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Abstract

Background Various treatment approaches are available for depression. Given the scarcity of healthcare resources, it is
important to optimise treatment availability in an efficient manner. Economic evaluations can inform the optimal allocation
of healthcare resources. However, there is currently no review synthesising what is known about the cost effectiveness of
treatments for depression in low- and middle-income countries (LMICs).

Methods This review identified articles from six database searches: APA PsycINFO, CINAHL Complete, Cochrane Library,
EconLit, Embase and MEDLINE Complete. Trial- and model-based economic evaluations published between 1 January
2000 and 3 December 2022 were included. The quality of health economic studies (QHES) instrument was used to assess
the quality of the included papers.

Results This review comprised 22 articles, with most studies (N = 17) focusing exclusively on the adult population. Even
though evidence regarding the cost effectiveness of antidepressants for treating various forms of depression was inconsist-
ent; an atypical antipsychotic (aripiprazole) was frequently reported to be cost effective for treatment-resistant depression.
Task shifting (aka task sharing) to lay health workers or non-specialist health care providers appeared to be a cost-effective
approach for treating depression in LMICs.

Conclusions Overall, this review found mixed evidence on the cost effectiveness of depression treatment choices among
LMICs, with some indication that task sharing with lay health workers may be cost effective. Future research will be needed
to fill the gaps around the cost effectiveness of depression treatments in younger people and beyond healthcare facilities.

Key Points for Decision Makers

There is mixed evidence regarding the cost effectiveness
of depression treatments in low- and middle-income
countries (LMICs).

1 Background

Major depressive disorder (MDD) is a mental illness
marked by somatic and cognitive symptoms that limit one's
capacity to function and is characterised by depressed

The review found that task shifting (aka task sharing) to
lay health workers or non-specialist health care provid-
ers appears to be cost effective for treating depression in
LMICs settings.
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mood and the loss of interest in daily activities [1, 2].
According to the Global Burden of Disease Study 2019,
MDD accounted for 1.5% of global disability-adjusted
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life-years (DALYSs) in 2019; and contributed to 29.6%
of DALYs within the subset of all mental disorders [3].
Moreover, the global DALYs burden for MDD increased
by 28% during the COVID-19 pandemic, which dispro-
portionately impacted females and younger age groups
[4]. While the global pandemic has caused a significant
increase in depression prevalence [4, 5], a rising trend in
prevalence rates was already observed prior to the pan-
demic, particularly in Sub-Saharan Africa and Oceania
[6].

In addition to health burden, depression is associated
with a significant economic burden. In high-income coun-
try settings, indirect costs (absenteeism or presenteeism)
and direct costs (medical costs, prescription drug costs)
accounted for over 61% and 35% of the total cost for
MDDs, respectively, with the remainder of costs attrib-
utable to suicide [7]. Similarly, findings from low- and
middle-income countries (LMICs) reported that indirect
(including the costs of suicide) and direct costs of depres-
sion account for 84% and 16% of the total cost of depres-
sion [8]. The economic burden of MDD is compounded
by the lack of public health insurance or reimbursement
schemes covering care and treatment for severe mental
diseases (for example, globally, 27% of countries lack
such coverage), forcing service users to pay out of pocket,
which accounted for 40-43% of mental health costs in
African and South-East Asian regions [9, 10].

Despite the significant increase in the disease burden
of MDD over the last two decades [11], numerous treat-
ment options are available that can be selected based
on disease severity and patient characteristics [12, 13].
Depression treatments can be broadly categorised into two
types: (1) pharmacological treatment, including the most
commonly used antidepressants, such as tricyclic antide-
pressants (TCAs) (e.g., amitriptyline, desipramine, imipra-
mine, nortriptyline), selective serotonin reuptake inhibi-
tors (SSRIs) (e.g., citalopram, fluvoxamine, fluoxetine,
sertraline, paroxetine) and serotonin and norepinephrine
reuptake inhibitors (SNRIs) (e.g., duloxetine, venlafaxine,
milnacipran) [14]; and (2) non-pharmacological treatments
consisting of psychological interventions such as cogni-
tive behavioural therapy (CBT) and interpersonal therapy
(IPT), as well as complementary and alternative medicine,
dietary intervention and physical exercise [15]. Despite
the availability of various treatments for depression, there
are disparities in treatment rates, with 48.3% seeking care
in higher-income countries and 16.8% in lower-income
countries [16]. Improving treatment availability and mak-
ing the right choice from the available options is important
for decision makers. Economic evaluations can, in turn,
assist with such healthcare decision making [17].
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To our knowledge, there is no review synthesising what
is known about the cost effectiveness of pharmacological
and non-pharmacological treatment options for depression
in LMICs. This review aims to provide a comprehensive
summary of the cost effectiveness of treatment options for
depression in LMICs that is useful for decision makers and
other researchers (e.g., to inform model-based economic
evaluations). It addresses the following questions concern-
ing the cost-effectiveness evidence for depression treatments
in LMICs:

(1) Which interventions provide the best value for
money?
(i) How are interventions delivered?
@iii)) In which setting are they delivered (e.g., primary
care, the hospital or community-based care)?

2 Methods

This systematic review aligns with the latest Preferred
Reporting Items for a Systematic Review and Meta-Anal-
yses (PRISMA) guidelines [18] and has been registered on
PROSPERO (CRD42021288015).

2.1 Search Strategy

The PICO (Population, Interventions, Comparison and Out-
comes) framework was used to construct the search strategy
for electronic databases. The search was built around four
blocks, with terms related to depression (block 1), interven-
tion (block 2), cost effectiveness (block 3) and LMICs (block
4). The search included keywords and subject headings,
which were subject to database-specific truncation, wild-
card and/or proximity operators. The keywords and terms
in each category were combined with the database’s subject
headings using the Boolean operator ‘OR’; after that, the
Boolean operator ‘AND’ was used to combine each block
into the main search (see Electronic Supplementary Material
[ESM]). Initial searches were conducted in six electronic
databases (APA Psyclnfo; CINAHL Complete; Cochrane
Library; EconLit; Embase; and MEDLINE Complete) on 16
August 2021 and updated on 3 December 2022. The Global
Health Cost-Effectiveness Analysis (GH CEA) Registry [19]
was also searched, and a targeted Google search was per-
formed. A search was undertaken on the World Bank and
World Health Organization websites to find grey literature.
Finally, a reference list search of included studies was con-
ducted and a forward citation search in Scopus identified
studies that cited the included studies.
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2.2 Eligibility

The inclusion criteria comprised economic evaluation
studies (e.g., cost-effectiveness analysis [CEA], cost-util-
ity analysis [CUA] and cost-benefit analysis [CBA]) and
return-on-investment studies associated with the treatment
of depression in LMICs [20]. Studies involving patients
with comorbidities were excluded but were eligible if the
study’s primary goal was to determine the cost effectiveness
of depression treatment. Trial- and model-based studies pub-
lished between 1 January 2000 and 3 December 2022 were
searched; literature older than 20 years was excluded to iden-
tify the most recent evidence. Primary research, conference
abstracts, books, book chapters, dissertations and reviews
were included in the search to check for any eligible primary
studies; while editorials, commentaries and articles with ‘no
full text’ or ‘full text written in a language other than Eng-
lish’ were excluded. Partial economic evaluations that just
reported cost estimates or treatment outcomes (but not both)
were excluded. Studies that looked for pharmacological and
non-pharmacological therapies were incorporated based on
the eligibility criteria regardless of participant age.

2.3 Study Selection

Study selections were made in accordance with PRISMA
guidelines. EndNote software [21] was used to de-duplicate
the total records retrieved from the six databases, which
were then exported to the Covidence platform for screening
[22]. Two authors (YBB and NL) completed title/abstract
screening for the unique articles, while a third author (LE)
resolved disputes between the first two authors.

2.4 Data Extraction and Analysis

Data extraction was performed by the study's primary author
(YBB) and double-checked by another co-author (LE), with
any discrepancies resolved through discussion. Data were
collected on the following study characteristics: author; year;
country; target population; intervention type; intervention
delivery setting and intervention providers. Details of the
study methods concerning the economic evaluation type,
analytical approach, perspective, time horizon, discount rate,
cost items, currency, reference year and health outcomes were
also extracted. For model-based evaluations, the model type
(e.g., decision tree, Markov model or microsimulation) was
described as part of the analytical approach, while the design
of the clinical trial and the sample size were described for trial-
based evaluations. The study's main findings, including the
difference in costs and health outcomes for intervention versus
comparator, were extracted. The incremental cost-effectiveness
ratio was summarised for the base-case analysis, uncertainty

analysis and authors’ conclusions. Costs included in the
respective study were categorised based on the Second Panel
on Cost-Effectiveness in Health and Medicine's recommenda-
tions [23], which differentiate between (i) formal healthcare
sector costs (medical costs), including future related and unre-
lated medical costs paid by third-party payers or out-of-pocket
by patients; (ii) informal healthcare sector costs, such as patient
time and unpaid caregiver time and (iii) non-healthcare sector
costs, such as productivity losses or cost of social services.
Health outcomes such as quality-adjusted life-year (QALY)
gains, DALY averted, remission and depression-free days
were also extracted. To aid the comparison of various depres-
sion management techniques, incremental cost-effectiveness
ratios (ICERs), benefit-to-cost ratios and average cost-effec-
tiveness ratios were converted to 2021 United States dollars
(2021 USS$) using the CCEMG-EPPI-Centre online tool [24].
A value judgement for cost effectiveness was based primarily
on the author's conclusion. Furthermore, this judgement was
discussed based on comparing the ICER value with the will-
ingness-to-pay (WTP) criterion. The WHO's cost-effectiveness
recommendation [25], which uses thresholds of 1-3 GDP, is
no longer recommended [26]. Therefore, we used alternative
recommendations such as GDP-based thresholds of 0.5-1.5
GDP and opportunity cost thresholds of 0.5 GDP [26-28].

2.5 Quality Assessment

The quality of the included papers was assessed by two
reviewers (YBB & NL) using the quality of health economic
studies (QHES) instrument. This tool includes assessments
of the study objectives; perspectives; variable estimates;
data sources; costs; outcome measures; model structure and
description of analysis. It consists of 16 yes/no questions,
each with a distinct weighting based on the health economist
expert review [29]. A recent study has modified the QHES
tool to improve the grading system and increase its flexibility
in evaluating studies with different characteristics [30]. This
review used the modified version of the QHES tool with fur-
ther amendments (e.g., ‘none’ as a scoring option has been
added to all questions) to improve scoring.

3 Results
3.1 Study Selection

A total of 9962 records were retrieved from the six data-
bases and 5953 unique articles after de-duplication were
exported to the Covidence platform for screening. Irrelevant
articles were removed in the title/abstract screening, leav-
ing 179 articles for full-text screening and 14 papers that
were deemed suitable for inclusion. The reference lists and
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PRISMA flow diagram for cost-effectiveness of pharmacological and non-pharmacological treatments for depression in low and middle-income countries: a systematic literature

review

Identification of studies via databases and registries

Identification of studies via citation search, WHO and World Bank sites and targeted google search

Records excluded in the title/abstract screening

Reports not retrieved

Reports excluded:9
Reason:
- Studies from high-income countries (2)
Partial economi aluations (n=3)

Full text is not available in English
(1-2)

Only conference abstract available (n=2)

* GH CEA: The Global Health Cost-Effectiveness Analysis (GH CEA) Registry

Fig.1 PRISMA flow diagram

a forward citation search of included studies yielded eight
additional publications for review. The total of 22 included
studies covered a range of interventions, economic evalua-
tion methodologies and geographic locations (Fig. 1).

3.2 Study Characteristics

In-scope studies encompassed a total of 19 country-spe-
cific studies from India (32%) [31-36], Pakistan [37-39],
Thailand [40-42], Uganda [43, 44], Brazil [45], Colom-
bia [46], Ethiopia [47], Nigeria [48] and Turkey [49]; and
three regional studies involving countries from Sub-Saharan
Africa [50, 51] and Asia [50, 52]. Most studies (N = 17)
focused exclusively on the adult population, while five stud-
ies involve populations of all ages (children, adolescents or
elderly populations) [37, 47, 48, 51]. A number of studies
examined specific sub-populations, such as women with
perinatal depression [32, 36, 39], or conditions like post-
stroke depression [33].

Of the 22 studies, seven studies examined pharmacologi-
cal treatments only, whereas the remaining studies assessed
treatment approaches that incorporated non-pharmacolog-
ical interventions alone (N = 3) or in combination with
pharmacological interventions (N = 12). Pharmacological
treatments such as selective serotonin reuptake inhibitors
(SSRIs), selective serotonin and norepinephrine reuptake
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inhibitors (SNRIs) and tricyclic antidepressants (TCAs)
were compared with one another [45, 46, 49, 52], or with
non-pharmacological treatments, either alone or in combi-
nation with pharmacological treatments [35, 42, 47, 48]. In
addition, studies examined the role of task shifting in men-
tal health treatment provision from clinicians to lay health
workers [31, 32, 39, 43]. Healthcare facilities with clinicians
were the leading service delivery locations (N = 19); how-
ever, three studies evaluated treatment provision in commu-
nity settings, such as rural villages [39, 44] and participant
residences [32] with trained lay health workers, targeting an
adult population aged 18 years and above (Table 1).

3.3 Details of the Study Methods

CUA was the most common type of economic evaluation
framework (N = 11) in which health outcomes were meas-
ured as QALY gains (N = 6) [31, 35, 36, 41, 44, 49] or
DALYs averted (N = 5) [42, 43, 47, 48, 51]. This was fol-
lowed by CEA studies (N = 10) which examined a range of
outcomes such as improved symptom scores [32-34, 38, 39,
52] or remission [40, 45, 46]. Only a single study, comparing
conventional depression treatment (e.g., antidepressants) to
a herbal remedy (hypericum perforatum), used CBA [37].
Model-based economic evaluations (N = 10) incorporated
data from various sources (e.g., RCT, survey, systematic
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review). Among trial-based economic evaluations (N = 11),
the data source for nine studies were RCTs [31, 32, 34-36,
38, 39, 43, 52] as well as comparative follow-up (observa-
tional) [33] and survey-based [37] studies.

Out of 22 studies included in this review, 11 involved
model-based economic evaluations utilising a decision tree
(N = 4) [41, 45, 46], Markov cohort model (N = 5) [44,
47, 48, 50, 51] and microsimulation (N=2) [42, 49]. Most
studies included in this review adopted a 1-year (N = 10)
or 6-month (N = 4) analytic time horizon. There were a
few studies that included a time horizon longer than 1 year
(N =3) (42,47, 51] or a lifetime time horizon (N = 2) [44,
49]. Some studies used shorter time horizon such as 6 weeks
[41], 8 weeks [33, 52] or 3 months [35]. Half of the eco-
nomic analyses (N = 11) only considered medical costs (i.e.,
medications, healthcare staff, laboratory investigations and
hospitalisations) and employed a healthcare sector/provider
perspective. For pharmacological treatments, with the
exception of two studies that only considered medication
costs [33, 52], most studies also accounted for the costs of
healthcare staff, laboratory tests, hospitalisations and even
productivity impacts, as seen in one study [40]. On the other
hand, many studies of non-pharmacological treatments con-
sidered beyond medical costs and incorporated the costs of
patient/caregiver time and productivity impacts [31, 32,
34-39] and/or used a partial societal perspective (Table 2).

3.4 Cost-Effectiveness Results

Cost-effectiveness results are reported in Table 3 by treat-
ment type (i.e., pharmacological, non-pharmacological or
a combination of both) and study design (i.e., model-based
studies versus trial-based economic evaluations) to facilitate
meaningful comparisons.

3.4.1 Pharmacological Treatments

Model-based economic evaluations In CEA studies that
compared pharmacological interventions, the cost effec-
tiveness of antidepressants (i.e., SSRIs, SNRIs and TCAs)
varied depending on the setting. For instance, amitripty-
line (TCA) [46] in the Colombian setting and escitalopram
(SSRI) [40] in the Thailand setting were the dominant
treatment options compared with fluoxetine (SSRI) and
venlafaxine (SNRI). Both studies used a decision tree with
a time horizon of 6 months, with the Thai study adopting
a societal perspective and the Colombian study adopting
a payer perspective. In addition, there were differences in
how they measured costs, with the Thai study additionally
including productivity costs (e.g., work absenteeism). A
CEA study in the Brazilian setting indicated that SNRIs
were the dominant treatment option over TCAs and SSRIs

for MDD treatment [45]. Several studies examined the cost
effectiveness of atypical antipsychotics for the manage-
ment of treatment-resistant MDD. A CUA comparing ari-
piprazole (an atypical antipsychotic) versus placebo as an
adjunctive therapy for Thai MDD patients with inadequate
response to antidepressants concluded that aripiprazole
was not cost effective, with a relatively high ICER value
(US$333/QALY) despite positive QALY gains [41]. How-
ever, a Turkish study comparing aripiprazole with two
other atypical antipsychotics (olanzapine and quetiapine)
[49] found that aripiprazole was a dominant (i.e., cost sav-
ing) adjunctive treatment in treatment-resistant depression.

Trial-based economic evaluations A CEA conducted along-
side a clinical trial in a Chinese setting including a sample
of 437 patients with recurrent MDD concluded that vortiox-
etine (serotonin modulator and stimulator) was a cost-effec-
tive alternative to venlafaxine [52] based on the threshold of
one times GDP per capita. By contrast, a CEA study from
an Indian setting revealed that venlafaxine was dominant
over fluoxetine when managing post-stroke depression [33];
however, this study was based on evidence from a prospec-
tive comparative study with a small sample size (n = 30).

3.4.2 Non-Pharmacological Treatments

Model-based economic evaluations In a CUA based on
microsimulation analysis, cognitive behavioural therapy
(CBT) was the dominant option over fluoxetine for epi-
sodic and maintenance treatment of depressive disorder
in the hospital setting in Thailand [42].

Trial-based economic evaluations There was mixed evi-
dence about the cost effectiveness of non-pharmacological
treatment versus pharmacological treatment for depression.
According to one CBA in Pakistan [37], conventional antide-
pressants (fluoxetine) demonstrated better value in terms of
benefit-to-cost ratio compared with a herbal remedy (hyperi-
cum perforatum); however, the authors concluded that herbal
treatments are cost effective compared with conventional
treatment for depression by providing justification related to
methodological limitations [37]. According to a CEA analy-
sis based on RCT data from 450 people in India, antidepres-
sants (fluoxetine) were found to be more cost effective than
psychological treatment and, in turn, psychological treat-
ment was no better than placebo [34] from both the patient
and health care perspective.

3.4.3 Combination Treatments

Model-based economic evaluations A regional study com-
paring various forms of psychosocial intervention with
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antidepressants found that combining intensive psychoso-

~ )
[ R - . . . . , .
v o © Nz &g cial intervention with an antidepressant is associated with
E fb & = (;)D 2z lower ICER values than a psychosocial intervention alone
2 §§ g < é B in Asian (US$334/healthy life-year [HLY]) and African
172} Q . . .
8 a3 ) § 2 _%\2 2 (US$93/HLY) contexts [50]. Findings from studies that
> o=~ - o= - 5 ..
3 'z 29 g g 2 T3S employed a CUA framework have shown that combinin
= i Re) S =3 25 5 ploy g
% & £ = g S g z é g treatments is not always cost effective and that there are
~ S @n - . . . .
T A A~ A 22192 situations where monotherapy might be more cost effective
5% g py mig
g o 2 85 than a combination of treatments. For example, a regional
=8 v o N 588 P g
0 3 > SN I 5 I study in an African and Asian context showed that SSRIs
] Q Q N Qs y
5 2 g g 4 E é were more cost effective than a combination of psychosocial
) Z g . .
T 2 g g S treatments and SSRIs, with a lower ICER value (Africa:
[~2 E)/ 2 ) s = =
5 5 = 3 g % g ICER values of US$1149/DALY and US$2282/DALY for
§ s 2 | :i" a = SSRIs and combination treatments, respectively; Asia: ICER
2 2] = [e}
g z K 2 345 values of US$1012/DALY and US$2032/DALY for SSRIs
> o . g g and combination treatments, respectively) [51]. A study in
g éé Bz 2 2 g4 2| SE2 Ethiopia found that SSRIs had a lower ICER value (US$457/
= Q = A . . . .
SEEEZEESEE EESE| V45 DALY) compared with a combination of TCAs with psy-
5 s 5 g P psy
eSS 4TCE 58 E5EE| 2R . .
S 4 & 8 0 < —_ s e < s -
R 55 52 e =223 § R & chotherapy, followed by a combination of SSRIs with psy
“ s SEcoBE 55 EPSE| S eb chotherapy (US$1026/DALY) [47]. Compared with dru
g SSEomc e 5554y 88 § S| A O g Py p g
g 2.8 2E 52 8 SS9 8953 2 treatment alone, a combination of TCAs, psychothera
o= =3 0 2o 2 S a2 a8 L2 u = = %e< % p y py
Z SEESEESE8EBEEE|E é—g and proactive case management was a cost-effective treat-
© = = = £25 ment option in the primary health care setting of Nigeria
8D P P
£ g g G éﬂ'é [48]. One economic analysis from Uganda [44] compared
= =)
g g E < £ CE) Eo § Group Interpersonal Therapy (Group IPT) versus Group IPT
2|8 § § gl with a booster involving additional sessions of Group IPT
2 o N .
E 3 «Ea z = 2 9: G delivered monthly for 2 years. It was found that Group IPT
5 & i T with a booster was dominant over Group IPT alone and had
§ g ; § ; a lower ICER (US$1428/QALY) compared with placebo.
g g O 43 According to the authors, implementing Group IPT with a
2 i) .8 5 ccording » Imp g p
= 8, ‘759 booster depends on the decision makers” WTP.
QE, o =28 p
5] = [ < =
5 > g £S5 X
i < g oz 2 < < Trial-based economic evaluations Studies on treatment
= 9 k) SEeiZ e
£ S 2 3 é § E 3 approaches, such as task shifting to lay health workers,
2T > . . .
- = @ = g % 2 were identified. Compared with usual care, a stepped-care
T 583 approach with collaborative care involving trained lay health
< > 3 pp g
g 8 2z workers who provide psychosocial intervention for mild
Zz 5 5 E depression was cost effective, resulting in increased QALY
5 § Cgg gains, reduced psychiatric symptom scores and fewer lost
R ~ = R e .
k) § =t § R work days [31]. The task-shifting approach was also associ-
o) > N =5 . . . . .
23| = 2 = % g‘ 5 ated with lower cost, thus making the intervention dominant
2|2 A 2 E g 3 compared with usual care. A CUA study on HIV patients
o 3 . .
5 E, 29 with MDD [43] found that group support psychotherapy was
= 2 5 § a cost effective (under the threshold of WHO's recommen-
o . . .
§ 3 EE 5 ::’ %’ & dation) approach compared with group HIV education to
& © © © 5% % managing depression among HIV patients in the Ugandan
el IS = . . . .
[ _ 4 5 ?: setting using trained lay health workers. In CUA studies [35,
3 g N 3 § =:§ % 36] from India, incorporating a healthy activity program into
2 a S Y = 5T usual care was found to be cost effective compared with
B=| i ~ g = :
5 = = ) g E k5 usual care alone, under a WTP threshold of US$60 per unit
s =1 = . . . .
= g g = = § of improvement on Patient Health Questionnaire-9 (PHQ-9)
B 83 . )
% g -c% Y g %), g 8 A score from both a health system and a societal perspective.
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s | & & = £ 23 E Similarly, a CEA that compared a healthy thinking program
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with usual care in Pakistan [39] and India [32] appeared to be
a cost-effective approach to the treatment of depression dur-
ing pregnancy. Another study from Pakistan [38] found that
adding a problem management plus (PM+) scheme (which
includes stress management, behavioural activation and
social support by trained lay health workers under supervi-
sion) to usual care was a cost-effective approach. This RCT-
based analysis has revealed that the PM+ programme has a
higher ICER value for international supervisors (US$2019
per case treated) than local supervisors (US$402 per case
treated). However, in both cases, under a WTP threshold of
US$67 per one-point improvement in depression and anxiety
score or US$57 per one-point increase in functioning score,
the PM+ with enhanced usual care was a cost-effective treat-
ment programme for managing depression.

3.5 Quality Assessment

The quality score of included papers ranged from 45.5 to
98.0 using the QHES checklist, with a mean score of 83.6
(SD = 15.6) and, except for two studies, all the included
studies scored > 50. According to the relative weight of the
criteria, studies in the review scored relatively lower qual-
ity regarding the perspectives (most studies mentioned the
perspective of the studies but did not state the reason for
the selected perspectives), uncertainty handling, cost and
outcome measurement criteria, model or study method trans-
parency, direction and magnitude of bias. Studies scored
higher quality in terms of their stated objectives, health
outcome measurement scales, variable estimations, data
extraction and incremental analysis. The quality score of
the studies was reported based on the type of interventions
and the study design. Model-based studies that examined
the cost effectiveness of pharmacological treatment scored
better, with a mean (SD) of 93.7 (2.7), compared with stud-
ies evaluating the cost effectiveness of non-pharmacological
or combination treatments, which had a mean (SD) of 81.1
(11.4). The mean (SD) scores were reported from trial-based
economic analysis for all intervention types, including phar-
macological [66 (27.6)] and non-pharmacological [83.5
(17.6)] (Tables 4 and 5).

4 Discussion

This study synthesised evidence from studies conducted
across a wide range of LMICs throughout Asia, Latin Amer-
ica, Sub-Saharan Africa and the Middle East. Most (17 out
of 21) of the economic studies on depression treatment in
LMICs focused exclusively on the adult population; with the
remaining (4 out of 21) studies analysing populations with
all ages [37, 47, 48, 51]. More evidence on cost effective-
ness of interventions targeting children and adolescents is

A\ Adis

needed given that depression represents a significant health
burden in this age range [53]. Healthcare settings (e.g., pri-
mary care and hospital) were the dominant service delivery
setting, with most services being delivered by clinicians
(e.g., psychiatrists and physicians). A minority of studies
examined services delivered in community settings (e.g.,
rural villages or participant homes) by trained lay health
workers [32, 39, 44]. This review shows that interventions
involving lay health workers were cost effective in LMICs,
which could be due to better health outcomes with lower
costs (dominant) [31, 32, 36] or higher costs but with low
ICERs (cost effective) [35, 39, 43]. The more patient-centred
nature of the services may account for the superior health
outcomes of services provided by lay health workers [36].

Despite the inconsistencies in cost-effectiveness evi-
dence of treatment options, engaging lay health workers
and using a community setting for service delivery appears
to be a cost-effective approach for depression treatment in
LMICs. Therefore, task shifting toward lay health work-
ers and involvement of non-healthcare settings in service
delivery should be promoted in LMICs to improve men-
tal health care services [54]. Task shifting is a process
whereby specific tasks are moved to health workers with
less training and fewer qualification to make more efficient
use of existing human resources. It involves delegating
some delineated tasks to newly created cadres of health
workers who receive specific, competency-based training
[55]. For instance, the Friendship Bench program in Zim-
babwe has demonstrated improvements in mental health
for rural women with depression using a brief psycho-
logical intervention delivered by village health workers
[56]. One challenge to scale-up and implementation of
task shifting is the lack of cost-effectiveness evidence to
support decision making [57]. However, this review dem-
onstrated the cost effectiveness of task shifting in different
scenarios, including the involvement of lay health workers
in stepped care programmes [31], thinking healthy pro-
grammes for pregnant women with depression [32], prob-
lem management plus for community members with a high
level of distress [38], and healthy activity programmes for
depressed patients [35] in general and depressed patients
with specific conditions like HIV/AIDS [43].

Studies that examined the cost effectiveness of atypi-
cal antipsychotics (e.g., aripiprazole, olanzapine and
quetiapine) for managing treatment-resistant MDD were
included. A study comparing aripiprazole with other
atypical antipsychotics [49] found that aripiprazole was
the dominant adjunctive treatment in treatment-resistant
depression in the Turkish setting. By contrast, a CUA
that compared aripiprazole with placebo for Thai MDD
patients concluded that aripiprazole was not cost effective
due to its high ICER value (US$267/remission; US$333/
QALY) [41]. However, the estimated WTP threshold in
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Table 4 Overall quality score of included studies based on the respective QHES questions

QHES questions (weight point score) QHES scoring Maxi- The average score
mum of included studies
weight

Q1. Was the study objective presented in a clear, spe-  Clear, specific, measurable = 7 7 6.8

cific and measurable manner? Any two =5
Anyone =2
None =0
Q2. Was the perspective of the analysis (societal, third  Perspective stated = 2 4 2.1
party, payer, etc.) and reasons for its selection stated? Reasons stated = 2
Both=4
None =0
Q3. Were variable estimates used in the analysis from  Randomised control trial = 8 8 7.5
the best available source (i.e., randomised control Non-randomised control trial = 7
o Lo N
trial—best, expert opinion—worst)? Cohort studics = 6
Case-control/case report/case series = 4
Expert opinion =2
None =0

Q4. If estimates came from a subgroup analysis, were ~ Yes = 1 1 1.0

the groups prespecified at the beginning of the study? o =

Q5. Was uncertainty handled by (1) statistical analysis ~ Statistical analysis = 4.5 9 6.5

to address random events, and (2) sensitivity analysis  Sensitivity analysis = 4.5
ions?
to cover a range of assumptions? Both = 9
None =0

Q6. Was incremental analysis performed between Yes =6 6 5.7

alternatives for resources and costs? No =0

Q7. Was the methodology for data extraction (including Yes =5 5 5.0

the value of health states and other benefits) stated?  Ng =

Q8. Did the analytic horizon allow time for all relevant Time horizon = 3 7 59

and important outcomes? Were benefits and costs Cost discounting = 1
that went beyond 1 year discounted (3—5%) and the . .
o Lo . Benefit discounting = 1
justification is given for the discount rate?
Justification = 2
All but justification = 5
All=7
None =0
Q9. Was the measurement of costs appropriate and was Appropriateness of cost measurement = 4 8 6.3
the methodology for the estimation of quantities and  Clear description of the methodology for the estima-
unit costs clearly described? tion of quantities = 2
Clear description of the methodology for the estima-
tion of unit costs =2
All=38
None =0
Q10. Were the primary outcome measure(s) for the Primary outcome clearly stated = 2 6 3.8
economic evaluation clearly stated and did they Include major short-term outcome = 2
include the major short-term, long-term, and negative . .
Lo . . Justification = 2
outcomes? Was justification given for the measures/
scales used? All =6
None =0

Q11. Were the health outcomes measures/scales valid  Yes =7 7 6.7

and reliable? If previously tested valid and reliable No=0

measures were not available, was the justification
given for the measures/scales used?
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Table 4 (continued)

QHES questions (weight point score) QHES scoring Maxi- The average score
mum of included studies
weight

Q12. Were the economic model (including structure), ~ Economic model =2 8 6.1

study methods and analysis and the components of Stud hods = 1.5
the numerator and denominator displayed in a clear, tudy methods = 1.
transparent manner? Analysis = 1.5
Components of numerator = 1.5
Components of denominator = 1.5
All=8
If not a modelling study, done for study methods = 2
Analysis =2
Components of numerator = 2
Components of denominator = 2
All=8
None =0
Q13. Were the choice of the economic model, main Economic model = 2 7 6.0
assumptions and limitations of the study stated and Assumptions = 2.5
justified?
justified? Limitations = 2.5
All=7
If not a modelling study, done (stated and justified) for
assumptions = 3.5
Limitations = 3.5
Both=7
None =0
Q14. Did the author(s) explicitly discuss the direction ~ Direction = 3 6 4.6
and magnitude of potential biases? Magnitude = 3
Both=6
None =0

QI15. Were the conclusions/ recommendations of the Yes =8 8 7.3

study justified and based on the study results? No =0

Q16. Was there a statement disclosing the source of Yes =3 3 2.3

funding for the study? No =0

QHES quality of health economic studies

Thailand ranges between Baht59,000 (US$5600) and
Baht285,000 (US$27,052), or 0.4-2 times the GDP per
capita [58]. Therefore, the ICER value associated with
aripiprazole is less than the estimated WTP or below
the WHOQO's cost-effectiveness recommendation [25] of
1-3 GDP or alternative suggestions such as GDP-based
criteria of 0.5-1.5 GDP and opportunity cost thresholds
of 0.5 GDP [26-28]. As a result, aripiprazole may be a
cost-effective option for treatment-resistant depression in
Thailand.

Cost-effectiveness studies of drug treatment for depres-
sion revealed mixed evidence [41, 45, 46, 49, 52]. This
variation could be explained by differences in study design,
types of models, time horizon or data source. Furthermore,
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the difference in data inputs could explain the inconsistency
of findings across studies, in which some studies included
only medical costs [44-48, 52]; while other studies incor-
porated productivity costs or caregiver/family costs [31, 32,
34-37, 39, 40, 43]. Evidence synthesis is constrained by
variation across methods (e.g., measurement of resource use
or valuation of health benefits) alongside differences in study
design (e.g., different study perspectives or time horizons).
The heterogeneity of evidence also seen in this review is a
common challenge in synthesising cost-effectiveness evi-
dence, making it even more difficult for decision makers to
identify evidence to support their decisions [59].

Due to the well-known side effects of antidepressants,
such as decreased libido, addiction, withdrawal symptoms
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and others [60], non-pharmacological treatments such as
psychotherapy are recognised as a preferred option in the
long run for depression treatment with no adverse effects
[61]. Unfortunately, this review identified only a handful
of cost-effectiveness studies that compared non-pharmaco-
logical with pharmacological treatments. The evidence on
the cost effectiveness of non-pharmacological treatment is
not well established in LMICs. Like pharmacological treat-
ments, the existing evidence on the cost effectiveness of
non-pharmacological treatment of depression is inconsistent.
For example, studies from three settings reported conflicting
results [34, 37, 42]. In India, antidepressants were more cost
effective than psychological treatment [34], while in Thai-
land, CBT was reported as the preferred treatment option
over fluoxetine [42]. Despite the inconsistency in findings,
in a setting with limited resources, the use and scale-up of
non-pharmacological interventions, such as brief psycho-
logical interventions, can improve health outcomes and be
cost saving [35]. This may necessitate changes to the overall
health system, including provider training, but it leads to
more effective use of the limited resources available [62].

The cost-effectiveness evidence on the combination of
non-pharmacological treatment with pharmacological inter-
ventions were also reported. Studies from African and Asian
settings found that monotherapy use of SSRIs was more cost
effective than combination treatments [51]. In Ethiopia, a
country in Sub-Saharan Africa, SSRIs were a cost-effective
alternative to a combination of SSRIs with psychotherapy
[47]. However, a study from Nigeria revealed combination
treatment to be a cost-effective treatment option compared
with either pharmacological or non-pharmacological treat-
ment alone [48]. All the included studies, except for two,
scored >50 for quality score. Model-based studies that
assessed cost effectiveness of pharmacological treatments
scored better than studies that assessed the cost effective-
ness of non-pharmacological or combination treatments.
This could be attributed to the availability of quality data
for pharmacological treatments. Because of the diversity of
evidence, decision makers must carefully select relevant evi-
dence for their setting. This type of review aids in presenting
these diverse data to researchers and decision makers in a
comprehensive manner, making it easier to utilise the exist-
ing evidence.

The absence of an established threshold for country-
specific WTP in low- and middle-income countries and the
lack of evidence supporting the recommended threshold
values, such as thresholds of 1-3 GDP, pose difficulties [26,
28]. As a result, some studies assumed a higher threshold
value (US$2000) [51], while others assumed a lower value
(US$8.60) [31]. Therefore, it is important to highlight the
need for a country-specific threshold for WTP to improve the
process of establishing cost-effectiveness evidence as well
as to facilitate the application of cost-effectiveness studies.
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Of the studies reviewed, 59% (N = 13) were from middle-
income countries and 32% (N = 7) were from low-income
countries, with the remaining 9% (N = 2) covering both.
All of the studies that examined the cost effectiveness of
pharmacological interventions (five model-based and two
trial-based) were conducted in middle-income countries.
In contrast, studies from low-income countries frequently
looked at non-pharmacological treatments that were deliv-
ered using trained lay providers and have found that these
interventions were cost effective [37-39, 43, 44]. This
review also highlights a lack of evidence in pharmacological
treatments in LMICs, where most of the evidence is limited
to amitriptyline and fluoxetine [45-48, 51]. Other pharma-
cological treatments, such as escitalopram and mirtazapine,
which have been recognised as effective and cost-effective
antidepressants in high-income countries, lack adequate
evidence in LMICs [63]. Studies included in the review
relied on international data to estimate the effectiveness of
interventions [46, 48]. This implies that the model-based
economic evaluations of pharmacological treatments could
be restricted by the lack of local effectiveness data. The
delivery of psychotherapy such as CBT is largely limited to
healthcare facilities or home visits [32, 39]. The use and cost
effectiveness of delivering it online, which is a cost-effective
method in high-income nations [64], has not been explored
well, possibly due to its rarity in LMICs [65].

This review has several limitations. The variability across
studies was the main challenge in synthesising the evidence
and drawing consistent conclusions. This includes variations
in the outcome measures that generate DALYs, QALYs or
depression symptom scores; variations in data sources;
choice of parameter inputs for model-based studies and
methodological approaches for trial-based studies. Standard
procedures, such as using QALY's or DALY's as an outcome
measure instead of different natural units, may help reduce
such heterogeneity and aid in improving evidence synthesis
for healthcare decision making in LMICs [66]. The lack of
country-specific threshold values to determine cost effective-
ness in various settings constrains evidence synthesis.

5 Conclusion

This review provides a comprehensive overview of the
cost-effectiveness evidence of depression treatment in
LMICs, including pharmacological and non-pharmaco-
logical treatments. It highlights several evidence gaps for
intervention choices that require further research. Overall,
findings showed inconsistency in the evidence of the cost
effectiveness of pharmacological, non-pharmacological or
combination treatments. However, the evidence consist-
ently depicted that task shifting to lay health care workers
or non-specialist health care providers may be considered a
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cost-effective approach in treating depression in LMICs set-
tings. The evidence is scarce in the younger population and
community-based settings and further studies are required
to fill these gaps. Despite its drawbacks, this review provides
helpful information to decision makers in LMICs, includ-
ing indicating treatment options or delivery approaches to
be considered for depression treatment in LMICs. It also
identifies evidence gaps that researchers should investigate
further (e.g., depression treatment for younger populations
and service delivery in non-healthcare settings) and an area
that decision makers should pay attention to (e.g., task shift-
ing to lay health workers).
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