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MeasureMent and evaluation in Counseling and developMent

Screening Utility of the PHQ-2 and PHQ-9 for Depression in 
College Students: Relationships with Substantive Scales of 
the MMPI-3

Nicole M. Morrisa , Paul B. Ingrama,b , Sean M. Mitchella , and Sarah E. 
Victora 
atexas tech university, lubbock, tX, usa; beastern Kansas veteran Healthcare system, topeka, Ks, usa

ABSTRACT
We investigated the validity and screening effectiveness of the PHQ-2 and 
PHQ-9 scores in 229 college students in a cross-sectional design. PHQ 
associations with Minnesota Multiphasic Personality Inventory-3 internalizing 
scales suggest PHQ scores are effective screening tools for college students 
and may aid in effective triage and service needs.

The Healthy Minds Network (2021) estimates that around 21% of university students have 
screened positive for a major depressive episode in the past year, a 3% increase from 2019 
estimates obtained prior to the COVID-19 pandemic (Healthy Minds Network, 2019). Similarly, 
estimates suggest that around 12% of U.S. college students are at risk of suicide (Kim et al., 
2020), underscoring the substantial effect of depressive experiences on day-to-day life. Given 
that depression is so common and impactful for college students (Auerbach et al., 2018; Liu 
et al., 2019), and counseling is effective for alleviating some of these concerns (Cuijpers et al., 
2016), early identification and monitoring of these depressive symptoms offers an opportunity 
to improve clinical care. Such efforts may play a critical role in addressing the impact of depres-
sion, as well as the substantial burden it places on the economic and educational systems in 
which students operate (e.g., Eisenberg et al., 2007; Santomauro et al., 2021).

The Patient Health Questionnaire (PHQ-9; Spitzer et al., 1999) is a commonly used nine-item 
depression screening instrument that was developed using the Primary Care Evaluation of Mental 
Disorders (PRIME-MD), which utilized criteria from the Diagnostic and Statistical Manual of 
Mental Disorders 4th Edition (DSM-IV; American Psychiatric Association [APA], 1994), as a 
guide to categorical classification of depressive disorders. The PHQ-9 is incorporated into medical 
care systems around the world. The PHQ-9, as well as the more abbreviated two-item PHQ-2, 
has been widely used in evidence-based practices to monitor symptom change across a variety 
of medical treatment settings (e.g., Veteran Affairs Medical Care System or Primary Care Setting; 
Ingram et al., 2021). It is also frequently used as a screener to determine if more intensive 
psychological assessment and treatment planning are needed (Maurer, 2012).

Research has regularly supported the use of PHQ instruments’ (PHQ-9 and PHQ-2) with 
high sensitivity and specificity estimates (.80+) and increased risk for major depression across 
various cut-scores (Moriarty et al., 2015). However, some studies have also warned that PHQ 
instruments are not effective in assessing intensity of symptoms and may not effectively capture 
all important elements of depressogenic symptoms necessary for diagnostic certainty (Mitchell 
et al., 2016), particularly those of low mood (i.e., Major Depressive Episode Criteria A1; see 
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American Psychiatric Association (APA), 2022; Malpass et al., 2016). As a result of these concerns 
and general screening purposes, sole use of the PHQ-9 to determine depression diagnoses may 
overestimate actual prevalence rates of depression, warranting reconsideration of cut-score effec-
tiveness (Levis et al., 2020). Similarly, studies on the PHQ-2 have found its diagnostic accuracy 
to be lower than initially reported (Manea et al., 2016). In short, the PHQ offers a validated 
framework with several psychometric strengths; however, it also faces some limitations as a 
screening platform that has substantial decision-making implications within medical settings. 
Regardless of these limitations, the PHQ instruments are widely used patient outcome measures 
with potential to increase identification of depressive symptoms and treatment recommendation 
for healthcare providers across college health centers.

To expand knowledge about the construct validity of the PHQ-2 and PHQ-9 scale scores 
within the framework of contemporary conceptualizations of psychopathology (see Kotov et al., 
2017), McCord and Provost (2020) examined the relationship of Minnesota Multiphasic Personality 
Inventory-2-Restructured Form (MMPI-2-RF; Tellegen & Ben-Porath, 2008/2011) scale scores to 
PHQ-2 and PHQ-9 total scores. Consistent with depressive presentations, PHQ-9 scale scores 
were strongly associated with somatic and cognitive complaints as well as internalizing difficul-
ties, specifically those related to negative affectivity. However, McCord and Provost (2020) also 
found that the MMPI-2-RF scale assessing anhedonia did not meet a priori thresholds for a 
meaningful relationship. As such, they concluded that anhedonic experiences (measured on 
Restructured Clinical Scale 2 [RC2] of the MMPI-2-RF) are not effectively assessed by the 
PHQ-9 and suggest interpreting PHQ-9 scores as indicative of general emotional distress rather 
than depression per se. They reported similar patterns of performance for PHQ-2 scores and 
concluded that the total score calculated with either PHQ instrument may inappropriately com-
bine two distinct diagnostic aspects of depressive disorders (low mood [Criteria A1] and anhe-
donia [Criteria A2]; American Psychiatric Association [APA], 2022) without accounting for 
important differences in their presentation. Exemplifying ways in which this combination is 
problematic, McCord and Provost (2020) point out that elevated PHQ scores may not assist in 
making determinations for specific anti-depressant medications since serotonin and dopamine 
pathways play distinct roles in these symptom criteria (see Nutt, 2008).

Although McCord and Provost’s (2020) study offered some important directions in under-
standing the construct validity of the PHQ-9 and PHQ-2, it was also limited in some important 
ways. First, scale scores and severity level frequency of PHQ instruments were not reported. 
This missing descriptive information has substantial interpretive implications since their sample 
was recruited solely from an undergraduate participant pool, meaning that scores were likely 
lower than might be seen in even college samples with bona-fide depressive symptoms. Likewise, 
it is impossible to know if the reported associations accurately reflect those seen in individuals 
screening positively on PHQ instruments. Additionally, their results capture only correlations 
between PHQ instruments total score with MMPI-2-RF criteria, leaving the PHQ item-level 
associations unassessed. In many ways, this narrower interpretive information may be just as 
critical to decision making about recommendations given that PHQ items are available to phy-
sicians and generally align to diagnostic criteria for a major depressive episode (Spitzer et al., 1999).

Current Study

Expanding interpretive utility of the PHQ instruments using a latent broadband measure of 
personality and psychopathology (i.e., MMPI-3; Ben-Porath & Tellegen, 2020a, 2020b) allows us 
to expand diagnostic screening practices through contemporary models of psychopathology. 
Expansion of PHQ instruments construct validity amongst college students can aid in the inter-
pretation and treatment recommendations made by healthcare providers working with college 
students and screening for depression. Therefore, in this study, we will extend the findings of 
McCord and Provost (2020). To aid interpretations and treatment recommendations made by 
healthcare providers utilizing PHQ screening instruments, we investigated the screening efficiency 
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and PHQ-2 and PHQ-9 scale score, item-level, and high score relationships with the internalizing 
substantive scales of the MMPI-3.

Method

Participants

This study drew its sample from two groups of participants (N = 229), both composed of college 
students at a large, public university in the southwestern United States. Subsamples were combined 
for this study (see Table 1 for demographic descriptive of each sample). In general, participants 
in the final sample identified primarily as White (54.6%), women (79.0%), and their ages ranged 
from 18 to 56 years (M = 20.2, SD = 3.8). One set of participants (n = 83) was recruited via a psy-
chology department subject pool in exchange for course credit and represents a more general 
college sample, as they were not screened for depressive symptoms. The second set of participants 
(n = 146) was recruited to ensure a full range of depression symptoms within the sample and 
enable clinically meaningful interpretations from the data. This sample was recruited through flyers 
posted throughout common spaces of the university (e.g., gym or student union), as well as 
through email advertisements, and participants were paid $20 for their participation. For inclusion 
in the depressive subsample, individuals had to screen positively for at least moderate depressive 
symptoms (score ≥ 10) on the PHQ-9, corresponding to commonly used screening practices.

Instruments

MMPI-3
The MMPI-3 (Ben-Porath & Tellegen, 2020a, 2020b) is a broadband measure of psychopathology 
and personality consisting of 335 true-false items. The MMPI-3 consists of 10 validity scales and 
42 substantive scales which hierarchically measure psychopathology in line with contemporary 
models of psychopathology (i.e., Kotov et al., 2017). The MMPI-3 normative sample was updated 
to reflect the 2020 United States census data. Most relevant to the current study are those scales 
that assess broad internalizing difficulties (i.e., Emotional/Internalizing [EID]), demoralization (i.e., 
RCd), low positive emotions (i.e., RC2), dysfunctional negative emotions (i.e., RC7), suicidal/death 
ideation (i.e., SUI), helplessness/hopelessness (i.e., HLP), self-doubt (i.e., SFD), inefficacy (i.e., 
NFC), stress (i.e., STR), worry (i.e., WRY), compulsivity (i.e., CMP), anxiety-related experiences 
(i.e., ARX), anger proneness (i.e., ANP), behavior-restricting fears (i.e., BRF), high levels of negative 
emotions (NEGE), and lack of positive emotions and social avoidance (INTR). MMPI-3 scales are 

Table 1. demographic Characteristics for Combined samples (N = 229).

depressed sub-sample (n = 146) general student sub-sample ( n = 83)

N (%) N (%)

gender
Men 37 (25.3%) 11 (13.3%)
Women 109 (74.7%) 72 (86.7%)
ethnicity
Asian 6 (4.1%) 2 (2.4%)
Black/African American 12 (8.2%) 8 (9.6%)
Latinx 47 (32.2%) 25 (30.1%)
Multiracial – 2 (2.4%)
Other - 2 (2.4%)
White 81 (55.5%) 44 (53.0%)

M (SD) M (SD)
age 20.0 (1.8) 20.6 (5.8)
pHQ-9 total score 15.2 (5.2) 5.7 (5.4)
pHQ-2 total score 3.5 (1.6) 1.2 (1.5)

Note. N = sample size; M = mean; SD = standard deviation; differences in the distribution of gender 
across samples were tested and indicated significant and negligible differences, X2 (1, n = 229) = 4.67, 
p = .03, Cramer’s v = .14.
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interpreted as uniform T scores in which 50 is average. Substantive scales are typically interpreted 
as clinically elevated if scale scores meet or exceed T65, corresponding to the 92nd percentile in 
the normative sample (see Ben-Porath & Tellegen, 2020a). Likewise, MMPI-3 substantive scale T 
scores of 75 or greater corresponds to the 99th percentile and is a another commonly used cut-score 
within MMPI research. Extensive information on the validation and initial support for the MMPI–3’s 
score reliability and validity within a census-matched normative sample (n = 1,620), and with use 
in college student specialty comparison groups specifically, are reported in the MMPI–3 Technical 
Manual (Ben-Porath & Tellegen, 2020b). See Table 2 for internal reliability estimates for each of 
the MMPI-3 scales. Generally, scale scores demonstrated strong reliability with an average of .80 
and a range of .42 to .93. Consistent with findings in the MMPI-3 Technical Manual (Ben-Porath 
& Tellegen, 2020b), BRF scale scores produced low internal reliability (α = .42).

PHQ-9
The PHQ-9 is a 9-item self-report inventory of the frequency of depressive symptoms during 
the previous 2 weeks using a 4-point response scale (0 = not at all, 1 = several days, 2 = more than 
half the days, 3 = nearly every day). Items of the PHQ-9 and PHQ-2 assess the diagnostic criteria 
of a major depressive episode. Research supports the psychometric properties of the PHQ-9 and 
PHQ-2 with higher scores indicating increased depressive experiences, particularly negative mood 
(Boothroyd et al., 2019; Kroenke et al., 2001; Kroenke & Spitzer, 2002). A single cut score of 
greater than 9 is frequently used in clinical practice to screen for the possible presence of 
depressive symptoms (see Kroenke & Spitzer, 2002). In this study, the PHQ-9 had a coefficient 
alpha of .90 and a mean of 11.8 (SD = 7.0). Across groups, 89 participants screened negative for 
possible depression on the PHQ-9 and 140 screened positively.

PHQ-2
PHQ-2 is an abbreviated version of the PHQ-9 consisting of items 1 and 2 of the original 
PHQ-9. The PHQ-2 was designed to serve as a very brief measure of depressive symptoms for 
use in extremely busy clinical settings in which depression screenings are needed (Kroenke et al., 

Table 2. T-test results for all MMpi-3 internalizing scales across pHQ-9 Classification groups (N = 229).

screened negative for 
depression screened positive for depression

(pHQ-9 score < 10) n = 89 (pHQ-9 > 10) n = 140

scale α M SD %>T65 M SD %>T65 t-value g

eid .93 52.9 8.4 19.80% 70.5 10.2 77.80% −13.51* 1.83
rCd .91 51.5 8.8 20.70% 69.2 9.2 79.40% −14.62* 1.96
rC2 .83 50.6 9.7 17.00% 63.5 13.2 59.00% −8.48* 1.07
rC7 .85 54.6 10.2 29.60% 68.9 10.2 70.00% −10.33* 1.40
sui .82 47.2 8.0 17.80% 61.0 16.8 43.60% −8.32* 0.98
Hlp .80 47.4 9.4 14.30% 59.6 13.6 43.60% −8.01* 1.00
sFd .84 51.4 8.5 15.20% 67.8 9.9 71.80% −13.33* 1.74
nFC .80 53.2 9.3 24.10% 65.6 10.4 63.20% −9.45* 1.25
str .63 56.1 10.9 33.10% 65.8 8.8 63.20% −13.51* 1.00
WrY .79 52.2 9.8 40.10% 66.4 7.9 75.20% −12.01* 1.62
CMp .79 55.3 11.1 37.50% 64.2 11.0 63.30% −5.93* 0.80
arX .89 53.0 11.0 25.10% 70.0 12.3 62.40% −10.87* 1.43
anp .87 51.9 9.3 12.3% 57.8 10.2 27.9% −4.47* 0.60
BrF .42 55.4 11.8 17.10% 64.7 14.8 32.50% −5.24* 0.67
nege-r .88 54.5 10.3 25.90% 67.9 8.7 59.80% −10.57* 1.43
intr-r .86 50.5 10.1 17.10% 60.9 13.6 49.50% −6.57* 0.83
Note. α = Cronbach’s alpha; t-value = t-test value; M = Mean; SD = standard deviation; %>T65 = percent of individuals exceeding 

a cut-score of T65; *p-value < .003 (Bonferroni corrected p-value = .05/15 = .003); bold = effect size difference was significant 
(p < .003); eid = emotional/internalizing dysfunction; rCd = demoralization; rC2 = low positive emotions; rC7 = dysfunctional 
negative emotions; sui = suicidality; Hlp = Helplessness/hopelessness; sFd = self-doubt; nFC = inefficacy; str = stress; WrY = Worry; 
CMp = Compulsivity; arX = anxiety related experiences; anp = anger proneness; BrF = Behavior restricting Fears; nege-r = negative 
emotionality/neuroticism; intr-r = introversion/low positive emotionality; g = Hedge’s g effect size.
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2003). The PHQ-2 maintains the same 4-point response scale and scoring methods as the PHQ-9, 
with items assessing low positive emotions (i.e., item 1) and feelings of depression and hope-
lessness (i.e., item 2). PHQ-2 total score ranges from 0 to 6 with a cut-score of 3 or greater 
indicating the likely presence of depressive symptoms. In this study, PHQ-2 scale scores were 
derived from participants responses to the PHQ-9, produced a coefficient alpha of .84, a mean 
of 2.7 (SD = 1.9), and similar distribution of participants across groups (n = 112 [screened negative 
for depression] and n = 117 [screened positive for depression]).

Procedures

This study received IRB approval. A total of 243 participants completed the MMPI-3 and col-
lateral measures. Collateral measures varied slightly across subsamples as those in the subsample 
screened for depression received measures predominantly assessing internalizing symptoms and 
those in the general college student subsample receiving measures of eating pathology symptoms. 
Participants were excluded from data analyses if they did not produce a valid MMPI-3 profile. 
Potential participants were excluded based on standard interpretive recommendations on MMPI-3 
non-content based (Cannot Say [CNS] > 18, or Combined Response Inconsistency [CRIN], Variable 
Response Inconsistency [VRIN], or True Response Inconsistency [TRIN] ≥ 80T) and content-based 
over-reporting (F ≥ 100, and Fp ≥ 100) scales (Ben-Porath & Tellegen, 2020a, 2020b). After exclu-
sions based on invalid MMPI-3 profiles, the final sample was 229 participants (excluded n = 14 
[general college student subsample = 6; college students screened for depression subsample = 8]).

Participants were classified into groups based on their PHQ-9 and PHQ-2 total scores1. Those 
that screened positive for depression (PHQ-9: ≥ 10; PHQ-2 ≥ 3; (see Kroenke et al., 2001) and 
those that did not. Groups scale scores were compared across MMPI-3 internalizing substantive 
scale scores using a series of t-tests. Effect sizes were calculated between groups using Hedges’ 
g, which provides a sample size adjusted estimate of effect magnitude with values greater than 
|.4| indicating clinically meaningful differences (Ferguson, 2009), corresponding to an adjusted 
statistical significance of p ≤ .003 (alpha = .05/15 correlations. Additionally, zero-order bivariate 
correlations were calculated between MMPI-3 internalizing scale scores and PHQ-2 and PHQ-9 
total scores and individual items. We interpreted the magnitude of these relationships using 
recommended ranges of (Cohen, 1988): small (.1< r < .3), medium (.3 < r < .5), and large (r ≥ 
.5). To account for shard method variance, we also interpreted effects as clinically meaningful 
only if they demonstrated at least a medium effect (r > .3), corresponding to an adjusted sta-
tistical significance of p ≤ .003 (alpha = .05/15 correlations). Finally, relative risk ratios (RRR) 
were computed to identify the increased risk of internalizing symptoms for those screened for 
probable depression using PHQ-9 and PHQ-2 cut scores (PHQ-9 ≥ 10; PHQ-2 ≥ 3). Four cut-scores 
on the MMPI-3 internalizing scales were investigated: 60 T, 65 T, 70 T, and 75 T. RRR are con-
sidered meaningful if the lower and upper bound of the 95% confidence intervals do not cross 
1. When the lower/upper bounds cross a score of 1 (i.e., a RRR of 1.17 with a lower bound of 
.98 and an upper bound of 1.25) it indicates that there is not sufficient confidence to ensure 
that the observed RRR differs from the null (i.e., RRR of 1.0).

Results

PHQ-9

Two severity groups (those screening negative for depressive symptoms [score < 9; n = 89] and 
those screening positively for depressive symptoms [score ≥ 10; n = 140]) were created using rec-
ommended PHQ-9 cut-scores. We compared groups across all of the MMPI-3 internalizing scales 
(i.e., EID, RCd, RC2, RC7, SUI, HLP, SFD, NFC, STR, WRY, CMP, ARX, ANP, BRF, NEGE-r, and 
INTR-r). Results indicated statistically significant differences across all scales (Table 2). Large, 
significant effects were observed across all internalizing MMPI-3 scales, except for BRF and ANP. 
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Largest effect size differences were observed across scales assessing demoralization, general inter-
nalizing symptoms, and feelings of self-doubt and worry (g = 1.62 to 1.96).

Next, RRR were computed across four different cut-scores (i.e., 60 T, 65 T, 70 T, and 75 T) to 
investigate the risk of an elevated MMPI-3 symptom scale depending on depression screening 
status using the PHQ-9 total score (negative depression screening < 9 on PHQ-9 [n = 89]; positive 
depression screening ≥ 10 on PHQ-9 [n = 140]; Table 3). All RRR using the PHQ-9 indicated 
meaningful risk between those screening positive and negative for depression across MMPI-3 
cut-scores. Broadly, RRR analyses suggest that individuals with higher MMPI-3 scale scores have 
the highest rate of likely depression based on the cut-scores provided for the PHQ-9. At the 
MMPI-3 recommended cut value of 65 T, RRR indicate all internalizing scales are associated 
with significantly increased risk of PHQ-9 elevation (1.91 [CMP] to 12.2 [SFD]). Average RRR 
increased as MMPI-3 scale cut-scores increased, from 60 T (MRRR = 3.79) to 75 T (MRRR = 10.95). 
Scales assessing general internalizing symptoms (EID), demoralization (RCd), and self-doubt 
(SFD) were consistently amongst the highest observed RRR across each cut-score level.

PHQ-2

Two severity groups (those screening negatively for depressive systems [score < 3; n = 112] and 
those screening positively for depression [score ≥ 3; n = 117]) were created using recommended 
PHQ-2 cut-scores, and we compared these groups with the same methods used for the PHQ-9. 
Significant group differences were observed across all of the examined internalizing scales, with the 
exception of scores on BRF (Table 4). In general, effects were mostly large (87%; g = .83 to 1.63) 
with the remainder falling within a medium effect size range (g = .59 to .76), consistent with the 
patterns observed on the PHQ-9. Further, RRR results for the PHQ-2 (score ≥ 3; Table 5) suggest 
that individuals with MMPI-3 scale scores above 65 T for all the internalizing scales were associated 
with higher odds of screening positive for depression on the PHQ-2. As with the PHQ-9, RRR 
increased for the MMPI-3 cut-score across 60 T (1.53 [WRY] to 4.74 [SFD]), 65 T (1.59 [ANP] to 
4.74 [SFD]), 70 T (1.69 [ANP] to 13.89 [HLP]), and 75 T (1.52 [BRF] to 13.89 [HLP]).

PHQ Item Content Relationship

Correlations were also computed between PHQ-2 and PHQ-9 items and total scores with each 
of the MMPI-3 internalizing scales (Table 6). PHQ-2 and PHQ-9 total scores demonstrated 

Table 3. relative risk ratios (rrr) for pHQ-9 (cut-score > 10) across MMpi-3 internalizing scales (N = 229).

scale
rrr at 60T 
Cut-point rrr 95% Ci

rrr at 65T 
Cut-point rrr 95% Ci

rrr at 70T 
Cut-point rrr 95% Ci

rrr at 75T 
Cut-point rrr 95% Ci

eid 5.59 3.36–9.26 7.35 3.92–13.70 9.80 4.12–23.26 15.63 3.89–62.5
rCd 5.46 3.29–9.09 5.50 3.23–9.43 10.53 4.44–25.00 29.41 4.10–2.00
rC2 2.94 1.94–4.48 4.03 2.33–6.94 9.35 2.99–29.41 10.53 2.58–43.48
rC7 2.75 1.95–3.88 3.94 2.49–6.21 4.95 2.60–9.35 6.76 2.80–16.13
sui 3.47 1.93–6.21 3.47 1.93–6.21 6.67 2.48–17.86 – –
Hlp 4.10 2.14–7.87 4.10 2.14–7.87 9.26 2.26–37.04 9.26 2.26–37.04
sFd 12.20 5.18–28.57 12.20 5.18–28.57 9.90 4.18–23.81 31.25 4.39–2.00
nFC 2.85 1.98–4.10 4.31 2.56–7.25 6.10 2.92–12.66 5.88 2.17–15.87
str 2.19 1.53–3.13 2.19 1.53–3.13 2.90 1.48–5.65 2.90 1.48–5.65
WrY 3.60 2.42–5.32 3.60 2.42–5.32 6.37 3.24–12.50 – –
CMp 1.91 1.38–2.64 1.91 1.38–2.64 4.65 2.07–10.53 4.65 2.07–10.53
arX 4.20 2.61–6.67 4.31 2.56–7.25 4.63 2.61–8.20 8.40 3.15–22.22
anp 1.64 1.36−2.61 1.56 1.18−1.76 1.61 1.14−1.82 − −
BrF 1.89 1.36–2.61 2.99 1.59–5.62 2.99 1.59–5.62 4.29 1.55–11.90
nege-r 3.13 2.20–4.42 3.56 2.20–5.75 3.39 1.95–5.92 5.08 2.09–12.35
intr-r 2.61 1.68–4.07 3.45 1.98–5.99 6.37 2.35–17.24 8.26 2.01–34.48

Note. Bold = rrr values differ meaningfully in risk between those screening positive and negative for depression based on 
the pHQ-9; eid = emotional/internalizing dysfunction; rCd = demoralization; rC2 = low positive emotions; rC7 = dysfunctional 
negative emotions; sui = suicidality; Hlp = Helplessness/hopelessness; sFd = self-doubt; nFC = inefficacy; str = stress; 
WrY = Worry; CMp = Compulsivity; anp = anger proneness; arX = anxiety related experiences; BrF = Behavior restricting 
Fears; nege-r = negative emotionality/ neuroticism; intr-r = introversion/low positive emotionality; When a rrr has a con-
fidence interval that crosses 1, this indicates no reliable difference in risk.
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medium to large associations with most of the internalizing scales. The strongest and most 
consistent associations with PHQ-9 item and total scores were EID, RCd, SFD, and WRY. PHQ-9 
item 9 had the least frequent significant and meaningful associations; however, it had a large 
relationship with SUI (r = .70) as one would expect given PHQ item 9’s content focus.

Discussion

This study investigated the screening efficiency of PHQ-2 and PHQ-9 across the identified 
severity groups based on established cut-score values (Kroenke et al., 2001; Kroenke & Spitzer, 
2002) and examined how these groups relate to MMPI-3 internalizing scales among college 

Table 4. T-test results for all MMpi-3 internalizing scales across pHQ-2 Classification groups (N = 229).

screened negative for depression 
(pHQ-2 score < 3) n = 112

screened positive for depression 
(pHQ-2 > 3) n = 117

scale M SD %>T65 M SD %>T65 t-value g

eid 55.6 9.6 19.8% 71.4 10.6 77.8% −11.79* 1.55
rCd 54.2 10.6 20.7% 70.0 8.8 79.4% −12.32* 1.62
rC2 52.2 10.5 17.0% 64.5 13.4 59.0% −7.67* 1.01
rC7 57.9 11.8 29.6% 68.5 10.4 70.0% −7.25* .96
sui 49.4 10.4 17.8% 61.6 17.2 43.6% −6.45* .85
Hlp 49.4 9.9 14.3% 60.1 14.4 43.6% −6.56* .86
sFd 54.1 10.3 15.2% 68.5 9.7 71.8% −10.81* 1.42
nFC 56.2 10.5 24.1% 65.3 10.9 63.2% −6.42* .85
str 58.1 11.1 33.1% 65.7 8.9 63.2% −5.74* .76
WrY 56 11.2 40.1% 65.5 8.8 75.2% −7.14* .94
CMp 57.3 11.4 37.5% 64.0 11.3 63.3% −4.43* .58
arX 56.5 12.7 25.1% 70.0 12.9 62.4% −7.97* 1.05
anp 52.5 9.0 12.6% 58.4 10.6 30.8% −4.59* .61
BrF 58.2 13.5 17.1% 63.9 14.8 32.5% −3.05 .40
nege-r 57.6 11.1 25.9% 67.6 9.4 59.8% −7.35* .98
intr-r 51.6 10.6 17.1% 61.9 13.8 49.5% −6.25* .82
Note. t-value = t-test value; M = Mean; SD = standard deviation; %>T65 = percent of individuals exceeding a cut-score of T65; 

*p-value < .003 (Bonferroni corrected p-value = .05/15 = .003); bold = effect size different was significant (p < .003); 
eid = emotional/internalizing dysfunction; rCd = demoralization; rC2 = low positive emotions; rC7 = dysfunctional negative 
emotions; sui = suicidality; Hlp = Helplessness/hopelessness; sFd = self-doubt; nFC = inefficacy; str = stress; WrY = Worry; 
CMp = Compulsivity; arX = anxiety related experiences; anp = anger proneness; BrF = Behavior restricting Fears; nege-r = negative 
emotionality/ neuroticism; intr-r = introversion/low positive emotionality; g = Hedge’s g effect size; d = Cohen’s d effect size.

Table 5. relative risk ratios (rrr) for pHQ-2 (cut-score > 3) across MMpi-3 internalizing scales (N = 229).

scale
rrr at 60T 
Cut-point rrr 95% Ci

rrr at 65T 
Cut-point rrr 95% Ci

rrr at 70T 
Cut-point rrr 95% Ci

rrr at 75T 
Cut-point rrr 95% Ci

eid 3.24 2.34–4.46 3.95 3.06–5.81 4.65 2.79–7.75 11.24 4.18–30.30
rdd 3.65 2.58–5.16 3.88 2.66–5.65 4.31 2.67–6.94 6.54 2.89–14.71
rC2 2.83 2.45–5.38 3.47 2.25–5.38 5.46 2.56–11.77 7.41 2.70–20.41
rC7 1.81 1.42–2.32 2.38 1.75–3.25 2.65 1.73–4.05 3.31 1.89–5.81
sui 2.44 1.56–3.82 2.44 1.56–3.82 3.05 1.63–5.68 8.26 2.58–26.32
Hlp 3.05 1.86–5.03 3.05 1.86–5.03 13.89 3.39–55.56 13.89 2.39–55.56
sFd 4.74 3.01–7.46 4.74 3.01–7.46 4.35 2.65–7.14 7.04 3.12–15.87
nFC 1.78 1.38–2.31 2.62 1.84–3.75 3.47 2.13–5.65 2.61 1.38–4.95
str 1.92 1.42–2.58 1.92 1.42–2.58 1.86 1.10–3.15 1.86 1.10–3.15
WrY 1.53 1.46–2.40 1.87 1.46–2.40 2.87 1.91–4.31 – –
CMp 1.69 1.28–2.22 1.69 1.28–2.22 2.46 1.41–4.31 2.46 1.41–4.31
arX 2.25 1.66–3.06 2.49 1.76–3.55 2.67 1.82–3.94 4.50 2.39–8.48
anp 1.62 1.38−1.77 1.59 1.29−1.77 1.69 1.35−1.85 − −
BrF 1.66 1.26–2.20 1.92 1.18–3.12 1.92 1.18–3.12 1.52 .77–2.98
nege-r 1.93 1.53–2.45 2.31 1.63–3.27 2.68 1.73–4.17 2.96 1.58–5.56
intr-r 2.30 1.60–3.32 2.92 1.87–4.59 6.06 2.67–13.70 8.00 2.48–25.64

Note. Bold = rrr values differ meaningfully in risk between those screening positive and negative for depression based on 
the pHQ-2; eid = emotional/internalizing dysfunction; rCd = demoralization; rC2 = low positive emotions; rC7 = dysfunctional 
negative emotions; sui = suicidality; Hlp = Helplessness/hopelessness; sFd = self-doubt; nFC = inefficacy; str = stress; 
WrY = Worry; CMp = Compulsivity; arX = anxiety related experiences; anp = anger proneness; BrF = Behavior restricting 
Fears; nege-r = negative emotionality/ neuroticism; intr-r = introversion/low positive emotionality; When a rrr has a con-
fidence interval that crosses 1, this indicates no reliable difference in risk.
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students. In general, results provide support for both the PHQ-2 and PHQ-9 as effective screen-
ing tools, whose scores are strongly associated with general internalizing pathology, and feelings 
of self-doubt. helplessness, and demoralization. Consistent and large effect size differences were 
observed across all MMPI-3 internalizing scale scores between those experiencing varying levels 
of clinically indicated depression on the PHQ-9 and PHQ-2. Results suggest that clinicians and 
healthcare providers utilizing the PHQ screening tool(s) in collegiate settings may be confident 
that when elevations occur, the presence of internalizing pathology warrants follow-up assessment 
and potential clinical care. Below we discuss (1) the specific areas of internalization measured 
on the MMPI-3 which are most associated with PHQ-2 and PHQ-9 scale scores and scale ele-
vations and (2) confidence in screening practices using the PHQ-2 and PHQ-9. Both the PHQ-2 
and the PHQ-9 demonstrate similar patterns of results and are discussed together.

Almost all types of internalizing pathology measured by the MMPI-3 are associated with 
PHQ elevations at standard interpretive cut-scores (i.e., ≥ 10 on PHQ-9; ≥ 3 on PHQ-2). PHQ-2 
and PHQ-9 items, total scores, and cut-score elevations are most strongly associated with broad 
internalizing symptoms, self-doubt, and feelings of demoralization and helplessness. These asso-
ciations, as well as associations across all internalizing scales, are generally large. When these 
findings are compared to previous research regarding MMPI-2-RF and PHQ-9 scale score asso-
ciation among college students, we observed similar associations between MMPI-3 internalizing 
scales and PHQ-2 and PHQ-9 scale scores (e.g., associations with EID and RCd). However, 
relationships are notably stronger with the recently released MMPI-3 (e.g., the difference between 
correlations from the MMPI-2-RF and MMPI-3 is .26 between PHQ-9 total and EID; McCord 
& Provost, 2020). These increases in association strength are likely a product of the MMPI-3’s 
revision and refinement of scale content. Our study provides an expanded capacity for clinicians 
working with college students to interpret PHQ-2 and PHQ-9 scores within the framework of 
a highly validated personality measure. While McCord and Provost (2020) examined item-level 
relationships with MMPI-2-RF scale scores among college students, they did not evaluate cut-score 
effectiveness or PHQ screening group differentiation.

Limitations and Future Directions

The present study must be considered within the scope of its limitations. While results support 
the use of PHQ instruments as screeners of internalizing symptoms, we were not able to explore 

Table 6. pearson Correlations Between all MMpi-3 internalizing scale scores and pHQ total and items (N = 229).

pHQ-9 
total

pHQ-2 
total

item 
1*

item 
2* item 3 item 4 item 5 item 6 item 7 item 8 item 9

eid .74 .76 .66 .68 .46 .56 .54 .62 .54 .42 .54
rCd .76 .74 .69 .68 .46 .57 .56 .67 .55 .45 .51
rC2 .53 .55 .51 .50 .30 .40 .39 .39 .37 .29 .44
rC7 .57 .48 .44 .46 .41 .47 .43 .50 .46 .34 .35
sui .54 .50 .47 .46 .31 .33 .32 .45 .36 .31 .70
Hlp .51 .50 .48 .45 .27 .35 .33 .45 .36 .36 .40
sFd .70 .66 .61 .62 .41 .53 .51 .68 .51 .40 .50
nFC .54 .47 .46 .42 .32 .41 .37 .47 .45 .40 .38
str .43 .36 .29 .38 .35 .35 .31 .34 .36 .25 .26
WrY .63 .54 .49 .51 .48 .55 .49 .53 .49 .38 .28
CMp .36 .30 .25 .30 .23 .35 .30 .32 .26 .23 .17
arX .63 .53 .47 .52 .46 .48 .45 .54 .52 .40 .36
anp .37 .33 .28 .34 .28 .28 .30 .30 .27 .19 .24
BrF .37 .26 .22 .25 .33 .33 .30 .30 .27 .31 .18
nege-r .60 .52 .44 .52 .46 .46 .42 .51 .49 .35 .37
intr-r .44 .47 .45 .43 .25 .34 .31 .32 .33 .21 .38
Note. * = items make up the pHQ-2; bold = p < .003 and r > medium effect; eid = emotional/internalizing dysfunction; 

rCd = demoralization; rC2 = low positive emotions; rC7 = dysfunctional negative emotions; sui = suicidality; Hlp = Helplessness/
hopelessness; sFd = self-doubt; nFC = inefficacy; str = stress; WrY = Worry; CMp = Compulsivity; arX = anxiety related 
experiences; anp = anger proneness; BrF = Behavior restricting Fears; nege-r = negative emotionality/ neuroticism; 
intr-r = introversion/low positive emotionality.
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the PHQ instruments’ ability to predict future internalizing symptoms, as our study was 
cross-sectional. Future research may benefit from exploring the PHQ instruments’ ability to 
predict future symptoms as a means of further understanding how to utilize PHQ instruments 
for screening and triage related purposes. Further, PHQ instruments are wildly utilized in settings 
beyond college students, such as primary care settings. Thus, replication of the present study 
in primary care settings is warranted to understand the generalizability of the present findings 
in other settings in which depression screenings are critical.

Implications for Counseling Practice and Research

Our results suggest that using PHQ tool(s) in screening for internalizing symptoms is effective for 
college students. Indeed, with their elevated risk of depression and mental health problems (Auerbach 
et al., 2018; Ibrahim et al., 2013), it may be warranted and effective for colleges to increase mental 
health screening of their students using either version of the PHQ tool(s). Such an approach to 
triage may help identify those with the greatest probable need for additional mental health services. 
As triage needs have increased alongside service needs within college settings over the last decade 
(Benton et al., 2003; Gallagher, 2010), and particularly within the context of the COVID-19 pan-
demic (Zhai & Du, 2020), this approach may provide not only an effective method of screening, 
but also one which is easily and widely implemented. College counseling centers, for instance, 
may find particular value in the incorporation of the PHQ tool(s) into standard intake procedures 
given that more comprehensive psychological assessments are less frequently conducted and not 
as prioritized in training (Bergquist et al., 2022). Such trends may reflect broader institutional 
deprioritization of psychological assessment (Jenkins et al., 2022; Krishnamurthy et al., 2022). 
Moreover, given that the PHQ instruments assess broad internalized pathology as well as specific 
feelings of self-doubt, helplessness, and demoralization, our results highlight the screening utility 
of the PHQ instruments while also supporting the need to expand availability of more compre-
hensive diagnostic evaluations within college care settings for those at indicated risk.

Note

 1. PHQ-9 total scores were also used to classify participants into five feigning groups using recommended 
interpretive guidelines of PHQ-9 total scores. A one-way ANOVA was conducted to compare groups across 
the MMPI-3 internalizing. Results can be seen in Supplemental Table S1.
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