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Summary

Objective: To assess a two-question screening tool, the Patient Health

Questionnaire-2 (PHQ-2), for identifying depressive symptomatology

in economically disadvantaged mothers of children in pediatric settings

and to explore risk factors associated with a positive depression screen.

Methods: A convenience sample of mothers was enrolled at an inner

city well-child clinic with children age 3 days to 5 years. The PHQ-2

and Edinburgh Postnatal Depression Scale (EPDS) (as reference scale)

were completed.

Results: Ninety-four mothers participated. Agreement of the PHQ-2

and EPDS was moderate. The sensitivity of the PHQ-2 for identifying a

positive screen on the EPDS was 43.5%; the specificity was 97.2%.

The sensitivity of the PHQ-2 was higher for mothers with education

beyond high school compared to those with less education. Perceived

lack of support with child care and having two or more children were

associated with a positive screen. The rate of positive screen was

similar for mothers with infants and with older children.

Conclusion: Given the low sensitivity of the PHQ-2 in lower edu-

cated mothers, additional research in populations with varying socio-

demographic characteristics is indicated. Similar rates of symptoms for

mothers within and beyond the postpartum period and mothers previ-

ously screened support the need for periodic screening.

Keywords: Maternal depression; postpartum depression; PHQ-2;

screening; pediatrics

Introduction

The DSM-IV does not list a separate diagnosis for post-

partum depression, but adds a qualifier of ‘‘postpartum

onset’’ to Major Depression that develops within four

weeks of delivery (American Psychiatric Association

et al. 2000). Clinically, depression that presents within

the first postpartum year is considered ‘‘postpartum de-

pression’’ (Beeghly et al. 2002; Chaudron et al. 2004,

2007). In addition, studies of economically disadvan-

taged parents and children have shown that depressive

symptoms are common well beyond the first year, with

prevalence ranging from 23–35% (Beardslee et al. 1983;

Murray and Carothers 1990; Hobfoll et al. 1995; Martinez-

Schallmoser et al. 2003; Chung et al. 2004; Chaudron et al.

2005).

Maternal depression is of concern to pediatricians due

to the adverse impact of depression on mother-child in-

teractions and child developmental-behavioral outcomes

(Beardslee et al. 1983; Cogill et al. 1986; Whiffen and

Gotlib 1989; Lee and Gotlib 1991; Stein et al. 1991;

Murray 1992; Cummings and Davies 1994; Teti et al.

1995; Cicchetti et al. 1998; Field 1998a, b; Sinclair and

Murray 1998; Weinberg and Tronick 1998; Miller 1999).

The infant’s safety is also a concern as depressed moth-

ers are more likely to have thoughts of harming their

children (Jennings et al. 1999; Abramowitz et al. 2003;

Brandes et al. 2004), and are less likely to practice ap-

propriate preventive care (Field 1998a; McLennan and

Kotelchuck 2000; Chung et al. 2004; Minkovitz et al.

2005). In addition, children of depressed mothers are

less likely to attend well-child visits and receive appro-
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priate vaccinations, and are more likely to utilize emer-

gency departments for health care (Minkovitz et al. 2005)

and require hospitalization (Field 1998a).

Recent attention has been given to the opportunity for

pediatricians to screen for maternal depression during

well-child care visits (Heneghan et al. 2000; Olson et al.

2002, 2005, 2006; Chaudron et al. 2004; Currie and

Rademacher 2004; Wiley et al. 2004; Feinberg et al.

2006). The benefits to screening in the pediatric setting

are that pediatricians have frequent contact with mothers

not only during infancy but also throughout the preschool

years. However, the pediatric community has identified a

number of barriers to detecting and managing mothers

with depression in the course of pediatric well-child care

(Olson et al. 2002; Currie and Rademacher 2004; Wiley

et al. 2004). The greatest barriers include insufficient time

for diagnosis and insufficient knowledge about the dis-

order (Olson et al. 2002; Chaudron et al. 2007). In the

absence of formal depression screening, it has been

shown that pediatricians do not identify most mothers

affected by maternal depression (Heneghan et al. 2000).

In order to facilitate screening for maternal depres-

sion, easy-to-use validated instruments have been devel-

oped. One such instrument is the Edinburgh Postnatal

Depression Scale (EPDS), which is a self-administered

10 item questionnaire. The EPDS has been validated for

mothers of infants and older children (Thorpe 1993; Cox

et al. 1996) and has been validated across numerous

languages and cultures (Cox et al. 1987; Murray and

Carothers 1990; Wickberg and Hwang 1996; Garcia-

Esteve et al. 2003; Milgrom et al. 2005; Felice et al.

2006; Werrett and Clifford 2006; Montazeri et al.

2007; Pitanupong et al. 2007). It is the most accepted

perinatal screening tool worldwide (Buist et al. 2002;

Boyd et al. 2005) and has been considered the ‘‘gold stan-

dard’’ scale for detection of postpartum depressive symp-

toms (Macdougal 2004; Gaynes et al. 2005; Beck et al.

2006). Studies have shown that the EPDS is feasible for

depression screening during pediatric well-child visits,

and its use is associated with an increased detection rate

for maternal depression as well as an increased number

of mental health referrals from within the pediatric de-

partment (Cox et al. 1996; Chaudron et al. 2004).

In a busy clinical setting, a shorter screen might be

even more useful if it enabled rapid administration and

scoring. The Patient Health Questionnaire-2 (PHQ-2),

which contains two questions from the longer PHQ-9,

was developed for use by providers in busy primary care

settings (Kroenke et al. 2003). Because the PHQ-2 has

been found to be sensitive and specific when used with

adults in general, it has been recommended as a screen-

ing instrument in adult primary care by the United States

Preventative Services Task Force (USPSTF) (U.S.

Preventive Services Task Force 2002). Due to its short

length and its easy deliverability, the PHQ-2 could po-

tentially be an ideal initial screening tool for use in a

busy pediatric clinic. Recent studies have demonstrated

the feasibility of the PHQ-2 in pediatric primary care

(Olson et al. 2005, 2006). These studies were conducted

in New England community settings with a primarily

(95%) white and non-medicaid (88–92%) population

(Olson et al. 2005, 2006). However, there has been lim-

ited study of the PHQ-2 with economically disadvan-

taged, urban mothers, and no study to our knowledge

comparing it to more established measures of maternal

depression in a pediatric setting.

The objective of this study was to determine the ef-

fectiveness of using the two-question PHQ-2 to identify

depressive symptomatology among economically disad-

vantaged mothers of young children presenting for pedi-

atric care. This was done by comparing the PHQ-2 to a

widely accepted and established screening instrument,

the EPDS. Based on studies documenting high sensitivi-

ty and specificity for the PHQ-2 in other populations, we

hypothesized that the PHQ-2 would be effective in this

population. We also sought to assess sociodemographic

factors associated with a positive depression screen, and

to compare the rates of depressive symptoms among

mothers who have children in the early infancy period

(or postpartum) compared with those of mothers who

have older children. We hypothesized that rates of de-

pressive symptoms would be similar regardless of wheth-

er the mother was still within the first postpartum year,

which would support the need for routine screenings

through early childhood.

Methods

Study design

The study was conducted at the pediatric clinic of Bellevue

Hospital Center, a large urban public hospital which serves a

low income, ethnically diverse community. The convenience

sample was enrolled from November 2005 through February

2006. During 29 half-day clinic sessions one member of the re-

search staff was stationed at the registration desk of the pediatric

well-child clinic. Although we worked to recruit consecutive

mothers, staff limitations prevented us from always doing so; as

a result, this was a convenience sample. As each family presented

for their appointment, the member of the research staff assessed

for eligibility. Mothers were eligible if they had brought chil-

dren ages three days through five years for a pediatric well-child

care visit. Exclusion criteria were: mother’s age younger than
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18 years or not English- or Spanish-speaking. Mothers younger

than 18 years were excluded because they receive care through

a program that includes preventive mental health services.

The study was approved by the Institutional Review Board of

New York University School of Medicine and the Bellevue

Hospital Center Research Committee. Each participant provided

written informed consent prior to participation.

Assessments

The assessments consisted of three parent-completed question-

naires, including a sociodemographic and mental health history

questionnaire and the two screening questionnaires for maternal

depression, the PHQ-2 and the EPDS. The questionnaires

were offered in English or Spanish depending on the mother’s

preference. Research staff provided instructions concerning

completion of each questionnaire. As mothers completed the

questionnaires, the research staff remained present and provided

clarifications of items as needed.

The sociodemographic questionnaire was completed first,

followed by the PHQ-2 and then the EPDS. Data obtained for

the sociodemographic questionnaire included maternal age, eth-

nicity, country of origin, language spoken, education, employ-

ment, marital status, and number and age of children. Mothers

were asked if they had support for child care either from mem-

bers of the household or from other family members. In addi-

tion, we obtained information about the mothers’ mental health

history, including whether they had been screened for depression

in the past (‘‘Have you ever been asked questions about depres-

sion before by a health care worker?’’) and whether there had

been past or current treatment for any psychological disorder.

The following is a description of the depression screening

instruments:

1. Patient Health Questionnaire-2 (PHQ-2)

The PHQ-2 is a two item self-administered questionnaire

which assesses frequency of anhedonia (‘‘little interest or plea-

sure in doing things’’) and depressed mood (‘‘feeling down,

depressed or hopeless’’) during the prior 2 weeks (Kroenke

et al. 2003; Lowe et al. 2005). Each question is scored from 0

to 3 with higher scores representing greater frequency of symp-

toms; the maximum score is 6 (Kroenke et al. 2003). A score of

three or greater is considered a positive screen. In studies in

adult primary care and obstetric and gynecological settings, the

PHQ-2 has been shown to have a sensitivity of >80% and a

specificity of >80% for depressive disorders as diagnosed by a

structured mental health professional interview (Kroenke et al.

2003; Spitzer et al. 2000) and the Structured Clinical Interview

for DSM-IV (Lowe et al. 2005).

2. Edinburgh Postnatal Depression Scale (EPDS)

The EPDS is a ten item self-administered questionnaire that

assesses symptoms of depression experienced during the prior

seven days, including anhedonia, depressed mood and suicidal-

ity. As with the PHQ-2, each question is scored from 0 to 3 with

higher scores representing greater frequency of symptoms; the

maximum score is 30. A score of 10 is considered to be positive

when used for routine screening in primary care (Cox et al.

1987). For mothers of infants and young children, the EPDS

has a sensitivity of 80–100% and a specificity of 78–88% for

identifying depressive disorders as diagnosed by the Goldberg

Clinical Interview Schedule (Cox et al. 1987, 1996), the Research

Diagnostic Criteria for Depression (Murray and Carothers 1990)

and the Present State Examination (Thorpe 1993).

Mothers who screened positive on either the PHQ-2 or the

EPDS were referred to a social worker for additional mental

health assessment. Those referred for additional assessment

received telephone follow up 3 or more months later by

research staff, in order to determine whether further assess-

ment had taken place.

Data analysis

Data was analyzed using SPSS. A p-value of 0.05 was used to

define statistical significance. The PHQ-2 and the EPDS were

compared using McNemar’s test, and agreement was assessed

using kappa. The sensitivity and specificity of the PHQ-2 in

identifying depressive symptoms were calculated, with the

EPDS used as the reference standard. By considering different

cut points for the PHQ-2, a receiver-operator characteristic

(ROC) curve was generated. Associations between sociodemo-

graphic factors and positive depression screens (on either scale)

were assessed using chi-square analysis with continuity correc-

tions for 2� 2 tables. Independent associations were assessed

using exploratory stepwise logistic regression in which all socio-

demographic factors, with p<0.10 for association with a posi-

tive screen, were considered for entry into the model.

Results

One hundred and fourteen mothers were identified who

met study criteria, of which 20 (17.5%) refused, gener-

ally because they felt they did not have extra time to

participate. Therefore, 94 women were enrolled and in-

cluded in the analysis. Mean (SD) maternal age was 27.5

(5.3) years. Mean (SD) child age was 1.1 (1.1) years

(range 4 days through 4.5 years). Sociodemographic

characteristics are shown in Table 1. Of the women in

the sample, 62 (66.0%) were Latina, 65 (69.1%) were

immigrants, and 66 (70.2%) were English speaking.

Forty women (42.6%) had attended some college or

were college graduates. Regarding mental health history,

63 (67%) reported no previous screening for depression

by a health care worker; 9 (9.6%) were presently receiv-

ing treatment for depression.

Mean (SD) depression scores on the PHQ-2 and EPDS

respectively were 1.0 (1.3) and 6.5 (5.4). Twelve mothers

(12.8%; 95% Confidence Interval (CI) 7.1%, 21.6%)

screened positive on the PHQ-2, compared to 23

(24.5%; 95% CI 16.4%, 34.6%) on the EPDS (p¼
0.007 by McNemar’s test), with 25 (26.6%; 95% CI

18.3%, 36.9%) screening positive on at least one of the

instruments. Agreement between the PHQ-2 and EPDS

was moderate (�¼ 0.49, p<0.001).
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The sensitivity of the PHQ-2 with a standard cut point

of 3 for identifying a positive screen on the EPDS was

43.5%; the specificity was 97.2%. However, these char-

acteristics varied depending on the cut point used for the

PHQ-2. As shown in Table 2 and in the ROC curve in

Fig. 1 (area under the curve 0.88 [95% CI 0.79, 0.97]),

the cut point for the PHQ-2 that maximized sensitivity

and specificity was a score of 2, at which the sensitivity

was 78.3% and the specificity was 87.3%.

Since the screens were always administered in the

same order, with the PHQ-2 given first, an analysis

was done to see if the order influenced the answers

chosen. While item scores were slightly higher on the

EPDS (mean [sd] 0.65 [0.53]) compared to the PHQ-2

(mean [sd] 0.50 [0.64]) with p¼ 0.002, there was no

consistent pattern of increasing item scores.

Agreement between the PHQ-2 and EPDS differed by

level of education, as shown in Table 3. Agreement was

high for those who had some college or were college

graduates (�¼ 0.91, p<0.001); whereas for those with

Fig. 1. Receiver Operator Characteristic (ROC) analysis for PHQ-2

with EPDS as referencea (a Numbers adjacent to ROC curve show

values of cut points associated with each true positive and false posi-

tive rate)

Table 1. Sociodemographic characteristics and associations with posi-

tive screens for depressive symptoms

Characteristic N N (%) with

positive screen�
P-value

Ethnicity

Latina 62 17 (27.4%) 0.45

African American 12 3 (25.0%)

Caucasian 6 3 (50.0%)

Asian 11 1 (9.1%)

Other 3 1 (33.3%)

Country of origin

Immigrated to U.S. 65 15 (23.1%) 0.34

Born in U.S. 29 10 (34.5%)

Language

Spanish 28 10 (35.7%) 0.20

English 66 15 (24.2%)

Maternal education

High school or less 54 18 (33.3%) 0.14

Some college or college graduate 40 7 (17.5%)

Employment status

Employed 20 3 (15.0%) 0.17

Not employed 74 22 (29.7%)

Marital status

Single 18 6 (33.3%) 0.44

Married=living with partner 72 19 (26.4%)

Separated=divorced 4 0 (0%)

Number of children

1 50 9 (18.0%) 0.04

>1 44 16 (36.3%)

Age of youngest child

<1 year 57 13 (22.8%) 0.31

�1 year 37 12 (32.4%)

Support for care of child available

Yes 68 13 (19.1%) 0.01

No 26 12 (46.2%)

� Screened positive on either the PHQ-2 or the EPDS or both.

Table 2. Operating characteristics of PHQ-2 for depressive symptom-

atology with reference to the EPDS

PHQ-2 cut-off score Sensitivity Specificity

0 1.00 0

1 0.91 0.63

2 0.78 0.87

3 0.44 0.97

4 0.30 1.00

5 0.04 1.00

6 0 1.00

Table 3. Agreement between the PHQ-2 and EPDS by education level

EPDS

High school or lessa Some college or college

graduateb

PHQ-2 Positive Negative � Positive Negative �

Positive 4 2 0.24 6 0 0.91

Negative 12 36 1 33

Total 16 38 7 33

a Sensitivity 25.0%, specificity 94.7%.
b Sensitivity 85.7%, specificity 100%.
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high school or less education, agreement was low (�¼
0.24, p¼ 0.04). Among mothers who had some college

or were college graduates, the sensitivity of the PHQ-2

was 85.7%, compared to 25.0% for those with high

school or less (p¼ 0.02). In contrast, specificity was

high (greater than 90%) for both groups.

Associations between sociodemographic character-

istics and a positive depression screen are shown in

Table 1. The characteristics significantly associated with

a positive screen were perceived lack of support with the

care of the child or children (p¼ 0.02) and having two

or more children (p¼ 0.04). Although positive screens

were more prevalent in mothers with lower education,

this association was not statistically significant. Rate of

positive screen was not associated with any other socio-

demographic characteristic in unadjusted analysis. In

stepwise multiple logistic regression analysis, perceived

lack of support with care of child (adjusted odds ratio

(AOR) 4.0, 95% CI 1.4, 11.5) and having two or more

children (AOR 3.3, 95% CI 1.2, 9.4) were independently

associated with increased likelihood of screening posi-

tive for depression.

Regarding mental health history, rates of positive

screens were not different among mothers who reported

previous screening (11=31 [35.5%]) compared to those

who did not report previous screening (14=63 [22.2%]),

with p¼ 0.26. Seven out of nine (77.8%) mothers current-

ly receiving treatment for depression screened positive

for present symptoms, compared to 18 of 85 (21.2%)

mothers not currently receiving treatment (p¼ 0.001).

Notably, of the 25 women who screened positive, 18

(72.0%) were not presently receiving treatment.

Twenty-two of 25 women who screened positive

(88.0%) accepted a referral for additional services. This

included four who were already receiving treatment but

had still screened positive on at least one instrument. All

three who refused a referral were already receiving treat-

ment. Of the 22 women who accepted a referral, phone

follow-up was obtained for 15 (68.2%) at mean (sd) 8.1

(3.7) months after screening. At the time of follow-up,

4 out of the 15 (26.7%) women reported that they had

received services.

Discussion

In this study, we found the PHQ-2, a two question

screening tool, to have low sensitivity in detecting

maternal depressive symptoms in economically disad-

vantaged, multi-ethnic mothers presenting to an urban

pediatric primary care clinic when using the recom-

mended cut point score of 3. Low sensitivity was pri-

marily seen with low education mothers; in contrast,

sensitivity was higher for mothers who had been to col-

lege. In addition, the sensitivity increased markedly with

only a small decrease in specificity when the cut point of

the PHQ-2 was set lower to a score of 2.

This is the first study, to our knowledge, to compare

the PHQ-2 to a well-established screening instrument for

depression among economically disadvantaged mothers

presenting to a pediatric primary care setting. Many of

the previous studies of the PHQ-2 have involved screen-

ing for depression in adult primary care and obstetrics

and gynecology settings (Whooley et al. 1997; Kroenke

et al. 2003; Lowe et al. 2005). In these studies, test

characteristics of the PHQ-2 have been documented to

be favorable, leading the USPSTF to recommend it as an

option for routine screening (U.S. Preventive Services

Task Force 2002). Additional work has documented

the feasibility of utilizing the PHQ-2 in screening for

depression in mothers of young children presenting to

pediatric primary care settings (Olson et al. 2005, 2006).

In finding that the PHQ-2 missed depressive symptoms

that were identified on a well-established but longer

screening instrument, the EPDS, our results suggest that

additional study of screening methods for women with

infants and young children is warranted, especially with

low education mothers.

It is unclear why the PHQ-2 should have lower sensi-

tivity in economically disadvantaged mothers presenting

to a pediatric clinic. One possibility might relate to read-

ing level. The EPDS has been reported to have a reading

level between 3rd and 6th grade (Fergerson et al. 2002;

Logsdon and Hutti 2006), while the PHQ-2 has been

reported to have a reading level between 6th and 9th

grade (Thibault and Steiner 2004). In this study, how-

ever, mothers were given an opportunity to receive as-

sistance from research staff in reading and interpreting

items; this should have optimized results regardless of

maternal literacy level.

One possible approach to using the PHQ-2 with eco-

nomically disadvantaged mothers of young children

could be lowering the cut point for a positive screen to

a score of two. In an ROC analysis, this was associated

with increased sensitivity without markedly reducing

specificity. This result differs from analyses of the PHQ-

2 in adult settings, in which a cut point of two resulted

in a large decrease in specificity (Lowe et al. 2005).

Additional study with a larger sample would be needed

to determine the robustness of these findings.

In this study, the rate of positive depression screens

was equivalent among mothers of children under age 5
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years, whether the mother’s youngest child was an infant

less than 12 months or was older. These results suggest

that periodic routine screening may be indicated among

all mothers of young children presenting for pediatric

primary care, including mothers beyond the postpartum

period. Two other findings highlight the need for univer-

sal periodic screening. First, we found that depressive

symptoms were prevalent among mothers who reported

previous screening, suggesting that early screening may

not be sufficient to identify those who will later develop

symptoms. Second, we found a high frequency of symp-

toms among mothers already being treated for depres-

sion. This suggests that screening could be important

even in mothers with an existing mental health diagnosis

who may need more intensive or additional services.

This is the first study to our knowledge to assess wheth-

er mothers who screened positive in a pediatric setting

ultimately received services. Prior to this study, intermit-

tent screening for maternal depression had taken place in

obstetrics, in the postpartum unit, and in pediatrics, but

had not been done systematically or as part of a protocol.

Of concern is that many women who accepted refer-

rals ultimately did not enroll in mental health services.

These findings are limited due to the low absolute num-

ber of mothers who screened positive and low rate of

follow-up. However, the results are important because

while previous studies have documented that screening

is feasible and referrals are made, additional study of the

logistics of providing mental health services for women

screening positive in the pediatric setting are needed.

This study has several limitations. First, the sample

size was small. As a result, the findings should be con-

sidered exploratory and additional study would be need-

ed with a larger sample to replicate these findings.

Second, although we compared the PHQ-2 to a well-

validated instrument that served as a reference stan-

dard, we did not formally assess for major depression.

Correlation with actual diagnosis of Major Depression

would be needed to fully characterize the utility of the

PHQ-2 in comparison to the EPDS. Some women with

positive results on the EPDS, using a cut point of 10,

will not meet criteria for Major Depression. However,

even subsyndromal depression without a DSM-IV diag-

nosis has important implications for mother-child inter-

actions and child outcomes (Chung et al. 2004). Third,

screening was performed by administering the PHQ-2

first, which may have led mothers to report more posi-

tive symptoms on the EPDS. Finally, this was a conve-

nience sample within a single clinic; generalizability is

therefore limited.

In conclusion, the use of a two question screening tool

may not be sufficiently sensitive using the recommended

cut point of 3 for economically disadvantaged, low edu-

cation mothers presenting to pediatrics for care of their

young children. The results of this study show that the

PHQ-2 performs better with a lower cut point in this

population. The results also suggest that periodic screen-

ing of mothers would be beneficial. Additional study

using a larger, more generalizable sample, and formal

verification of diagnosis, is needed to confirm these

results.
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