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Objective: Stepped mental health care requires a rapid
method for nonspecialists to detect illness. This study aimed
to develop and validate a brief instrument, the Mental Well-
ness Tool (mwTool), for identification and classification.

Methods: Cross-sectional development and validation
samples included adults at six health facilities in Mozam-
bique. Mini International Neuropsychiatric Interview diag-
noses were the criterion standard. Candidate items were
from nine mental disorder and functioning assessments.
Regression modeling and expert consultation determined
best items for identifying any mental disorder and classify-
ing positives into disorder categories (severe mental disor-
der, common mental disorder, substance use disorder,
and suicide risk). For validation, sensitivity and specificity
were calculated for any mental disorder (index and proxy
respondents) and disorder categories (index).

Results: From the development sample (911 participants,
mean±SD age532.0±11 years, 63% female), 13 items were

selected—three with 0.83 sensitivity (95% confidence in-
terval [CI]50.79–0.86) for any mental disorder and 10 ad-
ditional items classifying participants with a specificity
that ranged from 0.72 (severe mental disorder) to 0.90
(suicide risk). For validation (453 participants, age 31± 11
years, 65% female), sensitivity for any mental disorder was
0.94 (95% CI50.89–0.97) with index responses and 0.73
(95% CI50.58–0.85) with family proxy responses. Specif-
icity for categories ranged from 0.47 (severe mental dis-
order) to 0.93 (suicide risk). Removing one item increased
severe mental disorder specificity to 0.63 (95% CI5
0.58–0.68).

Conclusions: The mwTool performed well for identifica-
tion of any mental disorder with index and proxy re-
sponses to three items and for classification into
treatment categories with index responses to nine addi-
tional items.
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Mental and substance use disorders (henceforth “mental
disorders”) are the largest contributor to global burden of
disease (1), yet most people living with mental disorders in
low- and middle-income countries (LMICs) do not have ac-
cess to care because of scarce funding and human resources
(2). A stepped-care approach, in which nonspecialists man-
age detection of mental disorders and provide treatment or
referral to specialists, is an efficient method to close the
treatment gap in LMICs (3–5).

In stepped care, only severe mental disorders require
consultation with a mental health specialist, whereas nonse-
vere mental disorders can be managed by primary care pro-
viders and lay workers (6). Thus key to implementation and
sustainability of comprehensive stepped-care management
of mental disorders is a rapid, reliable method for minimally
trained providers to identify presence and type of mental
disorder. Many screening tools for mental disorder detection

HIGHLIGHTS

� A 99-item battery of mental health measures was
reduced to three items to identify individuals with a
mental disorder; nine more items were used to clas-
sify mental disorder as severe, common, substance
use, or suicide risk.

� In a validation sample (N5450 adults), the three
items had excellent (94%) sensitivity for identifying
individuals with a mental disorder, and the additional
nine items demonstrated acceptable to excellent
specificity for classification of positives as severe
mental disorder (63%), common mental disorder
(72%), substance use disorder (82%), and moderate
to high suicide risk (93%).

� Proxy responses provided by family members to the
three identification questions showed 73% sensitivity
for a mental disorder of the index individual.
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have been validated in high-income countries and LMICs
(7). However, these tools, which have five to more than 20
items and sometimes have a cost per use, are designed to
detect one disorder at a time (e.g., depression [8]) or symp-
toms common to some disorders (e.g., psychological distress
[9]). Use of a combination of these screens for all mental dis-
orders is unfeasible in low-resource health systems.

We aimed to develop and validate a brief questionnaire,
the Mental Wellness Tool (mwTool), to screen for mental
disorders and classify individuals into disorder categories
that facilitate comprehensive stepped-care management of
mental disorders. Through novel application of a variable se-
lection technique (least absolute shrinkage and selection op-
erator [LASSO]) (10), we sought to identify a small set of
items, selected from widely validated screening measures
for individual mental disorders, with high sensitivity for
identification of any mental disorder and high specificity for
classification of severe mental disorders, common mental
disorders, substance use disorders, and suicide risk. In a
separate validation sample, we assessed performance of the
mwTool in identifying and classifying mental disorders. Spe-
cifically, we examined performance by using index responses
as well as proxy responses, which facilitate epidemiological
research and community-based care wherein interviewing
all index cases is not feasible or possible.

METHODS

Participants provided written informed consent as ap-
proved by the New York State Psychiatric Institute Institu-
tional Review Board (no. 7479) and the Eduardo Mondlane
University Institutional Health Bioethics Council (CIBS
FM and HCM/54/2017). Study analyses and reporting fol-
low the Standards for Reporting of Diagnostic Accuracy
Studies (11).

Study Setting
Development data were collected at two primary care clinics
and one hospital in Maputo City, Mozambique, from May 16
to June 8, 2018. These facilities provide primary care, emer-
gency, and outpatient mental health services. The hospital
also provides services for victims of interpersonal violence
and inpatient general medical and psychiatric services. Vali-
dation data were collected from December 5 to 12, 2018, at
three primary care clinics in Nampula, Mozambique. These
facilities provide primary care and emergency services. Peo-
ple with mental disorders are referred to Nampula’s provin-
cial psychiatric hospital.

Study Population
Adults (patients and accompaniers) in health facility waiting
rooms were invited to participate. All volunteers were taken
to a private area for eligibility assessments and informed con-
sent. Potential participants were excluded if they were under
age 18 or unable to sufficiently communicate in Portuguese,
which was determined by asking potential participants to

repeat study objectives in their own words. For the develop-
ment sample, we planned to enroll ‡400 people with at least
one psychiatric diagnosis and ‡400 without any psychiatric
diagnosis to ensure ±5% margins of error for sensitivity and
specificity estimates. For diversity of psychiatric diagnoses,
we aimed to obtain ‡40 participants with balanced represen-
tation of males and females with each specific diagnosis
(detailed below). For the validation sample, we aimed to ob-
tain ‡40 gender-balanced index participants (those providing
responses about their own mental health) with each specific
diagnosis (described below), of whom ‡200 would provide
proxy responses (regarding the mental health of another in-
dex participant with whom they were attending the health
facility), allowing enough precision for ±7% margins of error
for sensitivity and specificity.

Measures
For all instruments except the Psychosis Screening Question-
naire (PSQ) and Primary Care PTSD Screen (PC-PTSD), we
used existing Brazilian or Portuguese translations, and local
research teammembers made minor adjustments for the Mo-
zambican context (e.g., local terms for substances). The PSQ
and PC-PTSD were translated from English to Portuguese by
the local research team, back-translated by a native En-
glish speaker fluent in Portuguese, and reviewed for trans-
lation accuracy by a measurement specialist at Columbia
University (unassociated with this study). All measures
were pretested while training interviewers (Mozambican
mental health specialists) and underwent final review by
means of cognitive interviews with 10 Mozambican adults
attending primary care.

Mental disorder diagnosis and classification. Mental disor-
der diagnoses were made with the Brazilian version of the
Mini International Neuropsychiatric Interview (MINI) Plus
(12, 13), a structured diagnostic interview that has been
widely used as a reference standard across many contexts
(7). Based on MINI diagnoses, we classified participants into
the following four categories corresponding to different
stepped-care pathways: severe mental disorder, for diagno-
ses of mania, psychosis, or the presence of psychotic symp-
toms associated with another disorder (e.g., depression);
common mental disorder, for major depressive episode, pan-
ic disorder, posttraumatic stress disorder [PTSD], anxiety, or
somatization; substance use disorder, for alcohol abuse or
dependence or substance abuse or dependence; suicide risk
if the respondent was scored as having moderate or high
suicide risk (i.e., 6 points or higher, indicative of past-month
active ideation, planning, and/or attempt). All diagnoses
were for current disorders, except for psychosis, for which
even lifetime diagnoses were considered, because patients
with a history of psychosis require referral to specialists.

Mental health screening battery.We administered nine struc-
tured instruments commonly used to screen for specific men-
tal disorders and to assess functioning (Table 1) (8, 14–21).
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(Details about the screening
battery are provided in an
online supplement to
this article.)

Demographic and general
health measures. We col-
lected self-reported socio-
demographic information
(age, gender, marital status,
living situation, education,
religion, monthly household
income, occupation, and
race-ethnicity) and health
history (chronic diseases,
pregnancy, and parity). For
the validation sample, we
recorded the relationship
between index and proxy
respondents.

Responses to all measures were recorded via tablet with
the REDCap platform (22).

Procedures
In the development sample, research assistants administered
the sociodemographic questionnaire and then the MINI and
mental health screening battery in a randomized order. In
the validation phase, a research assistant first administered
the sociodemographic questionnaire. Then, for participants
who were alone or with someone who was not eligible to
participate in the study, the research assistant administered
the mwTool followed by the MINI to assess the participant’s
mental health (index response). For participants attending
the facility with a companion who was also a participant, re-
search assistants privately administered the items from the
mwTool for identification of any mental disorder in regard
to the companion’s mental health (proxy response) and then
administered the complete mwTool and MINI to assess the
participant’s own mental health (index response).

Statistical Analysis
We excluded from analysis participants with incomplete re-
sponses to the MINI, screening battery, or mwTool. Analy-
ses were performed with R, version 3.6.1 (23); the glmnet
package fit LASSO models (24).

mwTool development. First, we sought to identify three to
five items from the screening battery with high sensitivity
for the presence of any mental disorder. Second, we sought
to identify an additional six to 12 items that provided high
specificity for classification into the four disorder categories,
in order to minimize false positives for potentially stigmatiz-
ing disorders and undue burden on low-resource systems
while maintaining adequate sensitivity. (All items con-
sidered for the mwTool are identified in the online sup-
plement.) Ordinal responses were dichotomized for

analyses; responses indicating moderate-to-high symptom
strength and frequency were considered positive.

A series of LASSO logistic regressions was used to deter-
mine the best subset of battery items for presence of any
mental disorder and subsequently for each disorder category.
LASSO regression incorporates a penalty term based on the
sum of the absolute values of all model coefficients.The effect
of this term is that, at high levels of the shrinkage parameter
(l), coefficient estimates for less important variables shrink
to zero and are removed from the model.This allows for vari-
able selection at high levels of l, which we varied to select
the best three to 10 items for predicting each outcome. We
confirmed that LASSO results included only items with posi-
tive coefficients (item presence associated with higher disor-
der risk). Area under the receiver operating characteristic
curve described the accuracy of different best-item subsets.
We then selected mwTool items, balancing statistical validity
(i.e., empirically best combination of items based on LASSO),
feasibility (i.e., fewer total items), and face validity (i.e., items
reflecting diagnostic criteria for disorder categories).

Sensitivity and specificity of the mwTool for any mental
disorder and for the four disorder categories were assessed
in the development sample. Because treatment of severe
mental disorders takes priority in stepped care when a per-
son has both severe and common mental disorders, partici-
pants positive for both by the mwTool were classified as
having a severe mental disorder and not a common mental
disorder.

mwTool validation. We calculated sensitivity and specificity
of the mwTool for any mental disorder and for the four dis-
order categories by using index case responses. We also as-
sessed sensitivity and specificity of mwTool questions for
any mental disorder by using proxy responses. We excluded
proxy responses when proxy and index respondents provid-
ed discordant information about their relationship.

TABLE 1. Measures in the mental health screening battery used to develop the Mental Wellness
Tool

Disorder Measure N items

Severe mental disorder: psychosis or mania Psychosis Screening Questionnaire 5a

Common mental disorder
Depression Patient Health Questionnaire 9
Anxiety Generalized Anxiety Disorder scale 7
Posttraumatic stress disorder Primary Care PTSD Screen for DSM-5 5
Somatization Somatic Symptom Scale 8

Substance use disorder
Alcohol Alcohol Use Disorder Identification Test 10
Substances Alcohol, Smoking and Substance

Involvement Screening Test
12b

Suicide risk Columbia–Suicide Severity Rating Scale 7c

Functioning WHO Disability Assessment Schedule 2.0 36
Total items 99

a Items that lead to a positive screen and termination of the questionnaire.
b Based on inclusion of six items regarding cannabis use and six regarding cocaine use in the past 3 months. No
other substance use was reported in the sample.

c Final question analyzed as two items, one assessing lifetime suicidal behavior and one assessing suicidal behavior
in past 3 months.
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RESULTS
mwTool Development
Across the three Maputo sites, 1,033 people were screened for
eligibility; seven (1%) were under age 18, and eight (1%) were
not fluent in Portuguese. Twenty-nine (3%) of the 1,018 eligible
persons did not provide informed consent. We excluded from
analysis 78 (8%) participants who did not complete the MINI
or screening battery (see online supplement). Among the 911 in-
cluded participants, 570 (63%) were female, and the mean±SD
age of the sample was 32.0±11.3 years. As shown in Table 2, over
half (52%) had one ormore disorders on the basis ofMINIdiag-
noses: severe mental disorder, 29%; common mental disorder,
36%; substance use disorder, 14%; and suicide risk, 9%.

In total, 13 screening battery items were selected for inclu-
sion in the mwTool (see diagram in online supplement). (The
three, five, eight, and 10 screening items that best classified
any mental disorder and each of the disorder categories are
detailed in the online supplement.) Twelve items were cho-
sen from LASSO results. In consultation with expert clini-
cians and clinical researchers, one additional suicide item
was added to capture individuals with recent attempts, a
high-risk group that may lack ideation and thus would not be
detected by the LASSO models’ best items (25).

A positive response to any of the first three mwTool items
signals the interviewer to ask the next 10 items; a negative re-
sponse to all three indicates absence of any mental disorder
and signals screening completion. When the 10 additional
items are asked, a positive response to any item associated
with a disorder category indicates presence of that disorder
category. Negative responses to all additional 10 items indicate
that the person should be classified either as having a common
mental disorder, if the person gave a positive response to item
2 of the patient Health Questionnaire or item 5 of the General
Anxiety Disorder [GAD] scale), or as having no disorder, if the
person gave a positive response only to item 1 of the GAD.

The first three mwTool items identified any mental disor-
der with 0.83 sensitivity and 0.49 specificity (Table 2), and

performed similarly by gen-
der, age, and HIV status (see
online supplement). The 10
additional mwTool items
classified severe mental dis-
order with 0.72 specificity,
common mental disorder
with 0.79 specificity, sub-
stance use disorder with
0.82 specificity, and suicide
risk with 0.90 specificity
(Table 2), with little variation
across subpopulations (see
online supplement). Sensitiv-
ity for the specific disorder
categories was highest for
common mental disorder
(0.83) and lowest for severe
mental disorder (0.62).

mwTool Validation and Final Item Selection
At Nampula sites, 482 people were screened for eligibility;
two (,1%) were not fluent in Portuguese. Of the 480 partici-
pants, 243 (51%) provided proxy responses to the three initial
mwTool items regarding another participant with whom they
were attending the health facility.We excluded from analysis
27 (6%) participants who did not complete the MINI or all
mwTool items (see online supplement). Among the 453 in-
cluded participants, 296 (65%) were female, and the mean
age of the sample was 31.1±10.7 years. MINI diagnoses indi-
cated the presence of one or more disorders for 39% of partic-
ipants (Table 3): severe mental disorder, 18%; common
mental disorder, 30%; substance use disorder, 6%; and suicide
risk, 8%.

Based on index responses, the first three items of the
mwTool had 0.94 sensitivity for identification of any mental
disorder (Table 3). The 10 classification items had a specific-
ity of 0.47 for severe mental disorder, 0.83 for common men-
tal disorder, 0.82 for substance use disorder, and 0.93 for
suicide risk. Sensitivity for disorder categories ranged from
0.77 (suicide risk) to 0.96 (common mental disorder). Family
proxy responses had higher sensitivity than did nonfamily
responses (0.73 versus 0.62), although the difference was not
significant (Table 3). For both family and nonfamily proxy re-
sponses that led to a positive screen on the mwTool, 83% of
corresponding index responses also led to a positive screen.

Although the 13-item mwTool generally showed similar or
higher sensitivity and specificity in the validation sample
compared with the development sample, the specificity for
severe mental disorder was considerably lower in the valida-
tion sample. Many participants whose screen was false posi-
tive for a severe mental disorder (N558 of 195) had endorsed
only the first of the additional classification items (item 7 of
the GAD). Because this item assesses a symptom of anxiety, a
common mental disorder, we next evaluated performance of
the mwTool when this item was excluded.When this 12-item

TABLE 2. Performance of the 13-item Mental Wellness Tool in identifying and classifying
participants with mental disorders in the development sample (N5911)

Disorder N % Sensitivity 95% CI Specificity 95% CI

Any disordera 470 52 .83 .79–.86 .49 .44–.54
Severe mental disorder 260 29 .62 .55–.67 .72 .69–.76
Psychosis 235 26 .61 .55–.68 .71 .67–.74
Mania 70 8 .77 .66–.86 .66 .63–.69

Common mental disorder 330 36 .83 .78–.87 .79 .76–.82
Major depressive episode 298 33 .84 .80–.88 .79 .76–.83
Panic disorder 33 4 .94 .80–.99 .78 .76–.81
Posttraumatic stress disorder 49 5 .90 .78–.97 .78 .75–.81
Anxiety 65 7 .91 .81–.97 .79 .76–.82
Somatization 13 1 .85 .55–.98 .79 .76–.81

Substance use disorder 124 14 .72 .63–.79 .82 .79–.84
Alcohol 115 13 .73 .64–.81 .81 .79–.84
Substance 22 2 .64 .41–.83 .75 .73–.78

Suicide risk 86 9 .80 .70–.88 .90 .88–.92
Medium 29 3 .83 .64–.94 .86 .83–.88
High 57 6 .79 .66–.89 .88 .85–.90

a Calculated on the basis of responses to the initial three items only.

BRIEF SCREENING TOOL FOR STEPPED-CARE MANAGEMENT

894 ps.psychiatryonline.org Psychiatric Services 72:8, August 2021



mwTool (see diagram in on-
line supplement) was used,
specificity of index re-
sponses for classification of
severe mental disorder in-
creased to an acceptable
level (0.63), and specificity
for common mental disor-
der (which the excluded
item also was used to
classify in the 13-item
mwTool) was reduced but
remained good (0.72)
(Table 4). The 12-item mwTool performed similarly in
subpopulations of the validation sample (see online
supplement).

DISCUSSION

We employed the novel application of LASSO regression
modeling, along with expert consultation, to select items
from mental health screens that can identify and classify
mental disorders. We designed a two-step instrument, the
mwTool, in which the first three items are asked of all re-
spondents, and only those who are identified by these items
as positive for any mental disorder are asked the additional
items for classification into disorder categories.

Brevity of screening instruments reduces provider bur-
den and, in turn, promotes adoption in primary care and
community settings (26). Additionally, previous research has
shown that screens with fewer items are as accurate as
those with more items for detection of individual disorders
in both high-income countries and LMICs (27–29). Other
analytical techniques, such as item response theory, have
been successfully used to shorten screens for common men-
tal and substance use disorders in LMICs (30–32), although
no brief instrument exists that provides transdiagnostic
mental health assessment. With the LASSO variable selec-
tion technique, we reduced 99 items from nine instruments
for eight different mental disorders to 12 items—or just 12%
of the combined screens’ length—that had acceptable-to-
excellent sensitivity and specificity for all disorder
categories.

Proxy respondents are
common in clinical care and
epidemiological research
when the index individual
is unable to self-report,
either because the person is
unavailable, incapable of
providing responses, or un-
derage. However, evaluation
of proxy responses on other
assessment tools has shown
them to be less reliable for
questions about subjective

experiences, such as emotions and psychological distress,
than for objective experiences (33). Our results showed that
the first three items of the mwTool had good sensitivity for
identification of any mental disorder when proxy responses
from family members were used. Proxy responses from non-
family did not perform as well as family proxy responses, in
line with previous research showing that friends and health
care proxy respondents have lower agreement and reliability,
compared with family proxies (33). Future studies are need-
ed to determine in more detail what specific characteristics
of family members—such as cohabitation or relation to the
index individual—promote reliability of proxy responses on
the mwTool.

Throughout mwTool development and validation, severe
mental disorder was the lowest-performing disorder catego-
ry. In tool development, five more questions had to be in-
cluded for adequate classification of severe mental disorder,
and sensitivity of the mwTool for severe mental disorder
was lower than for any other disorder category. This is un-
surprising, because measures for severe mental disorders
have routinely been found to have lower performance than
for other mental disorders (34). However, in the validation
sample, by removing one question we were able to increase
specificity to an acceptable level. Therefore, we recommend
use of the 12-item mwTool in future assessments.

This study had several limitations. Participants in both the
development and the validation samples were recruited from
health clinics, and our findings may not be generalizable to
other settings. Additionally, because no other published data

TABLE 3. Performance of 13-item Mental Wellness Tool for index case respondents (N5453) and
proxy respondents (N5243) in the validation sample

Respondent N % Sensitivity 95% CI Specificity 95% CI

Index
Any disordera 178 39 .94 .89–.97 .34 .28–.40
Severe mental disorder 82 18 .89 .80–.95 .47 .42–.53
Common mental disorder 134 30 .96 .91–.98 .83 .78–.87
Substance use disorder 29 6 .86 .68–.96 .82 .78–.86
Suicide risk 35 8 .77 .60–.90 .93 .90–.96

Proxy, any disordera

Family 48 48 .73 .58–.85 .31 .19–.45
Nonfamily 37 34 .62 .45–.78 .51 .39–.63

a Calculated on the basis of responses to the initial three items only.

TABLE 4. Performance of the 12-item Mental Wellness Tool for index case respondents (N5453)
and proxy respondents (N5243) in the validation sample

Respondent N % Sensitivity 95% CI Specificity 95% CI

Index
Any disordera 178 39 .94 .89–.97 .34 .28–.40
Severe mental disorder 82 18 .82 .72–.89 .63 .58–.68
Common mental disorder 134 30 .93 .87–.96 .72 .67–.77
Substance use disorder 29 6 .86 .68–.96 .82 .78–.86
Suicide risk 35 8 .77 .60–.90 .93 .90–.96

Proxy, any disordera

Family 48 48 .73 .58–.85 .31 .19–.45
Nonfamily 37 34 .62 .45–.78 .51 .39–.63

a Calculated on the basis of responses to the initial three items only.
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exist on the prevalence of mental disorders in Mozambican
health care settings and we cannot be certain that our data
are representative, we did not calculate the positive predic-
tive value or negative predictive value of the mwTool.
However, the mwTool did not perform differently by age,
gender, and HIV status subgroups. Because we assessed
the mwTool in one low-income country and one language,
its validity in other settings should be assessed. Moreover,
owing to post hoc elimination of GAD item 7 from the 13-
item mwTool assessed in the validation sample, the 12-item
mwTool requires further validation in an independent sam-
ple. Finally, the population in our setting had low rates of
substance use, and most substance users also used alcohol;
therefore, the mwTool includes questions related only
to alcohol use. In other settings, it may be necessary to
add items for substance use and calibrate dichotomization
of the measure according to contextual substance use
patterns.

CONCLUSIONS

To our knowledge, the mwTool is the first brief screen for
nonspecialist assessment of common mental disorders, se-
vere mental disorders, substance use disorders, and suicide
risk. The mwTool performed well for identification of any
mental disorder when index and proxy responses to three
items were used and for classification of positives into treat-
ment categories when index responses to an additional nine
items were used. Although developed in LMIC primary
care, the mwTool may have applicability in multiple settings,
such as community-based care, emergency situations, and
population-based assessments, but further research is re-
quired to assess its performance in these settings.
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