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Abstract

Introduction: Depression is one of the most common mental disorders and a

leading cause of disability worldwide. It constitutes a serious public health problem,

particularly among elderly individuals. Most depressed elderly patients are treated

by primary care (PC) physicians. The ‘‘Patient Health Questionnaire’’ (PHQ-2) is an

instrument used for the detection of depression in PC settings.

Objective: Evaluate the performance of the PHQ-2 in a low-income and

uneducated elderly PC population.

Methods: A non-probabilistic population sample of 142 individuals was selected

from the healthcare unit’s users §60 years. Criterion validity was assessed by

estimating the sensitivity, specificity, positive predictive value (PPV), and

negative predictive value (NPV) of the PHQ-2 in comparison with the structured

interview using the DSM-IV. The estimates of sensitivity and specificity were

obtained from varying cut-offs of the PHQ-2 score. A Receiver Operator

Characteristic (ROC) curve was constructed and the area under the curve (AUC)

was calculated.

Results: The group was predominantly female (73.9%), with low education level

(mean 3 years of schooling). The mean age was 72.5 years old. The prevalence of

depression was 26.1%. The best values of sensitivity (0.74), specificity (0.77), PPV

(0.50) e NPV (0.90) were obtained with score equal to 1. The AUC was 0.77,

indicating a modest performance of the test accuracy.

Conclusion: The simplicity of the PHQ-2 is an advantage for its use in PC. The

high NPV indicated that 90% of those who tested negative would not need

additional tests. However, the low PPV indicated that the PHQ-2 is not sufficient to
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screen for depression. The application of the instrument could be the first step of

the screening, that would include a second step to all those with positive tests

formerly.

Introduction

Depression is one of the most common mental disorders. This leading cause of

disability worldwide constitutes a serious public health problem [1], particularly

among elderly individuals. The prevalence of depressive symptoms in people aged

60 and over living in communities in Brazil varies from 22% to 35% [2].

Depression is more common in women. Physicians from a wide variety of medical

specialties treat patients affected by depression, but most depressed elderly

patients are treated by primary care (PC) physicians. Follow-up by health care

professionals in the PC setting provides the opportunity to track depression over

time, which is an advantage because of the frequent recurrence and chronicity

associated with the disorder [3]. Nevertheless, only 40–50% of cases of depression

are detected in PC, and only 20% of these cases receive appropriate treatment [4].

A consensus about whether screening for depression should occur in PC

practices has not been reached. The United States Preventive Services Task Force

recommends that patients should be screened when there is an integrated mental

health service system that enables the management of the disease [5]. However,

the United Kingdom’s National Institute for Health and Care Excellence noted a

lack of evidence that depression screening would benefit patients [6]. The

American Heart Association recommends that patients with coronary heart

disease should be screened for depression [7], while Thombs et al. has questioned

it claiming that there are available few sensitive and specific screening

instruments. They also found that treatment with antidepressants or psy-

chotherapy leads to only a slight reduction in depressive symptoms [8].

The potential negative outcomes that can result from routine screening for

depression include the need to treat misdiagnosed patients, the treatment of mild

symptoms that would resolve without intervention and, perhaps most

importantly, the division of scarce resources that could be used to ensure better

care for patients already identified with depression [9]. Despite these risks, we

must consider that the current status of the low quality of the management of

depression results in serious public health problems. Souminent et al. investigated

1,198 attempted suicides in Finland and found that the vast majority of the older

people had contact with health professionals in the 12 months prior to the event

[10]. However, only 4% had received a diagnosis of mood disorder before the

suicide attempt occurred. This type of negative outcome indicates that training in

the identification and treatment of depression are important PC issues. Most of

the individuals in the elderly population visit their PC physician each year, so
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these professionals are in an excellent position to improve the diagnosis and

management of depressive disorders [11].

The concept of mental health literacy provides another justification for

screening for depression in PC, particularly the low-income elderly. Mental health

literacy encompasses the ability to recognize mental illness, the knowledge and

beliefs about causes, self-help, and professional help. Lack of mental health literacy

contributes to low rates of recognition of problems, delays in seeking help, and

may be more prevalent among individuals in lower socioeconomic groups [1].

The ‘‘Patient Health Questionnaire’’ (PHQ-9) is a survey instrument used for

the detection of depression in PC settings [12]. It consists of nine questions and

allows for the quantification of discomfort levels and for the classification of

disease severity. A reduced version with two questions (PHQ-2) that ask about the

frequency of depressed mood and anhedonia (loss of sense of pleasure in

performing acts that were previously pleasurable) in the previous 2 weeks has a

reported sensitivity of 83% and specificity of 92% [13]. The PHQ-2 has been

evaluated for screening for depression in the elderly, and the authors concluded

that its use is an appropriate first step for screening for depression in elderly

individuals [14, 15]. The validity of the PHQ-2 in Brazil has been confirmed for

different settings. In the context of PC, Osorio et al. has identified sensitivity and

specificity of 97% and 88%, respectively, in a sample of women referred to the

gynecology and general practice services [16]. In patients admitted to the clinical

wards of a general university hospital, the instrument demonstrated good

accuracy, with an area under the ROC curve of 0.89 (p,0.0001) [17]. And in a

movement disorders outpatient clinic, its sensitivity and specificity were 75% and

89%, respectively [18].

The simplicity and the good performance of the PHQ-2 in terms of the

psychometric properties among Brazilian people, enable the performance

assessment of the instrument in elderly Brazilian users of primary care, where

professionals are pressured by high demand for care. This work aimed to evaluate

the performance of the PHQ-2 in an elderly PC population with low income and

education status.

Methods

Study Setting and Sample

This research was part of an exploratory study that used a comprehensive geriatric

assessment (CGA) of various patient functions. It aimed to develop a screening

strategy for use in elderly patients visiting PC. The study was performed in a

geriatric care setting at the PC unit of the National Public Health School, Oswaldo

Cruz Foundation (Brazilian Ministry of Health, Rio de Janeiro, Brazil). The unit

provides services to .31,000 residents of the Manguinhos District in the city of

Rio de Janeiro. Most of the residents of this area live in houses with a single room

and earn a monthly family income of approximately $270 USD per month, which

is equivalent to 1.17 times the 2010 minimum wage [19]. More than 50% of the
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residents have not attended school beyond the elementary level. Initiatives aimed

at decreasing violence have been impeded by the activities of local drug traffickers

[20].

A non-probabilistic population sample was selected from the healthcare unit’s

users §60 years of age who received care from family physicians and the

healthcare team. Individuals with advanced cognitive decline, blindness, deafness,

or impaired locomotion were excluded from the original research. The sample size

used in the original study was calculated using the prevalence of depression as a

reference. Depression, estimated at 20% in the elderly, was one of the conditions

targeted by the CGA because the largest sample size would be generated [14]. A

sample size of 180 individuals (kappa coefficient of 0.6 and a 95% confidence

interval of 0.1) was estimated using WinPepi statistical software [21]. Because the

objective of our study was to validate the use of the PHQ-2, we excluded the

volunteers who experienced cognitive decline after the evaluation that used the

CGA. The final sample size consisted of 142 individuals.

Procedures

Data collection occurred from June to December 2010. For the diagnosis of major

depression, a physician trained in the treatment of depression applied the

Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I), Clinician

Version [22]. Its test-retest reliability has been verified in Brazil, with good results

for diagnosis of major depression (kappa50.87) [23]. The screening using the

PHQ-2 was performed by a social worker or a psychomotor specialist, both

professionals of the PC clinic, 7–15 days after the CGA. The PHQ-2 is presented in

this form: ‘‘Over the past 2 weeks, how often have you been bothered by any of the

following problems: (1) little interest or pleasure in doing things? (2) feeling

down, depressed, or hopeless?’’ The score for each question ranges from zero (no

days) to three (almost every day) [13]. The overall score for the PHQ-2 ranges

from zero to six, with increasing severity of depression as the value increases. The

results of a previous study indicated that a score §3 indicates 83% sensitivity and

92% specificity for major depression [13].

The version translated into Brazilian Portuguese was used in this study. [24] A

pre-test revealed that the respondents had a better understanding of the two

questions when each one was broken in two parts, first capturing the presence of

the event, and after the frequency in which it occurred. So, each interviewee

answered the question about whether sadness or anhedonia had occurred during

the previous 2 weeks, and then answered the questions about frequencies of

occurrence (‘‘Over the past 2 weeks, have you been bothered by any of the

following problems?…’’; ‘‘how often?’’) This change resulted in the use of four

sentences during the assessment, but it was recorded only the highest score

achieved using one of two sentences of each item. We thus maintained the

definition of the original score.
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Data analysis

Criterion validity was assessed by estimating the sensitivity, specificity, positive

predictive value (PPV), and negative predictive value (NPV) of the PHQ-2 in

comparison with the structured interview using the DSM-IV.

A simple logistic model was used for the prediction of depression, which was

defined using the SCID-I. The PHQ-2 score was the predictor. The estimates of

sensitivity and specificity were obtained from varying cut-offs of the PHQ-2 score.

A Receiver Operator Characteristic (ROC) curve was constructed and the area

under the curve was calculated. The optimum pair of sensitivity and specificity

values was indicated by the point at which the ROC value was closest to the upper

left corner of the curve. In addition to the visual analysis, we used the Youden

index (sensitivity+specificity-1) to determine the best cutoff value for the model.

This index was used to provide an assessment of sensitivity and specificity that

assumed that both were equally important. SPSS version 18 statistical software

was used for the analyses.

Ethics Statement

The study was approved by the Research Ethics Committee of the Sergio Arouca

National School of Public Health, Oswaldo Cruz Foundation (FIOCRUZ; report

number 126/10). All participants signed the informed voluntary consent from,

and protection of the confidentiality of collected data was maintained.

Results

One hundred forty-two individuals without cognitive decline participated in the

validation of the PHQ-2. The group was predominantly female and consisted of

individuals with low education levels (Table 1) Only seven people had studied

beyond the elementary school. Respondents were more likely to be single or

widows/widowers than they were to be married. Depression was very common

among the elderly respondents.

The results of the analysis of the psychometric properties of the PHQ-2

indicated that the values for sensitivity declined as the score value increased.

(Table 2; Figure 1). For these values, the PPV indicated that depression in 50% of

those with a positive test was not confirmed. However, the corresponding result of

NPV50.90 indicated that 10% of those with negative test results had a false

negative diagnosis of depression.

The area under the curve (Figure 1) was 0.77, indicating a modest performance

of the test accuracy.

Discussion

The high prevalence of depression in this study population is consistent with the

results of previous Brazilian studies. In a systematic review, Barcellos-Ferreira
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et al. found that clinically significant depressive symptoms (CSDSs) occur in 26%

of community-dwelling elderly individuals [25]. However, the prevalence of

CSDSs has been reported to be as high as 45% among subjects in outpatient care

settings [26]. The values for the prevalence of depression reported in these studies

are even higher than the values reported in international studies. Luppa et al.

reported that the results of their systematic review and meta-analysis of depression

prevalence indicated that depressive disorders occur in 17% of elderly individuals

[27]. Steffens et al. found an overall prevalence of depression of 11.2% in a

representative USA population sample [28].

The large variation in depression prevalence worldwide might be due to

differences in measurement methods and varying contributions of social, cultural,

and economic risk factors. Socioeconomic position, stressful life events, violence,

education levels, and income inequality are determinants of depression [1].

Gender inequity is also a determinant, and increases the risk of depression among

women. All of these factors may have contributed to the results of our study,

because the study population consisted exclusively of elderly, predominantly

female, individuals who resided in a region of low socioeconomic status. Local

violence contributed to increased levels of stress on the residents. Increased values

for the prevalence of depressive symptoms in groups of mostly elderly, female

Table 1. Characteristics of the study participants (N5142).

Variable Mean SD

Age (years) 72.5 [7.0]

Level of education (years) 3 [3.0]

n %

Sex

Female 105 73.9

Male 37 26.1

Marital status

Married 69 48.6

Single/widow(er) 73 51.3

Depression (SCID-I) 37 26.1

doi:10.1371/journal.pone.0113778.t001

Table 2. Psychometric properties of the PHQ-2, by score cut-off.

Score Sensitivity Specificity PPV NPV

1 0.74 0,77 0.50 0.90

2 0.61 0,84 0.54 0.87

3 0.52 0,87 0.55 0.85

4 0,35 0.93 0.61 0.92

5 0.19 0.96 0.60 0.69

6 0.19 0.97 0.67 0.79

doi:10.1371/journal.pone.0113778.t002
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individuals with low levels of education and income have also been reported by

other Brazilian investigators [26, 29].

Criterion validity of the PHQ-2

The values for sensitivity and specificity obtained in assessing the criterion validity

of the PHQ-2 were not encouraging. However, this screening process had a high

NPV (90%) when used for a diagnosis of depression. These results are consistent

with the results reported by Phelan et al. [30]. In their study of 71 seniors in PC,

the values for sensitivity and specificity were 0.75 and 0.67, respectively. The

sample size used in our study might have contributed to a reduction in test

accuracy. Using a sample of 580 patients from PC services, Kroenke et al. obtained

sensitivity and specificity values of 0.83 and 0.90, respectively [11]. Arrol et al.

interviewed 2,642 individuals using PC services and measured a sensitivity of 0.86

and a specificity of 0.78 [11, 13].

The low educational level of the study population was an additional factor that

may have affected the results for PHQ-2 sensitivity. According to the interviewers,

the elderly respondents indicated that it was difficult to understand the response

options for the questionnaire. The effect of educational level on test sensitivity was

examined by Cutler et al. in a study of maternal depression in a low-educational

level population. The sensitivity and specificity for the PHQ-2 was 0.43 and 0.97,

Figure 1. ROC curve of predictive logistic regression model for depression according to the scores of
the PHQ – 2.

doi:10.1371/journal.pone.0113778.g001
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respectively, but the sensitivity was higher for women who were educated beyond

high school, compared with those who were not [31].

The previous examination of the psychometric characteristics of the PHQ - 2 in

Brazil resulted in satisfactory levels when it was tested in hospital settings and

outpatient specialty clinics, with samples involving adults and seniors, but the best

results were obtained in PC with women under age 50, when the sensitivity and

specificity were equal to 0.97 and 0.88, respectively. In this study, most of women

In this study, in which almost 70% of respondents had studied less than five years,

low education did not reduced the performance of the PHQ – 2. [16].

Considering the modest performance illustrated by the ROC curve, use of the

PHQ-2 resulted in considerable potential for misclassification. The PHQ-2 score

cutoffs identified in our study differed from cutoffs reported by others in studies

of the elderly [30] and of individuals with low educational levels [31], including in

PC settings [11]. The items in the PHQ-2 represent core features of depression.

The high NPV obtained by the PHQ-2 among elderly with low income and low

education in the context studied indicated that 90% of those who tested negative

would be correctly considered free of depression and not in need of confirmatory

tests. However, the low PPV also indicated that the PHQ-2 is not sufficient to

screen for depression. In this sense, the authors suggest the application of PHQ-2

as the first step of the screening, that would include a second step to all those with

positive tests formerly. Considering that each question was broken into two

sentences, making them clearer, and that the sentences are very direct, we believe

that there would not be ways of improving significantly the performance of PHQ-

2. Our appreciation is that its unsatisfactory performance is not due to the ways

they are phrased or formatted, but due to cognitive features and health illiteracy of

the population focused.

There were some limitations of this study. The sample population was selected

from a medical setting, which might have resulted in an overestimate of the

prevalence of depression. The clinical spectrum of the disorder in patients

approached in the PC settings may make the differentiation of depressed and non-

depressed subjects easier than in the community.

Conclusion

PC may often be the first contact that individuals have with health services. In this

setting, individuals are more likely to be seeking care during the early stage of a

disorder. Distinct clinical signs and symptoms may be absent, and selective

screening may be justified in high risk groups as the elderly. The simplicity of the

PHQ-2 makes it useful as a first step in the screening of depression in typical PC

units in which elderly patients with socioeconomic profiles that are similar to the

profiles of the study population will be found. This process would include a

second step to all those with positive tests formerly.
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