional abilities using the Activities of Daily Living subscale of the
Minimum Data Set (MDS-ADL).24 Staff members (both primary and secondary) also
provided information about their own job title, training, length of employment, and
demographics.

Psychiatric Evaluation—A geriatric psychiatrist (LW), blinded to all screening results,
reviewed residents' charts and interviewed residents using the Structured Clinical Interview
for DSM-IV.25 For all residents, the psychiatrist provided a diagnosis (or not) of current
major or minor depression, and also whether or not her opinion was that the resident would
be offered treatment for depression in a standard diagnostic circumstance regardless of
diagnostic criteria.
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Data Analysis—Prior to conducting the study, a sample size calculation determined that
between 90 and 125 participants would provide reasonable precision for estimates of the
likelihood ratio positive (LR+), assuming 15% prevalence of depression and using
previously published estimates of the sensitivity and specificity for the CSDD and
GDS-15.20

To assess the diagnostic accuracy of the five screening tools for predicting any (major or
minor) depression, calculations were performed for the sensitivity, specificity and LR+ of
each measure against the rendered diagnosis using pre-determined cut-points: CSDD-M-
LTCS ≥ 8 and CSDD-M-LTCS ≥ 13; one item screen =1; DRS ≥3; GDS-15 ≥ 5; and PHQ-2
≥ 1. Exact 95% confidence intervals (CI's) were determined for sensitivity and specificity
and asymptotic 95% CI's for the LR+. For the CSDD-M-LTCS, DRS, and GDS-15 the area
under the receiver operating curve (ROC) along with 95% confidence intervals based on the
transformed AUCs were calculated.26 LR+ confidence intervals excluding 1, and also area
under the curve (AUC) confidence intervals excluding 0.5, provide evidence that a screening
tool has a statistically significant chance of discriminating between individuals with and
without depression. Identical methods were used to assess the diagnostic accuracy of each of
the five screening tools based on the overall impression of the psychiatrist as “would treat.”
The analyses described above were repeated after excluding the 11 participants with MMSE
scores ≤ 10 in order to explore how inclusion of individuals with severe dementia may have
affected our primary findings. Finally, intraclass correlation coefficients were used to assess
reliability for the CSDD-M-LTCS and kappa coefficients to assess reliability of the one item
screen. Reliability data were not obtained for the other measures.

Results
Sample Characteristics

Three of the RC/AL communities were for profit, and two (both for-profit) had a registered
or licensed nurse on staff. The mean RC/AL community bedsize was 84 (SD 25); the
average occupancy rate was 84% (SD 15%); the average monthly rate was $2762 (SD
$1022).

Most residents were female (72%) and the average age was 83 (range 65 to 100) (Table 1).
There was a range of cognitive and functional abilities, with an average MMSE of 20 and
average impairment in 1.2 activities of daily living. A majority (70%) reported their health
as good or better. Direct care staff (n=27) were all nursing assistants, nearly all female
(96%), and predominantly African-American (85%).

The prevalence of depression based on all measures is shown in Table 2. Approximately
one-quarter to one-third of residents screened positive for depression on the caregiver and
resident reported measures (e.g., 36% on the CSDD-M-LTCS and 20% on the DRS).
Clinician diagnoses yielded a 14% prevalence of major or minor depression, and increased
to 22% when broadly considered as “would treat” despite the absence of meeting strict
DSM-IV criteria.

Comparison of Screening Methods against Gold Standard
The performance of the CSDD-M-LTCS and the four other depression measures as a
screening instrument are reported in Table 3. The gold standard comparator was a DSM-IV
diagnosis of major or minor depression rendered by the psychiatrist. Extending the gold
standard to include those whom the clinician “would treat” did not change the outcomes in
any clinically meaningful way, nor did eliminating residents with MMSE ≤10 (more severe
dementia).
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CSDD-M-LTCS—The AUC for this measure was 0.66 (0.49,0.78) (Figure1), which did not
reach statistical significance. Similarly, the likelihood ratios were not statistically significant
at either cutpoint, with an LR+ of 1.3 (0.73-2.47) at a cutpoint of ≥8 and 2.4 (0.98, 0.5.66) at
a cutpoint of ≥ 13. The sensitivity and specificity respectively were 0.47 (0.21,0.73) and
0.65 (0.55, 0.75) at a cutpoint of ≥8 ; 0.33 (0.12, 0.62) and 0.86 (0.77,0.92) at a cutpoint of ≥
13. The test-retest reliability correlation was 0.83 (0.65,0.92), with an inter-rater correlation
of 0.20 (0.01,0.37).

Other Caregiver Reported Measures—The one-item screen lacked significance for
accuracy (based on the LR+ in Table 4), and the sensitivity and specificity were 0.47 (0.21,
0.73) and 0.74 (0.64,0.83), respectively. Test-retest and inter-rater reliability correlations
were 0.70 (0.32,0.99) and 0.14 (-0.05, 0.33). The DRS had a statistically significant AUC of
0.70 (0.52,0.82) (Figure 1), with a sensitivity of 0.47 (0.21,0.73) and specificity of 0.85
(0.76,0.91) at the cutpoint of ≥3. Table 4 shows the sensitivity and specificity at additional
selected cutpoints.

Measures Reported by Residents—The GDS-15 had an AUC of 0.80 (0.66,0.88),
(Figure 1) reflecting its ability to accurately discriminate cases. It had a sensitivity of 0.60
(0.32,0.84) and a specificity of 0.75 (0.64,0.83) at the cutpoint of ≥5. Table 4 shows the
sensitivity and specificity at additional selected cutpoints. The PHQ-2 had the best
combination of sensitivity and specificity, 0.80 (0.52, 0.96) and 0.71(0.60,0.80),
respectively, and showed statistically significant discriminating ability based on the LR+.

Discussion
The goal of our study was to test the accuracy of practical depression screening methods in
the RC/AL setting, including the evaluation of the CSDD modified for use by direct care
staff. We determined that three of five methods worked better than chance (95% CI of AUC
did not include 0.5, and/or LR+ did not include 1): PHQ-2, GDS-15, and DRS. At
predefined cutpoints the CSDD-M-LTCS did not significantly discriminate depressed
individuals from other residents; the one item question also failed to discriminate
significantly. Despite a high specificity of 0.85, the DRS had a low sensitivity (0.47),
limiting its usefulness as a detection tool. The two remaining measures were completed by
the residents themselves. The GDS-15 yielded a favorable AUC value of 0.80 (Figure 1),
and had acceptable sensitivity (0.60) and specificity (0.75) at the traditional cutpoint of ≥ 5.
Based on ROC data (Table 4), a cutpoint of ≥ 3 would optimize sensitivity (0.87),
selectively improving the ability to “rule out” disease, which most closely approximates the
goal of increasing the detection of potential cases. Similar findings have been reported in a
community sample of “old-old,” where lowering the traditional cutpoint improved
performance of the 30-item GDS.27 The resident-reported PHQ-2 had the best combination
of sensitivity (0.80) and specificity (0.71) if one or both answers were positive. The PHQ-2
was scored as positive if either question was answered affirmatively (as opposed to a
ranking of frequency for each symptom as in its original description)19 consistent with our
effort to simplify the screening process, and still performed well.

Contrary to our hope that simplifying the CSDD or asking caregivers a simple one-item
question would allow them to detect depression as “observers,” this was not the case.
Although both the CSDD-M-LTCS and one-item question had good test-retest reliability,
both also exhibited poor inter-rater reliability. These findings for caregiver completed
measures may reflect that caregivers are not in tune with residents' depressive behaviors, or
that there was variation in how well the residents were known by different caregivers. The
latter is a real-world concern given the traditionally high turnover rate and erratic scheduling
of the direct care workforce in this setting, and could logically account for an inability to
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recognize a pattern of behaviors.28 It is also possible that the scale itself is difficult to
follow for caregivers without formal clinical training, as is common for nursing assistants. It
was our own anecdotal experience trying to use the original CSDD with such staff – and
their general resistance – that led us to simplify the wording and scoring for this study;
however, it is possible that these modifications may have contributed to its poor
performance. Another source of potential discordance, which was not examined in this
project, was that between observers and the residents themselves, which has been reported in
other work.29 In an RC/AL population, discordance might be expected due to the high
prevalence of functional and physical disability,30 which makes a distinction between the
“physical” and the “mental” more difficult.

Self-reported measures of depression inherently eliminate observer biases, reflecting the
subjective experience of the resident. Many brief measures have been developed and tested
in older adults in multiples settings,31-34 but not specifically in RC/AL. The decision to test
the GDS-15 and PHQ-2 in this setting represents an effort to achieve the least common
screening burden for vulnerable residents with instruments familiar to most U.S. providers.
Their ease of use accommodates self-administration as well as verbal administration by care
staff as necessary, due to vision or functional impairment. It is especially heartening to know
that the two- item PHQ-2 performs best in this setting.

Limitations of this study include the relatively small sample size and event rate (n=107;
prevalence of any depression 14%), which limited the precision of point estimates and our
power to detect true discriminating ability of any measure. This is reflected in wide
confidence intervals, and findings should be interpreted with this in mind. Also, all subjects
were from one region of central North Carolina, although there has been no indication in the
literature that the widely-used measures we evaluated are regionally or culturally biased. We
also elected to evaluate residents who have dementia for depression using these same
standard diagnostic procedures, despite the limitations of “gold standard” validity in
cognitive impairment. This is an unresolved issue in the field that is receiving increased
attention,35,36 but in the absence of clear guidelines, our intent was to be as inclusive as
possible and mimic typical clinical practice. It is noteworthy that removing the 11 residents
with severe dementia from the analyses did not change our results.

As many as 25% of RC/AL residents are depressed, but most go unrecognized. We found
three methods of screening for depression to have statistically significant discriminating
ability in this setting, – the PHQ-2, GDS-15 and DRS, but the PHQ-2 had the best
sensitivity. The PHQ-2 is also the most practical because of its brevity and ease of use.
Although slightly longer, the GDS-15 is easy to administer and could play a role in detection
at a lower cutpoint, especially in RC/AL settings that may have already adopted its use.

Successful screening can improve detection of depression.37 Essential steps will need to be
taken to translate screening findings into meaningful outcomes in the widely heterogeneous
RC/AL setting, where access to psychiatric care is highly variable. Staff and administrators
must “buy-in” and adopt routine depression screening, ideally by resident self-
administration, at admission and with periodic surveillance; positive screens must prompt a
well-defined referral and/or treatment response; and recommended treatments must be
monitored and appropriately adjusted over time in line with the current goals of care. Future
research directions following from this effort include testing a practical depression
screening, referral, and treatment intervention in RC/AL that honors resident autonomy
while also providing an opportunity to reduce the suffering caused by this common and
debilitating disease.
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Figure 1.
ROC curves for CSDD-M-LTCS, DRS, and GDS-15 (Chance on Diagonal)
Dash-Dot Line (_ · _ · _ ·): The Cornell Scale for Depression in Dementia – Modified for
Use by Long – Term Care Staff (CSDD-M-LTCS)
Dashed Line (_ _ _): Depression Rating Scale (DRS)
Dotted Line (· · · · · ·): Geriatric Depression Scale (GDS-15)
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Table 1

Sample characteristics

Characteristic N (%) or Mean (SD)

Residents (N=112)

 Female 81 (72)

 Age 83 (8.1)

 White 94 (84)

 Minimum high school education 88 (79)

 Any college 49 (44)

 Years in facility 2.1 (2.2)

 MMSE score 20.0 (7.1)

 Number of ADL* dependencies 1.2 (1.93)

 Self-rated health good or better 76 (70)

Staff (N=27)

 Female 26 (96)

 Age 37 (12.4)

 African-American 23 (85)

 Years in present job 1.6 (1.96)

*
ADL = Activity of daily living
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Table 2

Prevalence of depression by different assessment methods (n=107)

Measure Prevalence (%)

Caregiver reported

 CSDD-M-LTCS ≥ 8* 36

 One-item: often sad or depressed? 29

 Depression Rating Scale ≥ 3* 20

Resident reported

 GDS-15 ≥ 5* 30

 PHQ-2 ≥1 37

Clinician reported

 “Any” depression (major or minor) 14

 “Would treat” 22

*
The mean score of the CSDD-M-LTC was 6.7 (SD 6.2); of the Depression Rating Scale was 1.4 (SD 2.3); and of the GDS-15 was 3.1 (SD 2.7).
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Table 4

Selected cutpoints for two instruments based on Receiver Operator Characteristic (ROC) analyses

Cutpoint Sensitivity Specificity

Depression Rating Scale

 ≥ 1 0.73 0.58

 ≥ 2 0.53 0.80

 ≥ 3 0.47 0.85

 ≥ 4 0.33 0.88

GDS-15

 ≥ 3 0.87 0.53

 ≥ 4 0.73 0.65

 ≥ 5 0.60 0.75

 ≥ 6 0.47 0.88

Note: See Figure 1 for Receiver Operator Characteristics (ROC) curve.
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