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Abstract
Objectives—To establish the psychometric characteristics of the Patient Heath Questionnaire
(PHQ- 2, PHQ-9, and their sequential administration) in older adults who utilize community-
based, social service care management.

Design—Comparison of screening tools with criterion standard diagnostic interview.

Setting—A community-based aging services agency.

Participants—378 adults age ≥ 60 years undergoing in-home aging services care management
assessments.

Measurements—Subjects were administered the PHQ-9 and Structured Clinical Interview for
DSM-IV. We examined the sensitivity, specificity, positive and negative predictive values,
positive and negative likelihood ratios, and ROC curves separately for the PHQ-2 and the PHQ-9,
and for a two stage screening process that used each in sequence (the PHQ-2/9).

Results—Using a cut-score of 3, the sensitivity of the PHQ-2 was .80 and the specificity was .
78. The area under the ROC curve (AUC) for the PHQ-2 was .87. Using a cut-score of 10, the
sensitivity and specificity of the PHQ-9 were .82 and .87. The AUC was .91. The sensitivity and
specificity of the two-stage PHQ-2/9 were 0.81 and 0.89, and the AUC was 0.91.

Conclusions—The PHQ-9’s greater specificity is an advantage over the PHQ-2 in aging service
settings where false positive tests have potentially high cost. The PHQ-2/9 performed as well as
the PHQ-9, but would be more efficient for the agency to administer. Combined with an
appropriate referral system to healthcare providers, use of the PHQ-2/9 sequence by aging services
personnel can efficiently assist in reducing the burden of late life depression.
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OBJECTIVE
The public health burden of affective illnesses is great. Depression is expected to be the
second leading cause of disability adjusted life years (DALY’s) worldwide by 2020 (1), and
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in the United States its associated direct and indirect costs have been estimated at over $83
billion per year (2).

Depression in later life is common and disproportionately affects those with high medical
burden and disability. Studies show that from 8% to 16% of community-dwelling older
adults have clinically significant depressive symptoms, with higher rates among elderly
women, the oldest old, and those with physical disability and cognitive impairment (3). In
primary care, medical/surgical inpatient and long term care settings, up to a 35% of elderly
patients have major, minor, or subsyndromal depression (4–6). Depression is associated with
decreased quality of life (7), is a risk factor for suicide (8), and is independently associated
with non-suicide mortality (9). Because subthreshold depression also results in many of the
same untoward outcomes as major depression, it too is a target for prevention efforts
(10,11).

Accurate and timely detection of major and subsyndromal depression is critical to reducing
this burden, but depression among older adults is particularly challenging to identify and
manage. Barriers to recognizing and effectively treating late life depression have been
identified at the system (e.g., cost, continuity of care), provider (e.g., lack of training in
geriatric care, competing demands on time), and patient levels (e.g., stigma, clinical
complexity of resulting from comorbid conditions) (12,13). Despite the US Preventive
Services Task Force recommending routine depression screening in primary care (14), these
barriers limit the number of older adults who are identified and adequately treated for
affective illness. Thus, depression screening in other venues where high-risk populations
exist is warranted. One setting that may offer a unique and important opportunity for elders
at risk for affective illness and its sequelae is the Aging Services Network (ASN).

The Older Americans Act of 1965 established the ASN as a system now comprising 56 State
Units on Aging, 629 Area Agencies on Aging, 246 Tribal organizations, and nearly 20,000
community services provider organizations. Its mission is to help older adults maintain their
independence at home by providing a range of services from information and referral
programs to comprehensive care management, both in the seniors’ homes and in community
centers. The ASN serves over 7 million older adults and 300,000 caregivers each year (15),
a high proportion of whom are at risk for depression due to social stressors, medical illness,
and functional impairments (3). Studies that have examined the prevalence of mental
disorders among ASN agency clients indicate that rates of clinically significant depression
are high (12–33%)(16–18), but systematic efforts to detect and treat affective illness in
community-based social service settings are rare (19). Broader dissemination of a depression
screening tool well suited for use in the ASN would help address this disparity.

The effectiveness of a screening tool for depression requires that it be brief, easy to
administer and interpret by a variety of providers in a variety of settings, and have good
predictive properties (20). Several instruments have been developed to assist in the task (21).
Perhaps the most widely disseminated in primary care settings is the Patient Heath
Questionnaire-9 (PHQ-9) (22,23), a valid and reliable screening tool for depressive
syndromes among adults, including the elderly (24,25). Its nine questions correspond to the
criteria set for major depression designated by the Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV-TR) (26), allowing application of a DSM-IV-TR diagnostic
algorithm for depressive disorders or a continuous measure of depressive symptom severity.
The Patient Health Questionnaire-2 (PHQ-2) (27,28), an abbreviated version of the PHQ-9,
has also been found to have similar properties among older adults and among Veterans
(25,29,30). While not establishing a diagnosis of affective disorder, the PHQ-2 and the
PHQ-9 are accurate in identifying persons who may benefit from a clinical assessment to
determine if the illness is present. The utility of these instruments has been assessed
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primarily in medical practice. The objective of this study was to examine their performance
when administered to aging services care management clients, with the goal of providing
guidance to social service agencies on what strategy for depression screening may be best
suited to their particular service delivery system. Our specific aims were to examine the
criterion validity (sensitivity, specificity, negative and positive predictive values and
receiver operating curves) of the (a) PHQ-2, (b) the PHQ-9, and (c) the sequential
administration of the PHQ-2 followed by the PHQ-9, in a sample of older community
dwelling adults who received an in-home social work assessment for non-medical care
management services.

METHODS
Setting

This study was conducted as part of a community-academic research partnership between a
regional aging services provider, Eldersource (31), and the University of Rochester Medical
Center. Eldersource is a social services agency certified by the Council on Accreditation
(COA) (32), an accrediting body for human services agencies, to provide a range of non-
medical services to help seniors and their families achieve or maintain optimal social,
psychological, and physical functioning in the community. It serves as the point-of-entry for
aging services in the Monroe County area, fielding over 13,000 requests for information and
services each year. Those callers determined on initial telephone-based assessment to
present more complex issues for which either short or longer-term care management may be
indicated, are referred for in-home assessment.

Sample
Clients at least 60 years of age who spoke English and received an initial home assessment
for Eldersource care management services from September 2005 to August 2007 were
eligible to participate in the research interview. During the study period care managers
referred 643 clients to the study, of which 378 clients provided informed consent and were
enrolled (59%). Subjects (N=378) were primarily white (n=319; 84.4%) and female (n=259;
68.5%), 149 (39.4%) were married, and 234 (61.9%) had household incomes under $1,750/
month (<150% of the New York State poverty level for a family of two). Two hundred
sixty-five (70.1%) had 12 years or more of education. The mean (± SD) age was 76.5 (± 9.2)
years and nearly all subjects (n=368; 97.6%) reported having a primary care physician. One
subject who did not have a PHQ-score was excluded from the analyses.

Care managers briefly introduced the study and, with verbal informed consent, referred
interested clients to research personnel who contacted them, confirmed their eligibility, and
invited subjects to participate. Written informed consent was obtained at the time of an in-
person interview conducted in the subject’s home. The study was approved by the Research
Subjects Review Board of the University of Rochester.

Measures
Subjects were evaluated in their own homes by trained research interviewers. The Structured
Clinical Interview for DSM-IV Psychiatric Disorders (SCID) (33) was used to determine the
presence or absence of criteria sufficient to meet a diagnosis of current major depressive
episode (MDE), and constituted the criterion standard for the analyses. Trained research
personnel administered the SCID in the subject’s home at the end of a comprehensive
interview that lasted approximately 1.5 hours. The PHQ-9 and assessments of physical
health and functional status, social supports, life circumstances, and service utilization
preceded administration of the SCID. A final determination of MDE was made by consensus
of the interviewers and a geriatric psychiatrist (YC). Given limited access to clients’ medical
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records or other objective measures of health status, we did not attempt to distinguish major
affective disorder from MDE secondary to other causes (34). One hundred and one subjects
(26.7%) met criteria for current MDE, 28 of whom were experiencing their first depressive
episode; the remainder (n=73; 72.3%) had one or more prior episodes of major depression.

Psychometric analyses
We examined the sensitivity, specificity, positive (PPV) and negative predictive value
(NPV), and the positive (LR+) and negative likelihood ratio (LR−) for each of three
screening approaches. In this context, the sensitivity expresses the likelihood of screening
positive with the PHQ if one has a MDE; the specificity indicates the likelihood of a
negative screen if one does not have the illness. Reflecting the precision of the screening
tool, the PPV indicates the proportion of subjects who screen positive that are correctly
diagnosed by the SCID, while the NPV is the proportion of subjects with negative screening
results who are correctly identified by the SCID as not having an MDE. Although useful as
indicators of the probability that the screening tool accurately reflects the underlying
condition, the PPV and NPV are dependent on the prevalence of MDE in the sample, and so
may vary between sites. Therefore, we also include the LR+ and LR−, which are
independent of prevalence rate. Expressed as a ratio, the LR+ (sensitivity/false positive rate)
is the relative likelihood that a positive screen would be seen in someone with rather than
without MDE; the LR- (false negative rate/specificity) is the relative likelihood that one
would obtain a negative screen in someone without rather than with the illness.

The first screening strategy we employed was the PHQ-9 total score (“PHQ-9”; the overall
score of all nine PHQ items; range = 0–27). Although the PHQ-9 may also be scored using a
diagnostic algorithm to yield a categorical diagnostic rating, we chose the total score
because the simplicity of its calculation and interpretation is better suited to a non-mental
health, social service setting.

Second we examined the PHQ-2 total score (“PHQ-2”, constituted simply by the first two
questions of the PHQ-9; range = 0–6). We reasoned that if the shorter measure performed
adequately with ASN clients, savings in administration time would benefit the agency and
support uptake and dissemination. However, if the briefer tool were found to be too sensitive
and insufficiently specific, then the high false positive rate would lead to unnecessary, time
intensive, and costly referrals for evaluation and treatment.

Third, we tested a two-step process (referred to here as the “PHQ-2/9”) in which response to
the full nine-item version was calculated among only those subjects who screened positive
to the PHQ-2 at a cut point of ≥2. We chose a cut point of ≥2 for the first stage of the
PHQ-2/9 approach in order to capture a larger number of cases than a higher initial cut point
would have yielded (high sensitivity), hypothesizing that the second stage administration of
the PHQ-9 at a cut point designed to yield greater specificity would strike an optimal
balance. Note that ROC analysis can still be applied since the test results under this two-
stage approach are naturally ordered. All PHQ-2 negatives (PHQ-2<2) constituted the
lowest level above which all PHQ-2 positives are ordered according to their PHQ-9 scores.

Finally, we calculated the area under the receiver operating curve (AUC), which is an
overall summary index of the discriminate ability, for each approach, and used cut-points
designed to provide optimal sensitivity and specificity.

RESULTS
The psychometric properties for each screening approach are listed in Table 1. Figure 1
depicts their ROC curves. Optimal sensitivity and specificity for the PHQ-2 were 0.80 and
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0.78 achieved at the standard cut point of 3. The AUC for the PHQ-2 was 0.87 (Table 2).
For the PHQ-9, the optimal cut point appeared, like the PHQ-2, to correspond to the value
generally recommended for primary care settings (22,23), a total score of ≥10, yielding
sensitivity and specificity of 0.82 and 0.87 respectively. As anticipated, the PHQ-9 resulted
in comparable sensitivity but greater specificity than the PHQ-2, greater PPV, and greater
LR+. The PHQ-9 had a higher overall AUC of 0.91.

Using a second stage (PHQ-9) cut point of ≥10 for the PHQ-2/9 approach (both PHQ-2 ≥ 2
and PHQ-9 ≥ 10), the sensitivity, specificity, PPV, NPV, LR−, and AUC were almost
identical to those of the PHQ-9. The LR+ was marginally higher, indicating equal or better
overall performance independent of the prevalence of MDE in the ASN agency’s clientele.
The large AUCs indicate that the three screening tools are useful in discriminating major
depression (35). There is a statistically significant difference among the three AUCs (Chi-
square: 10.66, DF: 2, p=0.0049), indicating that the PHQ-9 and PHQ-2/9 have better
performance than the PHQ-2.

CONCLUSIONS
The findings of this study have significance for geriatric psychiatry because older adults
resist seeking mental health care. Rather, strategies for detecting and treating mental illness
in elders are best mounted in other sites in which patients are likely to present in high
numbers, including primary care and ASN agencies. Collaborative depression care
management models that integrate primary and mental health care have demonstrated
effectiveness in improving outcomes of depressed seniors (36,37). Because social issues and
stressful life events are predominant risk factors for late life depression, and because aging
services providers are uniquely qualified to deal with these issues, the ASN is a natural
partner with primary and mental health specialty care providers in delivery of care to
depressed older adults. While the presence of mental illness among clients of both medical
and non-medical home care agency clients is increasingly recognized as a public health
problem, with rare exception (38) aging services agencies and providers of non-medical care
management services have not been included in the design of collaborative systems of care
for late life depression. Institution of routine screening for depression in the ASN setting is
an important step towards further reducing barriers to mental health service delivery
experienced by older adults, and to the integration of health and human services in providing
their care.

The 26.7% prevalence of major depression in this sample of ASN care management clients
is higher than some studies of community-dwelling older adults receiving home care
services (17,18) and comparable to others (16). That over one quarter of clients had affective
illness reinforces the need for tools with which agency providers can recognize and
intervene to assure they receive mental health care. The PHQ-2 and the PHQ-9 both
demonstrated good psychometric characteristics for detecting a current major depressive
episode in this setting. The longer instrument may be relatively better suited to the ASN
agencies though because its greater specificity will result in fewer false positives (non-
depressed clients identified as cases) and thus reduce the cost to the agency and its elderly
clients of unnecessary interventions.

The findings, however, further indicate that a two-stage process in which only those clients
who screen positive on the PHQ-2 (scoring 2 or more) are administered the PHQ-9
performed at least as well, and perhaps better than either alternative; and the PHQ-2/9 would
achieve those results with fewer questions than uniform screening with the PHQ-9, saving
time and reducing respondent burden. More specifically, 165 of 378 subjects in this sample
(43.6%) would have been spared the additional seven PHQ questions by using the PHQ-2/9
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approach rather than administering the PHQ-9 to all. Given the average administration time
of approximately five minutes for the PHQ-9 in this setting, reducing the screen to two
questions (administered typically in a minute or less) would amount to meaningful time
savings for the provider and reduce respondent fatigue in the course of a long and
comprehensive care management assessment visit. In settings where the prevalence rate of
MDE among clients is lower than we observed, of course, the proportion that would be
spared the added questions would be higher and the savings in time and effort greater. For
busy social service agencies operating on tight budgets while being responsible for
addressing multiple, complex social needs of their elderly clients, such efficiencies may tip
the balance in favor of adopting a depression screening program.

The tradeoff between using a tool and scoring method leading to a high level of sensitively
versus increased specificity is a decision that each agency must make based on its own
unique circumstances. This decision would depend on the availability of staff comfortable
with the administration and interpretation of the measure, patients’ willingness to be
referred, and access to primary care and/or mental health providers. Because screening
questionnaires alone have little impact on case detection and treatment outcomes for
depression (39), agencies must have mechanisms in place to assure that further indicated
assessment and treatment are available to their depressed clients.

There are limitations that should be considered in interpreting these data. First, we have
focused solely on use of the PHQ-9 for detection of major depressive illness in ASN clients.
However, because significant stressors are a criterion for entry into the service system,
milder or “subsyndromal” depression (SSD) is common in this population also. Most would
agree that further evaluation and treatment of those who screen positive for major depression
is clinically appropriate, and because SSD has been associated with significant functional
morbidity (40), many would argue that it too should be a target for intervention. However,
doing so would greatly increase demands on referral mechanisms; there is a lack of
consensus regarding treatment guidelines for SSD; and it remains an empirical question
whether the care managers’ social interventions alone are sufficient to resolve the distress of
less severely depressed elderly clients. Pending further study of the natural history of
subsyndromal depression in clients receiving ASN interventions, we believe that screening
and referral should target those with major depression.

Second, because the PHQ-9 was administered during the same interview and by the same
interviewer as the diagnostic criterion standard SCID, there is the possibility of interviewer
bias. However, it was our interpretation throughout the study that subjects tended to become
more comfortable with the interviewer as the assessment progressed, and so tended to under-
report their symptoms on the PHQ-9, which was administered early in the interaction. If
there were bias associated with this aspect of the study design, it would tend to
underestimate the psychometric properties of the screening tool. Also, the three screening
approaches tested here were all derived from administration of the PHQ-9 rather than by
administering the PHQ-2, PHQ-9, and their combination in unique samples of care
management clients. For this reason we could not directly test the time saved by using the
PHQ-2/9 instead of routine application of the full PHQ-9 scale. The measures may perform
differently when administered by aging service providers than by research personnel, and
results found here may not necessarily generalize to other aging services or older adult
samples.

This study is the first to examine the criterion validity of the PHQ-2, the PHQ-9, and their
sequential administration in aging services clients receiving in-home social work
assessments. By developing stronger relationships with primary care and mental health
systems, the ASN could help reduce the significant burden of late life mental disorders, and
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in so doing would also help the ASN achieve its mission of maintaining independence and a
higher quality of life for seniors. Use of the PHQ-2/9 in this setting can provide a means of
identifying clients with clinically significant depressive disorders, and routing them to care.
Future research is needed on the performance of the PHQ-2/9 when administered by ASN
staff in the course of routine care management delivery; specific client, social service
provider, and agency characteristics that may influence the performance, uptake, and
implementation of these instruments; means by which to increase the sensitivity and
specificity of depression screening tools, for example through use of more complex scoring
algorithms that incorporate other client characteristics; and the best approaches to linking
screening to effective treatment of affective illness in ASN clients.
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FIGURE 1.
ROC Curves for three approaches to depression screening
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