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IMPORTANCE Preventing depression in older adults living in low- and middle-income
countries is important because of the scarcity of treatment resources and the risk of disability,
suicide, and dementia.

OBJECTIVE To assess whether an intervention for depression prevention provided by lay
counselors is effective in older adults from low- and middle-income countries.

DESIGN, SETTING, AND PARTICIPANTS This parallel-group randomized clinical trial with masked
outcome assessment was performed in 181 older adults (�60 years) with subsyndromal
depressive symptoms at rural and urban primary care clinics in Goa, India. The first participant
entered the trial on March 31, 2015, and the last exited on June 2, 2017. Data analysis used the
intention-to-treat approach.

INTERVENTIONS Lay counselors provided problem-solving therapy, brief behavioral
treatment for insomnia, education in self-care of common medical disorders such as diabetes,
and assistance in accessing medical and social programs.

MAIN OUTCOMES AND MEASURES The main outcome was incidence of major depressive
episodes. The study also assessed symptom change during 12 months (12-item General Health
Questionnaire [GHQ-12]; score range of 0 to 12, with higher scores indicating greater symptoms
of depression and anxiety), functional status (World Health Organization Disability Assessment
Schedule 2.0; score range of 12 to 60, with higher scores indicating greater disability), cognition
(Hindi Mini-Mental State Examination; score range of 0 to 30, with higher scores indicating better
cognitive functioning), blood pressure, and body mass index to provide further clinical context.

RESULTS The study enrolled 181 participants (mean [SD] age, 69.6 [7.2] years; 114 [63.0%] female):
91 to the intervention arm (depression in later life [DIL] intervention) and 90 to care as usual (CAU).
IncidentepisodesofmajordepressionwerelowerintheDILinterventionthanintheCAUgroup(4.40%
vs 14.44%; log-rank P = .04; number needed to treat, 9.95; 95% CI, 5.12-182.43). The 12-month
Kaplan-Meier estimates of percentage of depression-free participants were 95.1% (95% CI, 90.5%-
99.9%) in the DIL group vs 87.4% (95% CI, 80.4%-95.1%) in the CAU group. The incidence of
depressivesymptoms(GHQ-12)wasalsoless(12-monthmeandifference,−1.18;95%CI,−2.03to−0.31;
group × time interaction P < .001). There were no changes in measures of disability or cognition. The
DIL intervention was associated with a significantly greater lowering of systolic blood pressure
(12-month mean difference, −6.98; 95% CI, −11.96 to −2.01; group × time interaction P < .001) and
change in body mass index (12-month mean difference, 0.23; 95% CI, −0.97 to 1.43; P = .04).

CONCLUSIONS AND RELEVANCE The DIL intervention is effective for preventing episodes of
major depression in older persons with subsyndromal symptoms. If replicated, the DIL
intervention may be effective in older adults living in low- and middle-income countries.
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D epression in older adults is an increasing challenge in
low- and middle-income countries (LMICs), reflect-
ing demographic shifts, scarcity of depression treat-

ment resources, and limited effect of treatment in reducing
years lived with disability.1 Thus, developing effective strate-
gies for prevention of depression in LMICs is important.2,3 The
mean prevalence of late-life depression in Indian communi-
ties is estimated at 18%, higher than the global median rate of
5.4%.4 The characteristics of late-life depression, such as medi-
cal and social comorbidities, as well as risk of relapse and chro-
nicity, exacerbate the treatment gap. The social changes fac-
ing older adults, such as India’s elderly population, further
underscore the importance of concern about mental health.5

Finally, prevention of depression in older adults may lower the
risk of Alzheimer disease and vascular dementia.6,7

The Evaluating the Benefits and Affordability of a Pro-
gram to Improve the Care of Common Mental Disorders in Pri-
mary Care (MANAS) trial8 and the Dementia Home Care proj-
ect in India9 demonstrated the effectiveness of using lay
counselors (LCs) to address common mental disorders and de-
mentia, respectively, in primary care and community set-
tings. Considering the treatment gap and mental health spe-
cialty workforce shortage in LMICs, task sharing, a process that
ensures the transfer of specific tasks from highly qualified spe-
cialists to other health workers with less expertise in a speci-
fied area of competence, has become increasingly important.10

This study aimed to develop and test a potentially scalable
intervention to prevent later-life episodes of major depression
by using LCs to provide an intervention called depression in later
life (DIL).11 The DIL intervention is grounded in problem-solving
therapy for primary care (PST-PC)12,13 and brief behavioral treat-
ment for insomnia (BBTI).14 We hypothesized that the DIL inter-
vention would be effective in preventing onset of major depres-
siveepisodesinolderadultslivingwithsubsyndromalsymptoms.
The DIL intervention is an example of indicated prevention,15

which is prevention that targets persons with subsyndromal
symptoms at risk for developing major depression. Focusing de-
pression prevention on mildly symptomatic persons may have
the greatest efficiency from a public health perspective, with a
lower number needed to treat to prevent one incident case2,3,16

compared with selective or universal prevention.

Methods
We implemented a parallel-group randomized clinical trial with
masked outcome assessment. The study took place in Goa, In-
dia, where approximately 11% of the population is 60 years or
older.Werecruitedfromruralandurbanprimaryhealthcareclin-
ics and the broader community to reduce selection bias. To re-
duce contamination effects, we did not enroll more than 1 par-
ticipantfromanyhousehold.Thefirstparticipantenteredthetrial
on March 31, 2015, and the last exited on June 2, 2017. The trial
protocol can be found in the Supplement. Written and oral in-
formed consent was obtained per research ethics board proce-
dures at Sangath, Goa, India; Goa Medical College, Goa; and the
UniversityofPittsburgh,Pittsburgh,Pennsylvania.Dataweredei-
dentified. The protocol was approved by the institutional review

boards at Sangath (our collaborating nongovernmental organi-
zation in Goa), the University of Pittsburgh, the Goa Medical Col-
lege, and the London School of Hygiene and Tropical Medicine.

Enrollment Criteria
Consistent with indicated depression prevention, we enrolled
mildly symptomatic persons without current mental illness that
warrantedotheractivetreatment(eg,antidepressantmedication).
Participants were 60 years or older (as determined from govern-
ment identification cards and medical records) with scores of 4
orhigherontherater-administered,12-itemGeneralHealthQues-
tionnaire(GHQ-12),withscoresrangingfrom0to12(higherscores
indicating greater symptoms of depression and anxiety),17 and
not in a current episode of major depression. Other inclusion cri-
teria included ability to speak Konkani, Hindi, or English and resi-
dence in the same locality for the subsequent 12 months. We ex-
cludedpersonswithmajordepressionoranxietydisorderswithin
the past 12 months as determined by the Mini International Neu-
ropsychiatric Interview (MINI) 6.0,18 with moderate to high sui-
cide risk (ie, intent or plan to attempt suicide in the near future),
with a history of psychiatric disorders other than nonpsychotic
unipolar major depression or anxiety disorder, with low cogni-
tive scores (<24 on the Hindi Mini-Mental State Examination
[HMMSE]; score range, 0-30, with higher scores indicating bet-
tercognitivefunctioning),19 currentlytakingantidepressants,and
living with unstable or acute medical illness that would interfere
with trial participation (Figure 1).

DIL Intervention
The DIL intervention is a behaviorally activating, learning-based
approach grounded in PST-PC and BBTI. The DIL intervention
also included help in accessing government-sponsored medical
and social programs and education in self-management of com-
mon chronic diseases. The DIL intervention’s design was based
on input from key stakeholders gathered during a year of forma-
tive research and from an open-case series of 21 participants ad-
dressing the feasibility, acceptability, and symptom-lowering ef-
fects of the DIL intervention.5

The goals of PST-PC are to inculcate a positive problem ori-
entation and to teach active problem-solving skills in place of
avoidant coping.12,13 The PST-PC treats or prevents depres-
sion in older adults with a variety of medical and neurologic
problems.20-24 The PST-PC administered through task shift-
ing has also been used to treat depression successfully in a pri-
mary care setting in Zimbabwe.25

Key Points
Question Is a depression prevention intervention effective when
provided by lay counselors in low- and middle-income countries?

Finding In this randomized clinical trial of 181 participants, a
depression prevention intervention was effectively provided by
lay counselors to older at-risk adults under circumstances
characteristic of low- and middle-income countries.

Meaning An intervention model of depression prevention is
potentially scalable for use in other low- and middle-income
countries.

Research Original Investigation Prevention of Major Depression in Older Adults Living in Low- and Middle-Income Countries
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Strategies to overcome sleep problems were based on the
BBTI, which was previously developed for use in primary care.14

The BBTI teaches participants strategies to improve sleep qual-
ity and enhance daytime alertness. The DIL intervention thus
dealt with 2 potentially modifiable risk factors for major depres-
sion: avoidant or passive coping and insomnia.

Because our formative work indicated that the most com-
mon source of tension or worry in older adults related to chronic
illnesses, such as diabetes, hypertension, osteoarthritis, and lim-
ited mobility because of somatic distress (aches and pains), the
LCs were trained to provide information regarding these com-
mon chronic ailments and to provide basic nonpharmacologic
self-management and encouragement to seek medical care. We
prepared pictorial flip charts illustrating PST-PC and BBTI to aid
the LC with engaging participants in the DIL intervention, espe-
cially those with limited or no literacy. Finally, guided by forma-
tive work, the LCs provided case management to facilitate access
to medical clinics and programs dealing with social challenges
that face older adults in Goa.5,11,14

Provision, Content, Frequency, Duration,
and Quality Control of the DIL Intervention
The 4 LCs (2 women and 2 men) for the DIL intervention were
members of the local community, older than 30 years, and
graduates of any non–health-related field (including counsel-
ing). The LCs were trained in workshops conducted by 2 of us
(M.S. and J.Q.M.) and were required to demonstrate profi-
ciency in 2 practice cases. Weekly supervision locally and bi-
weekly via Skype from the United States was performed for
therapy quality assurance. Assessment of quality used the
Therapy Quality Assessment Form based on selected audio re-
cordings of sessions followed by a round of peer-led feed-
back. The Therapy Quality Assessment Form addresses such
tasks as setting an agenda, identifying a problem and a real-
istic goal, brainstorming for possible solutions, discussing pros
and cons, and setting an action plan. The overall mean (SD) in-
tervention quality rating was 1.60 (0.39) (n = 76) on a scale of
0 to 2, with 0 indicating very good and 2 indicating excellent
quality. In addition, the therapists’ conduct was also rated with
respect to active listening, positive feedback, empathy, and col-
laboration. The overall score on therapist conduct was simi-
larly high (mean [SD], 1.69 [0.25] [n = 76]).

The DIL intervention sessions, 30 to 40 minutes in length,
were provided at places convenient to participants (usually
their home or in social or religious centers) for 6 sessions that
spanned 6 to 10 weeks. We included 2 booster sessions, 1 each
at months 7 and 10, to encourage practice and maintenance
of skills for dealing adaptively with future problems.

Regarding the components of the DIL intervention actually
provided, of the 91 participants, 78 received PST-PC (11 partici-
pants did not start the intervention but were included in the
intention-to-treat analysis, and data were missing for 1 partici-
pant), 58 received BBTI, 75 received instruction in self-care for
chronic medical diseases and encouragement to seek medical
care, 9 received help in accessing social and government re-
sources, and 55 received all 4 DIL intervention components. The
most common problems reported dealt with health concerns,
family conflicts, and future safety and well-being.

Figure 1. CONSORT Flowchart for the Depression in Later Life (DIL)
Intervention Study

807 Individuals approached for
screening

10 Excluded
8 Not from catchment area
1 Did not intend to stay in

catchment area for 1 y
1 Did not speak Konkani,

Hindi, or English

38 Excluded
30 Not interested

8 No time

157 Excluded
130 No time

26 Not interested
1 Not feeling well

63 Excluded
22 No time
20 Not interested
19 Hearing difficulties

1 Refused
2 Other reasons

358 Excluded
9 Taking antidepressants

18 Taking anxiolytics
275 GHQ-12 score <4

44 HHMSE score <24
9 Major depressive episode
1 Alcohol abuse or

dependence
1 Generalized anxiety

disorder
1 Suicidal risk

181 Randomized

90 Randomized to receive CAU 91 Randomized to receive DIL
intervention

CAU outcome evaluation
84 Evaluated at 3 mo
81 Evaluated at 6 mo
79 Evaluated at 12 mo

3 Consent withdrawn
5 Deaths
3 Not contactable

DIL outcome evaluation
80 Evaluated at 3 mo
79 Evaluated at 6 mo
75 Evaluated at 12 mo

8 Consent withdrawn
4 Deaths
4 Not contactable

797 Eligible for screening

640 Screened for eligibility

577 Completed screening

219 Eligible for DIL trial

All data from participants (91 in the DIL intervention group and 90 in the care as
usual [CAU] group) were used in the final intention-to-treat analysis.
The 12-item General Health Quesionnaire (GHQ-12) and Hindi Mini-Mental State
Examination (HMMSE) scores are explained in the Enrollment Criteria
subsection of the Methods section. Ten individuals were approached for
screening but were deemed ineligible, 157 individuals were eligible for screening
but were not screened for eligibility because of consent refusal, 63 were
screened for eligibility but did not complete screening, and 38 were eligible but
not randomized because of consent refusal.
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Care as Usual
The control group received care as usual (CAU) together with
the same schedule of outcome assessments used in the DIL in-
tervention. The results of additional assessments among CAU
participants were made known to them; if participants had de-
veloped major depression, they were referred to primary care
physicians for treatment.

Outcomes
Theprimaryoutcomewastheproportionofparticipantsinwhom
incident episodes of major depression developed during 12
months, as ascertained by administration of the MINI 6.0. To pro-
videadditionalclinicalcontextfortheprimaryoutcome,wemoni-
tored changes in the levels of psychological distress on the
GHQ-12.Secondaryoutcomeswerelongitudinallymeasuredfunc-
tional status (World Health Organization Disability Assessment
Schedule [WHODAS] 2.0; score range, 12-60, with higher scores
indicating greater disability) and cognition (HMMSE). Exporatory
outcomes were changes in blood pressure and body mass index.

Randomization and Masking
The data manager randomized participants equally to CAU or
the DIL intervention via permuted block randomization (block
size of 8), using a computer-generated random-number table
and stratifying by urban or rural status, sex, and the site of re-
cruitment (community or health care facility). All study per-
sonnel, including assessors, were masked to random assign-
ment until outcomes analysis was complete and reviewed by
the Data Safety Monitoring Board. Participants were asked not
to disclose their assignment to masked assessors.

Power Analysis
We initially set out to enroll 120 participants (60 in each arm) as
part of intervention development (following the first year of for-
mative research). As the trial progressed, however, with a faster
rate of enrollment than anticipated, we embarked on a fully pow-
ered confirmatory randomized clinical trial by increasing the
sample size to 180 (90 per arm) after approval by the National In-
stitute of Mental Health and the Data Safety Monitoring Board.
With respect to the primary outcome measure, incidence of ma-
jor depressive episodes, we calculated that 90 participants per
studyarmwouldallowdetectionofareductioninincidencefrom
20% to 6% with 82% power, whereas the same reduction would
be detected with only 64% power with 60 participants per arm.
We based these estimates of incident rate reduction on an ear-
lier meta-analysis of psychological and behavioral interventions
for preventing the onset of major depressive disorder.26 With re-
spect to continuous measures of symptom burden (GHQ-12
scores), assuming an α of .05, with 2-sided tests, and with the
original sample of 60 per group, we could detect with 81% power
a standardized (pre-post) mean difference in GHQ-12 scores of
0.52 SD, which is considered to be a medium to large effect size.
Increasing to 90 participants per arm allows detection of a more
realistic mean difference of 0.42 SD.

Statistical Analysis
Data were analyzed at the University of Pittsburgh Graduate
School of Public Health, before the trial was unmasked. There

were no protocol deviations. Following the principles of in-
tention to treat (where comparisons were made according to
assigned intervention groups and using all information col-
lected from participants), analyses addressed 3 goals: (1) com-
parison of participant characteristics at the time of random-
ization (baseline characteristics), (2) comparison of incident
rates of major depressive episodes on the MINI 6.0, and (3) com-
parison of the trajectories of blood pressure, body mass in-
dex, and GHQ-12, WHODAS 2.0, and HMMSE scores during the
12-month period of observation. The WHODAS 2.0 and HMMSE
scores were specified by the protocol to be recorded at base-
line and 12 months, whereas the GHQ-12 scores were re-
corded at baseline, 3 months, 6 months, and 12 months. There
were small variations on the times of the actual measure-
ments because scheduling issues often prevented measure-
ments to be taken exactly at the protocol-specified times.
Kaplan-Meier plots were used to summarize major depres-
sive episode–free survival, and subsequent inferences about
differences between the DIL intervention and CAU in inci-
dent rates were made via log-rank tests, Cox proportional haz-
ards regression models, and simple χ2 tests. Per our protocol
specifications, we compared the trajectories between the DIL
intervention and CAU groups on continuous measures at the
actual observation times by using a random-effects model ap-
proach proposed by Laird and Ware27 and by Hedeker and
Gibbons,28 using group, time (months), and group × time in-
teractions. Higher powers of time using quadratic or cubic
terms were fitted when group trajectories had nonlinear trends.
Although mixed models are robust to nonnormality of out-
comes, we inspected the outcome data for normality and any
outcome variable that was highly skewed was transformed by
square root transformation.

Statistical analyses were performed on masked data using
SAS statistical software, version 9.4 (SAS Institute Inc) and
R software, version 3.3.2 or later (R Foundation for Statistical
Computing). Statistical significance was considered to be
P < .05, and all tests were 2-sided.

Results
We randomized 181 participants (mean [SD] age, 69.6 [7.2]
years; 114 [63.0%] female): 90 to CAU and 91 to the DIL inter-
vention (Figure 1 and Table 1). Attrition was low in both groups:
12.2% in the CAU group and 17.6% in the DIL intervention group
(log-rank statistic = 1.047; P = .31). Missingness was attribut-
able to failure to complete evaluations, consent withdrawal,
death, or being lost to follow-up. No differences in baseline
characteristics (age, sex, or GHQ-12 scores) were found in those
with complete vs incomplete data.

Participant Characteristics at Baseline
The DIL and CAU arms were well balanced with respect to so-
ciodemographic and clinical characteristics, including sex, rural
vs urban residence, clinic vs community enrollment, GHQ-12
and HMMSE scores, and rates of common medical disorders
(diabetes, hypertension, and osteoarthritis). Only 1 partici-
pant in each arm reported a history of depression.
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Effect on Primary Outcomes
The 12-month Kaplan-Meier estimates (percentage of depres-
sion-free participants) were 95.1% (95% CI, 90.5%-99.9%) in
the DIL intervention group and 87.4% (95% CI, 80.4%-
95.4%) in the CAU group (Figure 2 and Table 2). Seventeen
participants (9.4%) experienced an MINI-defined major de-
pressive episode after randomization: 13 of 90 (14.4%) in the
CAU group and 4 of 91 (4.4%) in the DIL intervention group
(hazard ratio, 0.32; 95% CI, 0.10-0.98; log-rank P = .04). The
P values for treatment differences remained similar in all cases
to that obtained by the χ2 test (Figure 2 and Table 2).

To provide additional clinical context for the primary
outcome, we examined mean GHQ-12 scores (95% pointwise

CIs) in the DIL intervention and CAU arms by visit during the
observation period (Figure 3). A visual inspection of mean
GHQ-12 scores indicated that the trajectories were nonlinear
over time, reflecting a pattern of marked decrease in GHQ-12
scores after exposure to the DIL intervention (more so than
in the CAU group) followed by a period of slower decline. On
the basis of the Bayesian Information Criterion, a cubic
model best fit the trajectory of GHQ-12 scores over the span,
indicating that the DIL intervention and CAU groups showed
improvement over time but that the individuals in the DIL
intervention had a significantly greater mean improvement
(overall group × time interac tion F value = 10.78;
F3346,0.999>5.54; P < .001).

Table 1. Characteristics of Study Participantsa

Characteristic
Total Participants
(N = 181) CAU (n = 90)

DIL Intervention
(n = 91)

Age, mean (SD), y 69.6 (7.2) 69.7 (7.3) 69.6 (7.1)

WHODAS 2.0 score, mean (SD)b 17.38 (5.19) 17.41 (4.36) 17.35 (5.92)

HMMSE score, mean (SD)c 27.83 (1.84) 27.77 (1.85) 27.90 (1.85)

GHQ-12 total score, mean (SD)d 6.26 (1.88) 6.29 (1.87) 6.23 (1.90)

Sex

Male 67 (37.0) 33 (36.7) 34 (37.4)

Female 114 (63.0) 57 (63.3) 57 (62.6)

Catchment area

Rural (total) 126 (69.6) 63 (70.0) 63 (69.2)

Rural PHC 46 23 23

Rural community 80 40 40

Urban (total) 55 (30.4) 27 (30.0) 28 (30.8)

Urban PHC 18 9 9

Urban community 37 18 19

Religion

Hindu 53 (29.3) 23 (25.6) 30 (33.0)

Christian 127 (70.2) 67 (74.4) 60 (65.9)

Muslim 1 (0.5) 0 1 (1.1)

Marital status

Never married 6 (3.3) 3 (3.3) 3 (3.3)

Married 77 (42.6) 38 (42.2) 39 (42.9)

Widowed 98 (54.1) 49 (54.5) 49 (53.8)

Educational level

Illiterate 41 (22.6) 19 (21.1) 22 (24.2)

Literate, no formal education 37 (20.4) 20 (22.2) 17 (18.6)

Primary school 57 (31.5) 25 (27.8) 32 (35.2)

Secondary school 38 (21.0) 22 (24.5) 16 (17.6)

Graduate 7 (3.9) 3 (3.3) 4 (4.4)

Professional or postgraduate 1 (0.6) 1 (1.1) 0

Self-reported chronic disease

Diabetes 86 (47.5) 45 (50) 41 (45.1)

Hypertension 132 (73.0) 68 (75.6) 64 (70.3)

Heart disease 39 (21.5) 18 (20) 21 (23.1)

Stroke 15 (8.3) 8 (8.9) 7 (7.7)

Kidney disease 7 (3.9) 4 (4.4) 3 (3.3)

COPD 10 (5.5) 6 (6.7) 4 (4.4)

Asthma 11 (6.1) 4 (4.4) 7 (7.7)

Arthritis 70 (38.7) 39 (43.3) 31 (34.1)

Tuberculosis 7 (3.9) 3 (3.3) 4 (4.4)

Cancer 2 (1.1) 2 (2.2) 0

Mental illnesse 7 (3.9) 4 (4.4) 3 (3.3)

Otherf 14 (7.7) 9 (10) 5 (5.5)

Abbreviations: CAU, care as usual;
COPD, chronic obstructive pulmonary
disease; DIL, depression in later life;
GHQ-12, 12-item General Health
Questionnaire; HMMSE, Hindi
Mini-Mental State Examination;
PHC, primary health care;
WHODAS 2.0, World Health
Organization Disability Assessment
Schedule 2.0.
a Data are presented as number

(percentage) of patients unless
otherwise indicated.

b Scores on the WHODAS 2.0 range
from 12 to 60; a higher score
indicates greater disability.

c Scores on the HMMSE range from
0 to 30; a higher score indicates
better cognitive functioning.

d Scores on the GHQ-12 range from
0 to 12; a higher score indicates
greater symptoms for depression
and anxiety.

e Patients with mental illness included
2 with anxiety disorder, 2 with
insomnia, 1 with hallucinations,
1 with depression, and 1 unknown.

f Patients with other self-reported
chronic disease included 2 with
hernia, 2 with seizure disorder,
3 with hypothyroidism, 1 with
gastric ulcer, 1 with spondylitis,
1 with chronic backache, 1 with
cholelithiasis, 1 with parkinsonism,
1 with blindness, and 1 with pleural
effusion.
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Effects on Secondary and Exploratory Outcomes
No significant differences were found for HMMSE scores
or WHODAS 2.0 scores (HMMSE: 12-month mean difference,
0.07; 95% CI, −0.54 to 0.68; overall P = .72; WHODAS 2.0:
12-month mean difference, −0.49; 95% CI, −2.01 to 1.02; over-
all P = .27) (Table 2). The DIL intervention was associated with
greater lowering of systolic, but not diastolic, blood pressure.

Body mass index also changed to a greater extent in the DIL
intervention group than in the CAU group (Table 2).

We observed 24 medical or surgical hospitalizations (19 in
the DIL intervention group [20.9% of participants] and 5 in the
CAU group [5.6%]) and 9 deaths (4 in the DIL intervention group
and 5 in the CAU group; 6 deaths attributable to myocardial in-
farction, 1 to respiratory failure while receiving ventilatory sup-

Figure 2. Kaplan-Meier Plots of Times to First Mini International Neuropsychiatric Interview–Defined Episode
of Major Depressive Episode (MDE) by Intervention Arm
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In the group receiving care as usual
(CAU), 13 MDEs were recorded; in
those receiving the depression in
later life (DIL) intervention, 4 MDEs
were recorded. One MDE was
reported in each group at baseline.
The hazard ratio for MDE in the DIL
intervention group compared with
the CAU group was 0.32 (95% CI,
0.10-0.98; log-rank P = .04).

Table 2. Summary of Results for Primary and Secondary Outcomes

Outcome

Mean (SD)
12-mo
Adjusted
Mean
Differencea

(95% CI)

P Value for
Difference
in Overall
Time Effectb

Baseline 3-mo Visit 6-mo Visit 12-mo Visit

CAU
(n = 90)

DIL
Intervention
(n = 91)

CAU
(n = 84)

DIL
Intervention
(n = 80)

CAU
(n = 81)

DIL
Intervention
(n = 79)

CAU
(n = 79)

DIL
Intervention
(n = 75)

GHQ-12 scorec 6.29
(1.87)

6.23
(1.90)

5.76
(2.84)

3.45
(2.64)

5.60
(2.99)

3.99
(2.95)

5.67
(3.19)

3.67
(2.67)

−1.18
(−2.03
to −0.31)

<.001

HMMSE scored 27.77
(1.85)

27.90
(1.85)

NR NR NR NR 27.63
(2.74)

27.69
(3.02)

−0.01
(−0.08
to 0.06)

.70

WHODAS 2.0e 17.41
(4.37)

17.35
(5.92)

NR NR HR NR 17.73
(6.27)

16.72
(5.71)

−0.14
(−1.89
to 1.62)

.26

Systolic BP,
mm Hg

136.78
(15.21)

136.27
(14.53)

129.54
(13.24)

132.25
(14.01)

132.25
(14.01)

128.68
(11.29)

133.99
(16.84)

125.55
(20.39)

−6.98
(−11.96
to −2.01)

<.001

Diastolic BP,
mm Hg

80.07
(8.43)

78.28
(9.32)

79.26
(5.14)

77.43
(6.92)

79.10
(6.49)

78.46
(7.65)

79.20
(7.82)

76.44
(8.58)

0.30
(−2.07
to 2.67)

.59

BMI 24.43
(4.14)

24.56
(4.19)

NR NR NR NR 24.76
(4.18)

24.24
(4.08)

0.23
(−0.97
to 1.43)

.04

Mean pulse,
/min

77.78
(7.16)

77.80
(7.29)

NR NR NR NR 78.08
(7.10)

77.32
(7.01)

−0.24
(−2.50
to 2.02)

.57

Abbreviations: BP, blood pressure; BMI, body mass index (calculated as weight
in kilograms divided by height in meters squared); CAU, care as usual; DIL,
depression in later life; GHQ-12, 12-item General Health Questionnaire; HMMSE,
Hindi Mini-Mental State Examination; NR, not reported; WHODAS 2.0, World
Health Organization Disability Assessment Schedule 2.0.
a Values based on 12-month determination for mixed-model effect fits with time

included.
b P values based on comparing differences between groups for all time effects

fitted in the mixed-effect models.

c Scores on the WHODAS 2.0 range from 12 to 60; a higher score indicates
greater disability. Scores on the GHQ-12 range from 0 to 12; a higher score
indicates greater symptoms for depression and anxiety.

d Scores on the HMMSE range from 0 to 30; a higher score indicates better
cognitive functioning.

e Scores on the WHODAS 2.0 range from 12 to 60; a higher score indicates
greater disability.
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port, 1 to decreased intake of food, and 1 to sepsis secondary to
urinary tract disease). No participants attempted or completed
suicide. All hospitalizations and deaths were evaluated by an in-
dependent physician, monitored by the Data Safety Monitoring
Board, and not adjudged to warrant a change in protocol.

Discussion
The DIL intervention is, to our knowledge, the first randomized
clinical trial of indicated depression prevention in older adults
living in an LMIC and as such addresses a previously unmet need
in global mental health.2,3,29,30 The trial found that LCs could suc-
cessfullyadministertheDILinterventiontoolderadultswithsub-
syndromal symptoms of depression and that, compared with
CAU, the DIL intervention led to a reduced incidence of major de-
pressive episodes. The DIL intervention did not affect measures
of functional status (WHODAS 2.0) or cognition (HMMSE).

Previousstudies20-23 ofdepressionpreventionhavebeencon-
ducted in high-income countries, enrolling mixed-age partici-
pants. These studies have used brief behavioral or depression-
specific psychotherapies, such as cognitive behavioral therapy,
interpersonal psychotherapy, and problem-solving therapy, pro-
videdbymentalhealthcareprofessionals inprimarycare,mental
healthspecialtysettings,andcommunitysettings.NoneusedLCs.
A meta-analysis26 of 38 such trials estimated an incident rate re-
duction of 21% during 1 to 2 years compared with CAU or wait-list
control. The DIL intervention results are consistent with those re-
portedfromhigh-incomecountries,althoughweobservedsome-
what fewer incident cases of major depression than expected.

As is the case with many medical and psychological inter-
ventions, the DIL intervention is multicomponent—the result
of extensive formative research.11 Judging from retention rates,
the DIL intervention proved to be acceptable to older partici-
pants and implementable by LCs. Qualitative feedback showed
that participants engaged in physical and social activities they
found pleasurable and distracting from the tension and worry
of their daily lives. Booster sessions reinforced practice and per-
ception of benefit from the use of these strategies. Such be-
havioral activation may be one mechanism by which the posi-
tive effects of the DIL intervention were mediated.31

In addition to improving well-being, prevention of depres-
sion in vulnerable older adults may ultimately repay benefits to
brain and cognitive health because depression is a risk factor for
the subsequent onset of dementing illness.6,7 In addition, greater
medical multimorbidity is associated with a higher risk of onset
of major depression in older adults with subsyndromal depres-
sive symptoms.20-22 Our qualitative data (to be reported sepa-
rately) suggested that the greater frequency of hospitalization
appeared to be attributable to encouragement by LCs to seek

medicalattention,togetherwitheducationinself-careforchronic
diseases. Thus, it is plausible that the greater rate of medical and
surgical hospitalizations in the DIL intervention group vs the CAU
group reflected modification of the risk posed by medical mul-
timorbidity for the onset of depression.

Limitations
The limitations of the current study include the following: (1)
the exclusion of persons with mild cognitive impairment or de-
mentia, who may require a modified approach to the DIL in-
tervention; (2) the limited follow-up period to determine du-
rability of effect; (3) the absence of data on biomarkers of risk
for depression to better target the DIL intervention to higher-
risk individuals; and (4) the inability to control for nonspe-
cific effects of time and attention.

Conclusions
The success of the DIL intervention extends the earlier work
of the MANAS8 and Program for Effective Mental Health In-
terventions in Underresourced Health Systems (PREMIUM)
trials,32 which showed that LCs can effectively treat preva-
lent cases of depression and anxiety in primary care practice.
If the success of the DIL intervention in depression preven-
tion can be replicated in other LMICs, then its utility and scal-
ability would be further supported.24,33 In addition, the cost-
effectiveness of the model in LMICs should be studied.33
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