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Abstract
Objective—To directly compare estimates of potential depressive disorders and clinically
significant depressive symptoms using the Patient Health Questionnaire (PHQ-9) and Older Adult
Health and Mood Questionnaire (OAHMQ) among participants with spinal cord injury (SCI).

Research Design—727 participants from a hospital in the Southeastern United States were
administered the PHQ-9 and OAHMQ during a follow-up survey. We compared the rates of
depressive disorders using cutoff scores and diagnostic criteria for each instrument. No independent
psychiatric diagnostic interviews were conducted.

Results—The PHQ-9 and OAHMQ were significantly correlated (r=.78) and both were correlated
with satisfaction with life (r=-.48, -.54). Using recommended diagnostic scoring procedures, 10.7%
of participants met the diagnostic criteria for major depressive disorder with the PHQ-9, 9.3% met
the criteria for major depression based on PHQ-9 ≥ 10, and 19.7% based on PHQ-9 ≥ 15. Using the
OAHMQ, 19.7% reported probable major depression and 44.5% clinically significant
symptomatology.

Conclusions—The measures were highly correlated overall. However, the estimated prevalence
of depressive disorders varied substantially between the two instruments. These estimates were
comparable to those previously reported for each instrument (i.e., higher rates with the OAHMQ).
Therefore, differing estimates of depressive disorders reported in the literature using these
instruments were largely attributable to the instruments themselves.
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A substantial number of studies have been conducted in order to identify the association of
neurologic injury, including spinal cord injury (SCI), with depressive disorders. These studies
have produced wide variations in rates of depressive disorders. For example, clinical practice
guidelines published in 1998 estimated that as many as 25% of men and 47% of women with
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SCI experienced some form of depressive disorder (Consortium for Spinal Cord Medicine,
1998). Data reported in two reviews of the literature indicated rates of major depression ranging
from 11% to over 30% (Elliott & Frank, 1996; Frank, Elliott, Corcoran, & Wonderlich,
1987).

One of the likely reasons for the discrepancies in rates of depressive disorders relates to
variations in the specific measures used between studies and their scoring criteria. Yet, there
are few studies that anchor estimates from one instrument with those of another due to the
utilization of a single instrument in most studies. Direct comparisons of instruments within the
same study would essentially enhance our ability to interpret differential estimates of
depressive disorders.

A number of different measures of depressive disorders have been used in recent studies with
SCI, including the Beck Depression Inventory (Oh, Shin, Paik, Yoo, & Ku, 2006; Pollard &
Kennedy, 2007), the Center for Epidemiological Studies Depression Scale (Anton, Miller, &
Townson, 2008; Miller, Anton, & Townson, 2008), Depression Anxiety Stress Scales-21
(Migliorini, Tonge, & Taleporos, 2008; Mitchell, Burns, & Dorstyn, 2008), Hospital Anxiety
and Depression Scale (Woolrich, Kennedy, & Tasiemski, 2006), Older Adult Health and Mood
Questionnaire (OAHMQ; Kemp & Adams, 1995), Patient Health Questionnaire-9 (PHQ-9;
Graves & Bombardier, 2008; Kalpakjian & Albright, 2006; Krause, Bombardier, & Carter,
2008; Richardson & Richards, 2008), the Questionnaire for Depression (Gioia, et al., 2006),
the Spinal Cord Lesion Coping Strategies Questionnaire (Elfstrom, Ryden, Kreuter, Persson,
& Sullivan, 2002; Migliorini, Elfstrom, & Tonge, 2008), and the Spinal Cord Lesion Emotional
Well-Being Questionnaire (Elfstrom, et al., 2002; Migliorini, Elfstrom, et al., 2008).

The PHQ-9 (Kroenke, Spitzer, & Williams, 2001) has become the focus of many studies with
SCI, at least partially due to its inclusion in the SCI Model Systems (NSCISC, 2005). It is
directly anchored by the Diagnostic and Statistical Manual of Mental Disorders-IV criteria
(DSM-IV; APA, 1994), as each of the items reflects a specific DSM-IV depressive symptom,
including several somatic symptoms. Despite it being the most widely used measure in recent
studies, it is important to base decisions regarding the measure of choice on empirical data,
rather than frequency of utilization or the availability of data from existing sources, such as
the SCI Model Systems (NSCISC, 2005).

The PHQ-9 utilizes two alternative scoring systems for diagnostic procedures for major
depression. One scoring system involves comparing responses directly to diagnostic criteria
from the DSM-IV (APA, 1994), requiring endorsement of one of two cardinal symptoms
(“having little interest or pleasure in doing things” or “feeling down, depressed or hopeless”),
and five out of nine items must be reported on half or more days. The lone exception is the
item on self-harm (suicidal ideation) which is included if any days are endorsed. The second
method is to use a cutoff of 10 or 15, indicating probable major depressive disorder (MDD;
Kroenke, et al., 2001)). This second method has been found to be highly valid when compared
to a structured clinical interview. Although both cutoffs appear acceptable, 10-14 was
considered a “gray zone.”

Studies using the PHQ-9 have produced substantially lower rates of major depression among
SCI samples relative to the rates reported with other measures of depression. In a study on SCI
Model Systems participants, Bombardier et al. (2004) found that 22% scored at or above the
cutoff for MDD, using a criterion of 10 or higher (cutoff scores can be either 10 or 15). Just
over 11% of the sample met the criteria for probable major depression. In another study,
investigators found a prevalence rate of probable MDD of 7.9% for women and 9.9% for men
(Kalpakjian & Albright, 2006).
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Recent studies have suggested a 2-factor structure for the PHQ-9 with a distinctive somatic
factor (Krause, et al., 2008; Richardson & Richards, 2008), although some studies have
suggested that a single factor best fits the data (Kalpakjian et al., in press). Graves and
Bombardier (2008) recently presented data from confirmatory factor analysis that a 1-factor
solution produced a root mean square error of approximation (RMSEA) of 0.091 (CI=0.086,
0.097), which the authors cite as a “fair” fit using the liberal rule-of-thumb of 0.10 (lower
RMSEA indicates a better fit). This exceeds the criterion of 0.080 or lower for a good fit
(Browne & Cudeck, 1993) and is substantially higher than that of a 2-factor model (RMSEA
= 0.073) in a study (Krause, et al., 2008) that directly compared 1-factor and 2-factor models
among participants during inpatient hospitalization (Graves and Bombardier only tested a
single model).

Although not used as frequently as the PHQ-9 in recent SCI studies, the OAHMQ (B.J. Kemp
& Adams, 1995) is another viable measure, as it is specifically for use among older participants
and those with disabling conditions. The OAHMQ is a 22-item true/false measure designed to
include few vegetative items. Cutoff scores have been validated with clinical diagnoses.
Separate cutoff scores are included for clinically significant symptomatology (CSS) (6-10) and
probable major depression (PMD; 11-22). The OAHMQ uses a three part division of non-
depressed, CSS, and PMD and is found to have a sensitivity of .80 and specificity of .87 for
major depression.

Several studies have been conducted using the OAHMQ with SCI populations. As a whole,
these studies have produced relatively high rates of depressive disorders. For instance, in one
study, 48% of participants with SCI were found to have CSS, with half of those showing signs
of PMD (Krause, Kemp, & Coker, 2000). Similarly, (Kemp & Krause, 1999) found that 22%
of the post-polio group, 41% of the SCI group, and 15% of a group without a disabling condition
had at least significant depressive symptomatology (scores of 6 or higher). In a study of
participants with SCI from three different ethnic groups (African Americans, Latinos, and
Caucasians), 42% of the participants reported levels of CSS, with 18% reporting PMD (B.
Kemp, Krause, & Adkins, 1999).

A factor analysis of the OAHMQ identified four factors (Krause, et al., 2000), the first three
of which were used for scale development. Three scales were developed, which were labeled
as follows: (1) Evaluative; (2) Affective; and (3) Behavioral. Each of the three factors
represented a particular aspect of depressive symptoms. The first factor reflected a general
negative evaluation of life, including a gloomy outlook on life, a loss of interest or pleasure,
and a sense of hopelessness about the future. In contrast, the second factor reflected the affective
or mood component of the OAHMQ, with items of sadness and tearfulness. The third factor
mostly reflected a behavioral component with a change toward fewer activities. The factors
were similar to those identified in an earlier SCI study by Kemp and colleagues (B. Kemp, et
al., 1999).

Purpose
The purpose of this study is to directly compare rates of potential depressive disorders or
clinically significant depressive symptoms using two measures -- the PHQ-9 and the OAHMQ
among participants with SCI. We chose these two measures because of their complementary
strengths and weaknesses, utilization in several SCI studies, and their differing estimates of
depressive disorders reported in the literature. The PHQ-9 has the advantage of being developed
for the general population, items based on DSM-IV criteria (APA, 1994), and use in the SCI
Model Systems data collection. In contrast, the OAHMQ has the advantage of being
specifically developed for individuals with health concerns and disabilities and inclusion of a
limited number of vegetative items. Identifying the varying estimated rates of depressive
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disorders between the two instruments in the same study will allow investigators to directly
compare alternative cutoff scores between the two instruments.

Research Questions
1. To what extent do the two measures correspond in terms of depressive diagnoses using

traditional cutoff scores (i.e., those proposed by the test developers)?

2. Assuming that there are discrepancies in rates of diagnoses between the two measures,
what adjustments would be required in order for the two measures to produce similar
estimates?

3. To what extent are depressive symptomatology scores from each measure correlated
with satisfaction with life?

Methods
Participants

After receiving approval from the Institutional Review Board, participants were identified from
records of a specialty hospital in the Southeastern United States. All participants were adults
with traumatic SCI of at least one year duration. A total of 1,385 participants were enrolled in
the original study in 1997-1998. Participants were then contacted in 2007-2008 to participate
in a follow-up survey. At that time, 306 were deceased, 34 were lost (could not be located),
and 5 were eliminated. Responses were received by 727 participants, yielding an adjusted
response rate of 69.5% percent.

The majority of participants were Caucasian (75.8%) and male (70.2%). Motor vehicle crashes
were the primary etiology (51.5%), followed by falls/flying objects (13%), sporting injuries
(11.2%), and acts of violence (9.2%). Over half of the participants (53.3%) had cervical injuries.
Neurologic completeness of injury was broken down into four groups similar to, but not
identical, to the ASIA grades (Maynard, et al., 1997). Just over 40% (41.8) reported no
movement or sensation below the level of injury, 20.6% reported sensation only, 8.7% reported
non-functional motor recovery, and 21.2% were ambulatory. The average age at the time of
the study was 47.9 and average number of years since injury was 18.2. The average number
of years of education was 13.8.

Procedures
Participants were initially contacted through a preliminary letter describing the study and
alerting them that materials would be forthcoming. Updated addresses were requested from
the United States Post Office for those who had moved recently. Four to six weeks later, an
initial packet of materials was mailed to participants followed by a second set of materials for
all non-respondents. We also called non-respondents to elicit participation and sent out
additional materials to those who had misplaced or discarded materials but consented to
participate by phone and requested an additional set of materials. Participants were offered $50
remuneration for their participation in the study.

Measures
The PHQ-9 was developed as a scaled down version of the PRIME-MD, an instrument used
to diagnose common mental disorders (Kroenke, et al., 2001). Specifically, the PHQ-9 was
used to diagnose depressive disorders (MDD or Other Depressive Disorder) by using nine
items, each identifying symptoms commonly associated with a depression diagnosis (e.g.,
having little interest or pleasure in doing things, feeling down, depressed, or hopeless). The
participant was asked to identify how frequently each symptom has been a problem over the
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past two weeks using four categories: a) not at all; b) several days; c) more than half of the
days; and d) nearly every day. Severity of depression was categorized two different ways. First,
if the participant answered “more than half the days” on five of the nine items with one of those
five items either “having little interest or pleasure in doing things” or “feeling down, depressed
or hopeless,” then the person was categorized as MDD. Several days or more was used as the
criteria for the item “Thoughts of being better off dead or of hurting yourself in some way.”
Second, the PHQ-9 was assessed as a continuous variable, with scores across all nine variables
being summed to yield a continuous measure of depression severity. Two cut points were used
for a depressive disorder (10 and 15), consistent with that reported in earlier research by
Bombardier et al. (2004). They found preliminary evidence that this questionnaire may be a
useful screen for depression in people with SCI. The measure showed high internal consistency
and strong item-total correlations. Also, Kroenke et al. (2001) found .89 internal consistency
and .84 test-retest reliability.

The OAHMQ (B.J. Kemp & Adams, 1995) was designed to evaluate depression in older adults
and among people with physical disabilities as a 22-item questionnaire with few items
reflecting physical or vegetative symptomatology. These types of items often invalidate
commonly used measures of depression and other clinical syndromes with people with SCI.
Previous research indicates that these types of symptoms may not truly reflect depression rather
the physiologic changes brought about by the injury itself (Taylor, 1967). The items of the
OAHMQ were developed as true/false statements such as “My daily life is interesting” or “I
still have regrets about the past that I think about often.” Scores of 6-10 were considered CSS,
whereas scores of 11 and higher were considered PMD.

Recent work by the instrument's author indicated that the OAHMQ may be sensitive to race-
ethnicity, as Hispanics scored lower on the OAHMQ than both Caucasians and African-
Americans (B. Kemp, et al., 1999). Test-retest correlations were found to be .87 (p < .001) and
alphas were .93 (p < .001). In terms of validity, sensitivity was found to be .93 and specificity
was .87. The OAHMQ was also compared to two other depression scales with established
validity and reliability, the Geriatric Depression Scale (Yesavage, et al., 1983) and the
depression scale from the Symptom Checklist-90-revised (Derogatis, 1992). The OAHMQ
was correlated .70 with each measure.

The Satisfaction with Life Scale (SWLS; Diener, Emmons, Larsen, & Griffin, 1985) is a 5 item
measure of life satisfaction. Participants were asked to identify their agreement with five
statements using the seven categories: a) strongly disagree, b) disagree, c) slightly disagree, d)
neutral, e) slightly agree, f) agree, and g) strongly agree. Scores ranged from 5-35, with higher
scores indicating a higher level of satisfaction with life. Multiple studies have reported high
internal reliability for the SWLS with alpha coefficients ranging from .79 to .87 (Blais,
Vallerand, Pelletier, & Briere, 1989; Diener, et al., 1985; Pavot, Diener, Colvin, & Sandvik,
1991; Yardley & Rice, 1991). Convergent validity was noted by correlations with other
measures of life satisfaction and subjective well-being ranging from .35 to .60 (Diener, et al.,
1985; Frisch, Cornell, Villanueva, & Retzlaff, 1992; Larsen, Diener, & Emmons, 1985).

Analyses
Descriptive statistics were calculated for all biographic and injury-related variables.
Continuous variables were expressed as mean (standard deviation), while categorical variables
were expressed as N (proportion). Spearman's rank correlation coefficients were calculated
between two depressive disorders scores (PHQ-9 and OAHMQ), their cut points, and the
SWLS. Cronbach's Alpha coefficients were calculated in order to check the internal
consistency reliability within each depressive disorder scale.
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Three logistic regression models were run using the three binary cut points for the PHQ-9 as
the dependent variable and the OAHMQ as the independent variable. The PHQ-9 was selected
as the dependent variable because it is anchored against DSM-IV criteria (APA, 1994). From
the logistic models, Receiver Operating Characteristic (ROC) plots and area under the curve
(AUC) were used to select possible optimal cut points for the OAHMQ using the three PHQ-9
cut points (MDD, PHQ-9 ≥ 10, PHQ-9 ≥ 15) as the standard (Hosmer & Lemeshow, 2000).
Sensitivity and specificity combined with the Youden's J statistic were calculated to decide the
best cut point for OAHMQ when compared to the two PHQ-9 cut points.

Results
Summary of PHQ-9, OAHMQ

The average score on the PHQ-9 was 5.57 (SD=5.74). Table 1 presents a breakdown of PHQ-9
scores using the same categories as Bombardier et al. (2004), and also using the cut points from
the continuous variable (both 10 and 15). Just over 10% of the participants met the diagnostic
criteria for MDD. Additionally, 19.7% met the PHQ-9 ≥ 10 diagnostic criterion. When using
a cutoff score of 15, only 9.3% were above the cutoff for moderately severe to severe
depression. The alpha coefficient for the full scale was .89.

The average score on the OAHMQ was 6.0 (SD=5.0). When using the recommended cutoff of
6 or higher for CSS, just less than half of the participant sample (44.5%) met the criterion for
CSS (see Table 1). This figure decreased substantially (19.7%) when using scores of 11 or
higher for PMD. The alpha coefficient for the full scale was .87.

Both the PHQ-9 and the OAHMQ were broken down by race in Table 1. The PHQ-9 did not
differ by race (p > .05); however, the OAHMQ was significantly different between the races,
χ2 (2, N = 682) =6.2 p=.044). Participants who were white were more likely to report no
depressive symptoms than non-whites.

Correspondence between Scoring Methods
Table 2 presents the Spearman rank correlations among the PHQ-9 and OAHMQ scoring
methods and SWLS. All correlations were statistically significant at p < .001. The two
continuous measures of depression were significantly positively correlated r (655) = .78 . The
OAHMQ was slightly more highly correlated with the SLWS, r (671) = -.54 than was the
PHQ-9, r (678) = -.48. The alpha coefficient for the SWLS was .92.

When comparing the mean of the SWLS as a function of diagnostic cutoff points (Table 3),
the mean SLWS was lower among those with MDD on the PHQ-9 (11.87 compared with
21.67). SWLS scores were also significantly different as a function of cutoff scores of both 10
(13.22, 22.4) and 15 point cutoffs (10.94, 21.62), as well as for the OAHMQ ≥ 11 (12.46
compared with 22.53).

The relative extent of agreement in diagnoses using the various diagnostic cutoffs between the
two measures ranged substantially depending on which cutoff scores were used. The index of
agreement indicates the correspondence between diagnoses using two alternative cutoffs (i.e.,
the extent to which the same individuals were above or below each cutoff). The OAHMQ cutoff
for PMD (≥ 11) was more correlated with MDD (.56) and PHQ-9 ≥ 10 (.69) than with PHQ-9
≥ 15 (.48).

Table 4 presents data comparing classifications based on the different scoring procedures of
the PHQ-9 and OAHMQ. Although no true diagnostic gold standard was available to us, we
have treated the scoring of the PHQ-9 as such a standard, based on its widespread usage and
ties with DSM-IV criteria (APA, 1994). This permits us to describe our results in familiar terms
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of sensitivity and specificity in describing the correspondence between scoring procedures and
in presenting the ROC curve analyses described below. The OAHMQ ≥ 11 captures 90% of
those with MDD, 86% of those with PHQ-9 ≥ 15, and 75% of those with PHQ-9 ≥ 10 (Table
4). In addition, the OAHMQ ≥ 11 has fewer false positives with the PHQ-9 ≥ 10 (6%) and the
MDD (11%) than the PHQ-9 ≥ 15 (13%). Kappa statistics showed the highest agreement
between OAHMQ and PHQ-9 cut points was OAHMQ ≥ 11 and PHQ-9 ≥ 10.

A series of ROC curves were also generated to explore the best cut point for the OAHMQ when
examined against the PHQ-9 (treating this as the gold standard). Figure 1 demonstrates the
ROC curve for the OAHMQ compared with MDD. With a sensitivity of 86.8% and a specificity
of 92.7%, a value of OAHMQ=12 was shown to be the best cut point for MDD.

Figure 2 demonstrates the ROC curve for the OAHMQ compared with PHQ-9 ≥ 15. With a
sensitivity of 91.4% and a specificity of 85.1%, a value of OAHMQ=10 was shown to be the
best cut point for PHQ-9 ≥ 15.

Lastly, figure 3 demonstrates the ROC curve for the OAHMQ compared with PHQ-9 ≥ 10. A
value of 85.9% and specificity of 89.6% were shown by the best cut point for PHQ-9 ≥ 10,
OAHMQ=9.

Discussion
The results of this study help to clarify the comparability of the PHQ-9 and OAHMQ when
used with SCI. The two measures were highly correlated overall. Similarly, they were both
modestly and significantly correlated with life satisfaction, as would be expected, but these
correlations (-.48 and -.54 respectively) were less than the two measures were correlated with
each other (+0.78).

This study also clarified discrepancies in estimates of depressive diagnoses cited in previous
research of SCI using these measures, as we found widely differing estimates of depressive
diagnoses ranging from a low of 9.3% (using cutoff of 15 with the PHQ-9) to a high of 44.5%
of CSS using the OAHMQ among the same participants. When restricting comparisons to
MDD (from the PHQ-9) and PMD (OAHMQ ≥ 11), relatively comparable diagnostic
categories, the discrepancies were not as profound yet substantial (10.7% compared with
19.7%).

The rates of depressive disorders in the current study using the PHQ-9 were similar to those
reported previously by Bombardier et al. (2004) who used the PHQ-9 with data from the SCI
Model Systems. They reported 11.4% of their participants met the criteria for MDD (compared
with 10.7% in the current study) and 22% were at the cutoff score of 10 (compared with 19.7%
in the current study). Therefore, despite substantial differences in participant identification
between our study and the Bombardier study, the diagnostic rates using the PHQ-9 were highly
similar.

Similarly, for the OAHMQ, our rates of CSS (44.5%) and PMD (19.7%) were similar to
estimates from other studies reported in the literature. For instance, CSS ranged from 41-48%
in the aforementioned studies, whereas the rate of PMD was 18% (B. Kemp, et al., 1999; B J
Kemp & Krause, 1999; Krause, et al., 2000).

In summary, although our estimates of depressive disorders between the PHQ-9 and the
OAHMQ were substantial, they were consistent with those from other studies reported in the
literature that used only one or the other instrument. In other words, the differences we observed
in the portion of depressive disorders are likely a function of the instruments themselves when
used with SCI.
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It is important to note that, although the diagnostic cutoffs produced very different estimates
of depressive disorders, when using alternative cutoffs, the diagnostic rates between
instruments were brought in line with each other. For instance, a cutoff of 12 on the OAHMQ
resulted in a sensitivity of 86.8% and a specificity of 92.7% with MDD. Similarly, a cutoff
point of 10 on the OAHMQ maximized the correspondence with the PHQ-9 cutoff of 15, and
a score of 9 on the OAHMQ corresponded with a cutoff score of 10 on the PHQ-9.

Implications
These results help guide clinicians as to the limitations of the two self-report measures, rather
than providing an absolute statement as to utility. Because the PHQ-9 was designed to collect
the diagnostic criteria from the DSM-IV (APA, 1994), it may be the measure of choice when
the screening is related to diagnosis. However, given its reliance on somatic content and the
profound physiologic changes with SCI, there will be populations and circumstances where it
is preferable to use the OAHMQ.

Although it is tempting to make absolute statements regarding which cutoff scores to use, it is
best that this is determined by the goal of the assessment. If the goal is to identify the likelihood
of a depressive disorder, then it is probably best to use the MDD of the PHQ-9 or the PMD of
the OAHMQ. However, if the goal is to identify individuals who are at risk for general adverse
outcomes due to the presence of mild symptoms or those who may be at risk for developing
MDD in the future, then it would be more appropriate to use the much more liberal CSS cutoff
of the OAHMQ. Regardless of intention or instrument, if the ultimate goal is to diagnose
depressive disorders, then a clinical interview is required (the PHQ-9 and OAHMQ are
screening and not diagnostic measures).

Limitations
There are several limitations in this study. First, there were no independent measures of
depressive disorders, such as diagnostic interviews. This information would additionally help
us to compare both measures to an independent diagnostic criterion, rather than simply to each
other. It is noteworthy that one of the primary reasons for utilizing self-report measures is that
diagnostic interviews are labor intensive and not feasible for epidemiological studies. Second,
we do not have data regarding types of treatments that individuals may have received or whether
they were currently being treated. It would be interesting to know whether individuals were
receiving psychotherapy or were being treated with medication. Third, we used only two of a
large number of possible measures. Therefore, this study does not clarify variations in rates of
depressive diagnoses using other measures. Similarly, our results apply only to a single
population -- SCI. Lastly, the data are cross-sectional, so we do not know how scores on one
measure predict future scores or outcomes. Differences in predictive validity would be very
important in assessing the practical utility of a measure for research or practice.

Future Research
Additional research is needed directly comparing multiple measures of depressive symptoms
and diagnoses or multiple populations within the same study. Another important direction for
future research is to identify not only the current value of these screening measures but also
their predictive value of future depressive episodes and other associated outcomes. It may be
that one measure better predicts future outcomes than another, which would be an important
discovery for applications where the goal is to predict future outcomes. Lastly, more research
is needed on the quality of different measures within treatment studies. Although randomized
clinical trials generally utilize detailed assessments, it may be valuable to also identify how
relatively short screening measures are able to capture changes in outcomes. These are several
directions for future research, all of which have the potential to improve our understanding of
the utility of screening measures for depression with special populations.
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Figure 1.
Receiver Operating Curve for OAHMQ on MDD
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Figure 2.
Receiver Operating Curve for OAHMQ on PHQ-9 ≥15
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Figure 3.
Receiver Operating Curve for OAHMQ on PHQ-9 ≥10
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Table 1

Rates of depression symptom severity as classified by the PHQ-9 and OAHMQ broken down by race group.

Scale Definition Total White NonWhite

% (n)

PHQ-9

No depressive symptoms PHQ-9=0 17.7
(n=122)

15.4
(n=81)

25.0
(n=41)

Minimal depressive symptoms PHQ-9=1 to 4 37.4
(n=258)

39.2
(n=206)

31.7
(n=52)

Mild depressive symptoms PHQ-9=5 to 9 25.2
(n=174)

25.3
(n=133)

25.0
(n=41)

Moderate depressive symptoms PHQ-9=10 to 14 10.4
(n=72)

10.5
(n=55)

10.4
(n=17)

Moderate/severe depressive symptoms PHQ-9=15 to 19 5.4
(n=37)

5.3
(n=28)

5.5
(n=9)

Severe depressive symptoms PHQ-9=20 to 27 3.9
(n=27)

4.4
(n=23)

2.4
(n=4)

Probable MDD Reports at least 5/9
symptoms more
than half the days
in time period
(must include
either depressed
mood or
anhedonia)

10.7
(n=74)

10.8
(n=57)

10.4
(n=17)

OAHMQ

Non-depressed OAHMQ=0-5 55.6
(n=379)

57.5
(n=297)

49.7
(n=82)

Clinically significant symptomatology OAHMQ=6-10 24.8
(n=169)

22.5
(n=116)

32.1
(n=53)

Probable major depression OAHMQ=11-20 19.7
(n=134)

19.8
(n=102)

18.2
(n=30)
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Table 3

Mean value of SWLS by various cut points of the PHQ-9 and OAHMQ

Mean (SD) p-value*

MDD

 Yes 11.87 (6.49)
<.0001

 No 21.67 (7.97)

PHQ-9

 ≥ 15 10.94 (5.96)
<.0001

 < 15 21.62 (7.96)

PHQ-9

 ≥10 13.22 (7.15)
<.0001

 <10 22.42 (7.65)

OAHMQ

 ≥ 11 12.46 (6.70)
<.0001

 < 11 22.53 (7.61)

*
from ANOVA F-test
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Table 4

Frequencies of various cut points of the OAHMQ and PHQ-9

PHQ-9 MDD

Yes
(n=74)

No
(n=616)

Agreement

Column Percents Kappa

PHQ-9

 ≥15 77.03 (TP) 1.14 (FP)
0.81

 0-14 22.97 (FN) 98.86 (TN)

PHQ-9

 ≥10 100.00 (TP) 10.06 (FP)
0.67

 0-9 0.00 (FN) 89.94 (TN)

OAHMQ

 ≥6 100.00 (TP) 36.80 (FP)
0.26

 0-5 0.00 (FN) 63.20 (TN)

OAHMQ

 ≥11 89.71 (TP) 11.24 (FP)
0.56

 0-10 10.29 (FN) 88.76 (TN)

PHQ-9 (≥15)

Yes
(n=64)

No
(n=626)

OAHMQ

 ≥6 100.00 (TP) 37.86 (FP)
0.23

 0-5 0.00 (FN) 62.14 (TN)

OAHMQ

 ≥11 86.21 (TP) 12.90 (FP)
0.48

 0-10 13.79 (FN) 87.10 (TN)

PHQ-9 (≥10)

Yes
(n=136)

No
(n=544)

OAHMQ

 ≥6 99.22 (TP) 29.79 (FP)
0.48

 0-5 0.78 (FN) 70.21 (TN)

OAHMQ

 ≥11 75.00 (TP) 5.88 (FP)
0.69

 0-10 25.00 (FN) 94.12 (TN)

TP=True positive which represents sensitivity, FP=False positive, FN=False negative, TN=True negative which represents specificity
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