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Abstract

Background—Major depression has a significant impact on years lived with disability (YLD)
globally. In resource-limited countries, depression may accompany daily challenges of economic
security that people face, hence there is a critical need to develop depression screening tools at
primary levels of health care. The overall goal of the study is to validate the PHQ-9 in Tanzania.

Methods—A validation study was conducted from August to October 2014 among adults
accessing primary health care at public clinics in Dar es Salaam. The Mini-International
Neuropsychiatric Interview (MINI) was used as the gold standard for current major depressive
episode.

Results—Among 180 patients recruited, six were not included in the analysis since the PHQ-9
and MINI assessments were conducted more than two weeks apart (n=174). The PHQ-9
demonstrated reasonable reliability in this setting (a=0.83). Evidence for construct validity was
observed through expected associations with female gender (r=0.16, p=0.04) and food insecurity
(r=0.30, p<0.0001). Receiver Operating Characteristic analysis demonstrated good overall
accuracy of the PHQ-9 (AOC=0.87, 95%Cl: 0.77, 0.96). The optimal cut-off score in this
population was 9, with a sensitivity of 78% and specificity of 87%.
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Limitations—The study sample is from a primary health care setting, hence the findings may
have some limited generalizability at the community level.

Conclusions—The PHQ-9 demonstrated reliability and validity among adults accessing primary
health care in Dar es Salaam, indicating that it can serve as a useful tool in identifying patients
with depression in primary care clinics in Tanzania and similar settings.
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Introduction

Worldwide, depression has demonstrated a significant burden on morbidity and mortality
(Marcus, Yasamy, van Ommeren, & Chisholm, 2012). The Global Burden of Disease study
reported that major depression was the second leading cause of years lived with disability
(YLD) globally (Marcus et al., 2012; Vos et al., 2015). In particular, those living in low or
middle-income countries can experience an increased risk of depression related to
insufficient income and limited education (Kessler & Bromet, 2013), which can result in
food insecurity and problems addressing other basic needs. In many cases poverty is coupled
with political unrest or violence (Murthy & Lakshminarayana, 2006), and places a greater
burden on vulnerable populations such as those living with HIV (Chishinga et al., 2011,
Kaharuza et al., 2006; Myer et al., 2008) or other chronic conditions (Moussavi et al., 2007).
In settings of persistent poverty, basic needs are often unmet such as adequate food,
clothing, housing, clean water and sanitation. This can result in a higher burden of illness in
resource-limited settings, often left untreated and leading to poor health outcomes compared
to contexts with greater resources (Ferrari et al., 2013). Given that these factors typically
overlap in resource-limited settings, individuals are at high risk for depression and this needs
to be urgently addressed (Ferrari et al., 2013; Saraceno et al., 2007).

Despite the significant burden of depression, access to care for depression in resource-
limited settings is often inadequate (Saraceno et al., 2007; Saxena, Thornicroft, Knapp, &
Whiteford, 2007). In particular, Tanzania is one of the poorest countries worldwide with a
Gross National Income (GNI) per capita of 920 USD (UNICEF, 2014). Depression, the most
prevalent of a group of common mental disorders (CMDs), including major depressive
episodes, anxiety and substance use disorders is also prevalent in the general population. In
urban Tanzania, the six-month community level prevalence of CMDs has been reported to be
31 per 1,000 population, with rates in women and men being 36 and 25 per 1,000
population, respectively. In addition, lower income communities demonstrated a higher
prevalence of CMDs when compared with more affluent localities (41 and 23 per 1,000
population, respectively) (Jenkins et al., 2010). In urban primary health care settings, rates of
common mental disorders in Tanzania were reported to be high at 24% in primary public
health care services, with a higher prevalence (48%) among clients of traditional healers
(Ngoma et al., 2003). A significant proportion of patients (17.6% from primary care public
services and 41.9% from traditional healers) had previously consulted at least four different
allopathic health care providers with the same symptoms, raising concern as Ngoma (2003)
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showed that 90.5% of persons with CMD accessing primary care services in Tanzania had
symptoms of depression.

One of the ways that access to care for depression can improve is through increased
identification (Kohrt et al., 2016). It has been shown that in primary health care clinics
patients often present with depressive symptoms, which is reflected in the significant
prevalence of depression in these settings, ranging from 10 — 20% (Abiodun, 1993; Gureje,
Obikoya, & lkuesan, 1992). When physicians are unable to identify a physical cause, people
often leave without treatment. In addition, when depressive symptoms are exacerbated or
recur patients often return for care. This cycle can persist if depression and other common
mental disorders remain untreated (Kisely et al., 2006). Given the limited access to mental
health professionals in resource-limited settings, and the frequent presentation of depression
in primary care settings, screening tools are needed to identify those with elevated
depressive symptoms for further evaluation and treatment.

The Patient Health Questionnaire-9 (PHQ-9) has been a tool that has been used widely to
identify individuals with clinically relevant levels of depressive symptoms, particularly in
resource-limited settings. It has demonstrated reasonable validity and reliability in some
contexts, such as Uganda (Akena et al.,2013) and South Africa (Cholera et al., 2014),
although sensitivity and/or specificity estimates have been lower in other settings, such as in
Cameroon (Pence et al., 2012) and Ethiopia (Gelaye et al., 2013). However, to date the
PHQ-9 has not been validated for use in Tanzania. Validating the PHQ-9 in Tanzania is
useful from several vantage points. First, cut-off scores from other settings may not apply to
Tanzania. Other studies have demonstrated that validating psychometric scales for different
cultural contexts can result in varying cut-off scores (Betancourt et al., 2012; Fendrich et al.,
1990). Second, it is important that the translation process adequately captures the local
constructs and idioms for distress (Rasmussen et al., 2015). Third, having a locally validated
cut-off score for the PHQ-9 will allow health care providers in primary care and other
settings a simple tool that can be used to screen for depressive symptom levels comparable
with major depression in Tanzania. Based on varied evidence from resource-limited settings
and the need to identify an appropriate cut-off for recognition, treatment and/or referral of
persons with depression in Tanzania in primary care settings, the goal of this paper is to
evaluate the validity of the PHQ-9 among individuals accessing primary health care in Dar
es Salaam, Tanzania in identifying a major depressive episode in this population.

Study design and sample selection

The design was a validation study for the PHQ-9 in Dar es Salaam, Tanzania. Adults (18
years of age and above) attending general out-patient clinics in eleven government-run
primary health care facilities in Dar es Salaam who provided informed consent were eligible
to participate in the study. From August to October 2014, adults waiting at the selected
clinics were approached consecutively by research staff to inquire whether they may be
interested in participating in the study. Prospective participants were informed that the
intention of the study was to develop/validate a brief questionnaire for use in Tanzania to
identify symptoms of depression, such as feeling sad for most of the time, feeling little or no
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interest in things, feeling badly about yourself, feeling low in energy, among other
symptoms; the overall goal was to identify those with symptoms of depression, so that they
can be readily referred for treatment if necessary. All individuals approached decided to
enroll in the study given the limited risk in participating.

An initial screening was conducted to recruit half of the study participants with a higher
level of depressive symptoms and the other half to reflect a lower level of symptoms. The
HSCL (Hopkins Symptom Checklist) was used to sample those with higher versus lower
levels of depressive symptoms. The HSCL was validated previously in Dar es Salaam, with a
shortened version (HSCL-8; a sub-set of items from the HSCL-25) demonstrating
reasonable sensitivity and specificity estimates in this context. A cut-off score of greater than
1.06 on the HSCL-8 indicated a higher level of symptoms and those that scored 1.06 or less
reflected a lower level of symptomatology (Kaaya et al., 2002). All of the study participants
achieving above this cut-off score were included in the study until n=90 were recruited for
this sub-group. For those who tested negative (cut-off score <=1.06), a sub-set of n=90 was
randomly selected, since a larger percentage of participants achieved a score below this cut-
off. The goal was to create groups of equal size to maximize statistical power for the study.

Study participants included in the validation were interviewed using the PHQ-9 by trained
research assistants (RAs) different from those that performed the screening assessment;
these RAs were blinded regarding the results of the screening assessment. Professionally
trained mental health providers (a psychiatrist and psychiatric nurse), blinded to the results
of both the screening and PHQ-9 assessments, administered the Mini-International
Neuropsychiatric Interview (MINI; version 6.0, 2010) within two-weeks of the PHQ-9
interview, which served as the gold standard for the study. This measure was relatively brief
and relied on Diagnostic and Statistical Manual of Mental Disorders-IV-TR (DSM-IV-TR)
criteria for a major depressive episode (MDE) diagnosis. Given logistical constraints six out
of the 180 participants had MINI assessments that were performed greater than two weeks
from the administration of the PHQ-9 and were excluded from the analysis. Prospective
participants found to be experiencing acute suicidal ideation during screening or
administration of the PHQ-9 or MINI were referred for immediate assistance.

The initial screening measure for recruitment was the eight-item version of the HSCL
previously validated in Tanzania. The validation study identified a sub-set of eight symptoms
that performed as well as the HSCL-25 in detecting major depressive disorder as determined
by psychiatrists administering the Structured Clinical Interview for the DSM-1V (SCID).
Receiver Operating Characteristic (ROC) analysis was performed to compare the validity of
HSCL-25 and the abbreviated eight-item version. The area under the ROC curve (AUC) was
0.86 and 0.88 for the HSCL-25 and revised HSCL-8, respectively. According to ROC
analysis, the optimal cut-off score of 1.06 for the HSCL-8 resulted in a sensitivity of 88%
and specificity of 89% (Kaaya et al., 2002).

The Patient Health Questionnaire-9 (PHQ-9) was included as the screening tool for detecting
MDE. This measure, developed by Kroenke et al. (2001) has demonstrated good internal
consistency (Cronbach’s alpha ranging from 0.86 to 0.89) and criterion validity (sensitivity
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and specificity of 88%) (Kroenke et al., 2001). It has been used in a number of contexts
worldwide, also demonstrating reasonable reliability and validity in those settings (Akena et
al., 2013; Cholera et al., 2014), although with some variation (Gelaye et al., 2013; Pence et
al., 2012).

The MINI, version 6.0, is a semi-structured interview that was used as the gold standard for
diagnosis of MDE and was administered by mental health professionals within two weeks of
the PHQ-9. Current MDE was defined as meeting MDE criteria according to the MINI
within the past two weeks. The MINI is based on DSM-IV criteria and has been used in a
wide range of settings as a gold standard measure for validation studies (Akena et al., 2013;
Chishinga et al., 2011; Kessler & Bromet, 2013). Depression measures were initially
translated from English to Swahili and then independently back-translated to English.
Review of the English versions was performed by a translation team including general health
care providers as well as mental health care professionals to identify discrepancies and to
reach consensus on resolving these issues in the Swabhili versions.

Statistical analysis

Frequencies for categorical variables, as well as means and standard deviations for
continuous variables, were reported for sociodemographic characteristics of the study
population, including age, gender, and employment status, among other factors. For specific
items of the PHQ-9, percentages of those endorsed were reported by gender and
comparisons were made using the Fisher’s exact test. Cronbach’s alpha was used to estimate
the internal consistency reliability of the PHQ-9. Receiving operating characteristic (ROC)
analysis was applied to examine criterion validity of the PHQ-9, using the MINI assessment
for MDE as the gold standard. The area under the ROC curve (AUC) estimates and
corresponding 95% confidence intervals (Cls) were calculated. Sensitivity and specificity
were calculated at different cut-off scores and the optimal cut-off score was determined
based on results from the ROC analysis. Factor analysis with varimax rotation was also
performed to examine construct validity of the PHQ-9 among adults accessing primary care
in Dar es Salaam. Symptoms with factor loadings 0.40 or greater were included in Table 3,
with the exception of redundant items. For these items, we only included those with the
highest loading. In addition, correlational analyses were performed using Pearson’s
correlation coefficient to examine the association between the PHQ-9 and known
sociodemographic risk factors for depression.

Ethical considerations

Results

The study was approved by the Institutional Review Board (IRB) at Harvard Medical School
and the National Institute for Medical Research (NIMR) in Tanzania. All participants
provided written informed consent.

The study population was relatively young, with 80% under the age of 35, and
predominantly female (80%). Approximately 57% were married or living with a partner.
Seven percent were unemployed or had less than a primary level of education. With respect
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to their economic situation and living conditions, 82% reported having gas or electricity as
an energy source for lighting and over 95% had vinyl, asphalt, or cement for flooring;
however, over 75% indicated that they did not have a private flush toilet in their home (see
Table 1). The most commonly reported symptoms of depression included poor appetite or
over-eating (17%), trouble sleeping (16%), feeling tired or having little energy (15%) and
reporting any level of difficulty in functioning as a result of endorsed depressive symptoms
(15%) (see Table 2). In general, there was minimal variation by sex for the prevalence of
specific depressive symptoms with the exception of “little interest or pleasure in doing
things” (women reported 11.5% versus men indicating 0%; p=0.04) (see Table 2).

Regarding reliability, internal consistency of the PHQ-9 in this study population indicated a
reasonable Cronbach’s alpha of 0.83. The factor structure of the PHQ-9 was examined to
assess construct validity of this measure in the study population. The results showed one
factor having an eigenvalue greater than one (eigenvalue of 3.3). In the rotated factor pattern,
four factors emerged; for the first factor, the items with the highest factor loadings were
“moving or speaking slowly/ being fidgety and restless a lot more than usual” (0.62),
suicidality (0.61), and “feeling down, depressed, or hopeless” (0.45). Factor two showed the
highest loadings for “feeling tired or having little energy” (0.63) and trouble sleeping (0.52).
The third factor had the highest loadings for “feeling bad about yourself” (0.57), trouble
concentrating” (0.56), and “little interest or pleasure in doing things” (0.50). Factor four
showed the highest loading for “poor appetite or over-eating” (0.58) (Table 3).

In addition, correlations between PHQ-9 and known risk factors demonstrated expected
associations, suggesting construct validity in this setting to some extent; although not all
factors reached statistical significance. Factors such as female gender (r=0.160, p=0.04) and
food insecurity (r=0.30, p<0.0001) were associated with a higher level of depressive
symptoms. Other variables were not related to the PHQ-9, including age, and other socio-
economic proxy measures such as education, employment status, and household
characteristics such as type of floor, and source of energy for lighting.

To examine the criterion validity of the PHQ-9 to identify MDE in this population of
primary clinic attendees in Dar es Salaam, we conducted ROC analysis. Findings from the
PHQ-9 when compared with MDE as identified through mental health professionals
administering the MINI diagnostic assessment indicated that this screening tool had a
reasonable level of overall accuracy with an AOC estimate of 0.87 (95% CI: 0.77, 0.96) (see
Figure 1). With respect to specific cut-off scores, Table 4 demonstrates the sensitivity and
specificity estimates at different cut-off scores for the PHQ-9. Based on these findings, the
highest sensitivity was 78% (for both cut-off scores of 8 and 9); however, specificity was
higher for the cut-off score of 9 (87%), and was considered the optimal cut-off score for this
population.

Discussion

The findings suggest that the PHQ-9 is an appropriate tool for screening of depressive
symptoms comparable with a major depressive episode in primary health care settings in
Tanzania. Results support a cut-off score of greater than or equal to 9 for depressive
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symptoms comparable with major depressive episode within this context, suggesting that a
lower level of depressive symptoms are clinically relevant as compared to other study
populations, in which the cut-off score was 10 (Gelaye et al., 2013; Hanwella, Ekanayake, &
de Silva, 2014). In addition to demonstrating criterion validity, the measure showed good
internal consistency reliability and construct validity through correlational and factor
analysis.

A number of validation studies of the PHQ-9 have been conducted in other resource-limited
settings. Interestingly, the cut-off scores for these studies range from 8 to 12 depending upon
the context. For example, a validation study was conducted among adults in Uganda, and the
optimal cut-off score was 10, which is the standard cut-off (Akena et al., 2013), with a
sensitivity of 91% and specificity of 81%. Similar to the current study, the MINI
administered by mental health professionals was used as the gold standard (Akena et al.,
2013). In northwest South Africa, the PHQ-9 was validated among individuals with chronic
conditions; although specificity was 94%, sensitivity was lower at 49% at a cut-off score of
9. However, reliability was reasonable in this study population (Cronbach’s alpha of 0.76).
Factors that may have influenced these findings included: 1) unreported length of time
between PHQ-9 and SCID administration (gold standard); and 2) one psychologist
performing the SCID interview was assisted by a translator, which may have affected the
validity of the SCID diagnosis of major depressive disorder (Bhana et al., 2015). Similarly,
sensitivity was low among HIV-positive patients in Cameroon (27%), although specificity
was estimated as 94% at a cut-off score of 10 (Pence et al., 2012).

In contrast the specificity was lower in a population of adults in Ethiopia (67%), while the
sensitivity was higher (86%), for a cut-off score of 10 (Gelaye et al., 2013). Similarly, in
Zimbabwe among patients receiving primary care the sensitivity was estimated as 85% and
specificity was lower (69%), although the optimal cut-off score in this context was higher
(>=11) (Chibanda et al., 2016). A lower optimal cut-off score was reported for a validation
study among adults in northern Johannesburg (Cholera et al., 2014); for a cut-off score of 8,
sensitivity was estimated as 87% and specificity was 73%. In contrast, using a cut-off score
of 12, demonstrated a much lower sensitivity (55%) and a higher specificity (89%) (Cholera
et al., 2014). Similar to the current study, Gelaye et al. (2013) reported one factor having an
eigenvalue greater than one among adults in Ethiopia. Although the order of factor loadings
varied, two symptoms from the study in Ethiopia were included in the first factor for both
analyses: feeling down, depressed or hopeless; and suicidal thoughts. Since a cardinal
symptom of depression is depressed mood, this suggests some degree of construct validity
for the PHQ-9 in the Tanzanian and Ethiopian contexts. In addition, although suicidality is
not typically required to meet the diagnosis of depression, it is a critical symptom potentially
demonstrating the importance of severity in resource-limited settings.

There are a number of limitations in the present study. One consideration is the fact that the
study sample is from a primary health care setting, indicating that the findings may not be as
generalizable if our study was conducted at the community level. In addition, 80% of the
study population included women, which may also affect the generalizability of these
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results. However, findings from prior research with a representative sample of patients
accessing services at primary health clinics in Dar es Salaam also demonstrated that women
comprised a majority of the study population (Ngoma et al., 2003). Therefore, it is feasible
that findings can be generalized to these settings. The PHQ-9 showed a higher specificity
(87%) compared to the sensitivity (78%) at a cut-off score of 9. This reduces the likelihood
of false positives, which is often a concern in resource-limited settings. However, based on
this sensitivity, over 20% of the true positives can be missed. Including additional local
terms that reflect depression with the PHQ-9 items may enhance the sensitivity in this
context. Statistical power was also limited, given that the number of individuals with MDE
in the study population according to the MINI was 18, which was 10.3% of the study
population. A strength of the study was the use of a structured clinical assessment
administered by mental health professionals as the gold standard for MDE.

Conclusions

In conclusion, the PHQ-9 is a useful tool for screening for major depressive episode in this
context. To a significant extent, reliability and validity of this scale were reasonable.
However, future studies may consider enhancing the sensitivity of this measure by including
locally derived symptoms of depression. Although it is important to note that the study
population was based on a primary health care sample and included predominantly women,
we anticipate that it is more reflective of the general population compared to more
specialized care settings. Given the high burden of depression in Tanzania and the limited
access to care, having a validated screening tool, such as the PHQ-9 can assist professional
and lay primary health care workers in identifying patients with symptoms comparable to
major depression and promoting necessary referrals for much-needed mental health services.
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Highlights:
. Major depression exacts a significant burden in resource-limited settings
. The PHQ-9 is a screening tool for depression that can increase access to care

. Validity of the PHQ-9 was demonstrated through 78% sensitivity and 87%

specificity

. The PHQ-9 can be used as a screening tool in primary care settings in
Tanzania

. Identification of depression in Tanzania can significantly increase access to
care
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ROC plot for PHQ9 against MINI
AUC(non-parametric)= 0.86, 95% CI = (0.77,0.96)
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Figure 1.

Receiver Operating Characteristic curve for the PHQ-9 in Tanzania
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Socio-demographic characteristics of study participants, Dar es Salaam, Tanzania

Table 1.

nor mean + SD1 (n=174)

%

Adge (range 18-63 years)
18-24
25-34
35+
Gender
Male
Female
Marital Status
Legally or traditionally married
Cohabiting
Single/Divorced/Separated/Widowed
Did not complete primary education
Employment Status
Employed/Self-employed
Housewife
Unemployed
Student

Energy sourcesfor lighti n92
Gas/Electricity
Solar/Paraffin/Other
Main material of the floor in household
Earth ana/or sand
Rudimentary floor
Vinyl or asphalt strips
Cement screed
Significant problems securing food
Lack of a private flush toilet

28.9+8.9
64
75
35

35
139

87
12
75
12

107
43
12
12

131
29

138
28

131

36.8
43.1
20.1

20.1
79.9

50.0
6.9
43.1
6.9

61.5
24.7
6.9
6.9

81.9
18.1

3.4
11
79.3
16.1
2.3
75.3

J'SD: Standard Deviation

14 participants did not provide this information.
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Table 3.

Factor structure of the PHQ-9 among primary health clinic attendees in Dar es Salaam, Tanzania (n=174)

PHQ-Ql items

Factor Loadings

Factor 1. Depressed mood/ self-harm (explained 76% of variance)
Moving or speaking so slowly / being so fidgety and restless a lot more than usual
Thoughts that you would be better off dead or of hurting yourself in some way
Feeling down, depressed, or hopeless

Factor 2: Physiological symptoms (explained 13% of variance)
Feeling tired or having little energy
Trouble falling asleep or staying asleep, or sleeping too much

Factor 3: Negative/impaired cognitions & anhedonia (explained 6% of variance)
Feeling bad about yourself, or that you are a failure or have let yourself or your family down
Trouble concentrating on things
Little interest or pleasure in doing things

Factor 4. Appetite (explained 5% of variance)

Poor appetite or over-eating

0.62
0.61
0.45

0.63
0.52

0.57
0.56
0.50

1'PHQ-9: Patient Health Questionnaire-9
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Table 4.

Page 16

Sensitivity, specificity, positive predictive value, and negative predictive value of depression symptoms (95%

Clsl) for various PHQ-9 cut-off scores

PHQ-9 cut-off score

Sensitivity

Specificity

Positive predictive value

Negative predictive value

27

=28

29
210
=11

0.83 (0.59, 0.96)
0.78 (0.52, 0.94)
0.78 (0.52, 0.94)
0.72 (0.47, 0.90)
0.67 (0.41, 0.87)

0.74 (0.66, 0.80)
0.81 (0.74, 0.87)
0.87 (0.80, 0.92)
0.88 (0.82, 0.93)
0.90 (0.85, 0.95)

0.27 (0.16, 0.40)
0.33 (0.19, 0.49)
0.42 (0.24, 0.58)
0.40 (0.25, 0.61)
0.44 (0.26, 0.65)

0.97 (0.93, 0.99)
0.97 (0.92, 0.99)
0.97 (0.93, 0.99)
0.97 (0.92, 0.99)
0.96 (0.91, 0.99)

1 "
Confidence Intervals
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