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A B S T R A C T   

Background: The treatment gap for bipolar disorder is aggravated by economic inequality. Around half of the 
world's population live in a low-or lower-middle-income country, where research on treatment is scarce. Hence, 
this review aims to determine the number and types of intervention studies conducted on adults with bipolar 
disorder in low-income and lower-middle-income countries and analyze the effect of these interventions on 
symptom severity, medical adherence, and quality of life. 
Methods: A systematic review was conducted in June and November 2021 using eight databases. Controlled 
intervention trials on adults with bipolar disorder on data from low-income and lower-middle-income countries 
at time of publication were included. The risk of bias was assessed using the Revised Cochrane risk-of-bias tool 
for randomized trials or The Risk Of Bias In Non-randomized Studies of Interventions assessment tool. 
Results: Twenty-one studies met the inclusion criteria. These were divided into four subtypes based on the 
intervention; pharmacotherapy (=12), psychosocial (=7), electroconvulsive therapy (=1), and traditional 
medicine (=1). Three studies were from low-income countries. A high risk of bias characterized the studies; only 
four studies reported the procedures used for randomization. Most studies, however, identified a beneficial effect 
on symptom severity, and in addition, medical adherence could be improved with psychosocial interventions. 
Limitations: Heterogeneity across studies prevented any meaningful pooling of data to meta-analyses. 
Conclusion: Data for treatment interventions contextualized to the local setting for bipolar disorder remains 
sparse, particularly from low-resource settings. Further studies are urgently needed to target the treatment gap 
for bipolar disorder. 
Trial registration: PROSPERO: CRD42020170953.   

1. Introduction 

Bipolar disorder (BD) is a group of mental disorders that cause 
extreme fluctuation in a person's mood, energy, and ability to function, 
and these are associated with cognitive and psychosocial impairment 
and a general decrease in quality of life even during the state of 
euthymia (The Diagnostic and Statistical Manual of Mental Disorders 
(5th ed.; DSM–5; American Psychiatric Association), 2013). It is esti-
mated that severe mental disorders (i.e., severe depression, BD, 

schizophrenia, and other psychotic disorders) have a factor two to three 
higher average mortality compared to the general population (Liu et al., 
2017). Half of the world's population resides in a low-income country, or 
a lower-middle-income country with limited access to mental health 
services (WHO, 2017), and as few as 10% of people living with BD 
receive care (Kohn et al., 2004; Sankoh et al., 2018a). 

The WHO Mental Health Gap Action Programme Intervention Guide 
(mhGAP-IG) recommends mood stabilizers such as lithium, valproate, 
and carbamazepine both as prophylactic drugs and to treat acute 
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episodes of BD (WHO, 2016). Furthermore, it approves using the first- 
generation antipsychotic drug haloperidol to manage acute phases of 
BD, which is cheap and widely available in most low-resource settings. 
However, haloperidol has been continuously used for prolonged periods 
even after ameliorating the acute mood episode (Fekadu et al., 2006). 

In treating BD, psychosocial interventions such as psychoeducation 
have also been recommended by mhGAP-IG (de Santana, 2018). Despite 
this, the body of evidence available for psychosocial interventions tar-
geting individuals with BD in low-and lower-middle-income countries 
(LLMICs) is limited, according to a review from 2018 by M. Demissie 
et al. (Demissie et al., 2018a). The review was conducted on psycho-
logical interventions for people with BD in low- and middle-income 
countries (LMICs); almost all of its studies, 16 of 18, were from upper- 
middle-income countries, with no studies from low-income countries. 

With limited data on effective treatment from local settings in low- 
resource settings, clinical practitioners and other mental health stake-
holders are forced to either adapt treatment guidelines from high- 
resource settings or engineer their own treatment practices, conse-
quently reducing access to evidence-based treatment for the patients. 
Implementing non-local-guidelines is often a challenge due to an array 
of factors. These include: Lack of human resources – Africa has 1.4 
mental health workers per 100.000 people, compared to a global 
average of nine workers per 100.000 people (Sankoh et al., 2018b); lack 
of locally tailored training resources; limited awareness of mental dis-
orders and high stigma incidence (Fekadu et al., 2015; Keynejad et al., 
2018). The medical supply is often inadequate and sporadic, and the 
absence of medical insurance makes the treatment expensive. Moreover, 
poor access to contraception increases the risk of teratogenicity from 
mood-stabilizer exposure in pregnancies. 

In this context, we did a systematic review to identify and assess the 
evidence of different types of interventions for persons with BD in low- 
resource settings. 

2. The objective 

To identify and assess the internal validity of all intervention studies 
conducted on adults with BD in LLMICs and evaluate the effect of these 
interventions on symptom severity, medical adherence, and quality of 
life compared with either usual care or any active adjunctive 
intervention. 

3. Methods 

3.1. Search strategy 

The following electronic databases were searched in June 2021 and 
repeated in November 2021; PubMed, CINAHL, Scopus, PsycINFO, 
Embase and Cochrane, African Journal Online, and the Global Index 
Medicus covering the five regional indexes: African Index Medicus, 
Index Medicus for the Eastern Mediterranean Region, Index Medicus for 
the South-East Asia Region, Latin American and Caribbean Health Sci-
ence and Western Pacific Region Index Medicus. A combination of 
controlled vocabulary and text words was applied in all the databases 
except in Scopus and African Journal Online. In Scopus, the search was 
limited to article title, abstract, keywords, and in African Journal On-
line, no filter could be applied. 

The search terms applied for BD were: “Bipolar disorder” OR Mania 
OR “Bipolar related disorder.” 

To our knowledge, there is no pretested filter to identify LLMICs. 
Therefore, we utilized the Cochrane LMIC filter 2020, which contains 
both country names and terms for low-income countries and middle- 
income countries (both lower-and upper-middle-income countries), 
and demonyms (Cochrane, 2020). The terms for BD and LMICs were 
combined with the Boolean term “AND.” The full search strategies for all 
databases were developed with expertise from a librarian at Aarhus 
University, Denmark. The search string is included in the supplementary 

material S1. 
The reference lists of included studies and relevant systematic re-

views identified were checked for relevant studies. 

3.2. Inclusion and exclusion criteria 

The World Bank definition and list of countries were used to identify 
LLMICs. The World Bank assigns the world's economies to four income 
groups - low, lower-middle, upper-middle, and high-income countries. 
The classifications are updated annually, given the dynamic economic 
developments of countries worldwide as countries can move from one 
income group to another. 

In this review, we included studies published on data from LLMICs at 
the time of publication. Participants had to be 18 years of age or above 
and diagnosed with BD type I or type II. Randomized controlled trials 
and non-randomized controlled trials with a comparison group of either 
treatment-as-usual, a waiting list, or any active adjunctive intervention 
were eligible. 

The outcomes of interest were symptom severity, including relapse 
and recovery rate, medical adherence, quality of life and psychosocial 
functioning, and level of stigma. Only papers written in English were 
subject to inclusion. 

3.3. Screening process 

The search results were imported to the software program Covidence 
for screening, full-text review, and data extraction (Covidence system-
atic review software, Veritas Health Innovation, Melbourne, Australia. 
Available at www.covidence.org, 2014). Based on the predetermined 
inclusion and exclusion criteria, two reviewers (CJA, NUR) indepen-
dently screened the title and abstracts and selected studies eligible for 
full-text retrieval. Any disagreement was resolved through discussion 
and, if necessary, consultations with a third reviewer (ERM). Full texts 
that could not be retrieved electronically were sought via direct contact 
with the authors and journals electronically. 

3.4. Data extraction and quality assessment 

The reviewers (CJA, NUR) identified studies for inclusion, extracted 
data, and assessed the quality of the studies independently. Again, in 
case of disagreement, consensus on inclusion or exclusion was reached 
by discussion and, if necessary, reconciled by the third reviewer (ERM). 
For data extraction, the CONsolidated Standards of Reporting Trials 
statement checklist (CONSORT 2010) was used as a means of guidance 
(Schulz et al., 2010). The CONSORT 2010 statement is a 25-item 
checklist intended to guide authors in their reporting of randomized 
controlled trials (RCTs) and for readers to understand the trial design 
and assess the validity of results (Moher et al., 2010). 

For quality assessment, the Revised Cochrane risk-of-bias tool for 
randomized trials (RoB 2) tool was used to assess the risk of bias for 
RCTs (Sterne et al., 2019). RoB 2 is structured into five domains of bias. 
The overall risk of bias corresponds to the worst risk of bias in any of the 
domains; the risk of bias ranges from “low” through “some concerns” to 
“high.” For non-randomized studies, The Risk Of Bias In Non- 
randomized Studies of Interventions (ROBINS-I) assessment tool was 
used (Sterne et al., 2016). Many features are shared between ROBINS-I 
and the RoB 2 tool. It focuses on a specific result, is structured into a set 
of domains of bias, includes signaling questions that inform risk of bias 
judgments, and leads to an overall risk of bias conclusion. The overall 
risk of bias judgment for ROBINS-I ranges from “low” through “mod-
erate” to “serious” and to “critical” risk of bias. Extracted data and 
judgments of risk of bias were compared, with any discrepancies being 
resolved through discussion. 
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3.5. Registration and protocol deviations 

The protocol is registered on PROSPERO with registration number: 
CRD42020170953. The reporting was conducted according to PRISMA 
guidelines (Page et al., 2021a; Page et al., 2021b). Due to the assumed 
large degree of heterogeneity in the type of interventions and outcome 
measurements and the possible limited number of published studies, 
conducting a meta-analysis was expected to be unfeasible in the current 
study. 

4. Results 

4.1. Study selection 

After removal of duplicates, 11,517 records were found from the 
database search. A total of 100 articles were full-text reviewed, and 
finally, 21 articles were included, one study identified through searching 
reference lists. Two reports were irretrievable (Magda et al., 1993; 
Yadav et al., 2009). The main reasons for exclusion while full-text 
reviewing were; that the studies were not conducted in a low-or-lower 
middle-income country; no full-text existed, or papers were not writ-
ten in English. An overview of the search procedures and study selection 
process, including reasons for exclusion, is presented in the PRISMA 
flow diagram in Fig. 1. 

4.2. Study characteristics 

All included studies were published between 1998 and 2021. Two of 
the studies were non-randomized intervention trials, both with psy-
chosocial interventions (Doǧan and Sabanciogullari, 2003; Keshavarzpir 
et al., 2020), while the other 19 studies were all RCTs. Three of the 
studies, RCTs, were conducted in low-income countries at the time of 
publication; one study on electroconvulsive treatment from Pakistan 
published in 2002 (Shamaila Ijaz and Ijaz, 2002), and two from India; 

one on psychoeducation from 2003 (George, 2003), and one on phar-
macological treatment from 2005 (Khanna et al., 2005). The remaining 
studies were from seven lower-middle-income countries at time of 
publication; China (Li et al., 2008; Niufan et al., 2008; Zhang et al., 
2007b), Egypt (Nagy et al., 2015), India (Menon et al., 2018; Pal Singh, 
2008; Sekhar et al., 2010; Vieta et al., 2010), Iran (Barekatain et al., 
2005; Keshavarzpir et al., 2020; Mokhber et al., 2008; Sarabi et al., 
2021; Shahrbabaki et al., 2020), Pakistan (Husain et al., 2017; 
Muhammad Ishrat Husain et al., 2020; Khan et al., 2021), South Africa 
(Segal et al., 1998), and Turkey (Doǧan and Sabanciogullari, 2003). 

The majority of studies focused on participants in either a manic or 
mixed state (Barekatain et al., 2005; Khanna et al., 2005; Li et al., 2008; 
Mokhber et al., 2008; Niufan et al., 2008; Pal Singh, 2008; Segal et al., 
1998; Sekhar et al., 2010; Shamaila Ijaz and Ijaz, 2002; Vieta et al., 
2010), four studies focused on patients in euthymic state (Husain et al., 
2017; Menon et al., 2018; Nagy et al., 2015; Sarabi et al., 2021), one 
study included participants who were either in a manic or a depressive 
state (Zhang et al., 2007b), and only one study focused on treatment for 
bipolar depression. Five studies did not specify the diagnostic state of the 
participants (Doǧan and Sabanciogullari, 2003; George, 2003; Kesha-
varzpir et al., 2020; Khan et al., 2021; Shahrbabaki et al., 2020). 

The majority of the studies had a sample size of 25 participants or 
less in each arm, and of the studies only seven studies presented a sample 
size calculation. A chart of the reporting standard for all included studies 
based on the consort statement is found in the supplementary material, 
Fig. S2. 

Given the diversity in types of interventions, we sought to subdivide 
the studies into categories based on intervention. We identified four 
overall types of interventions; pharmacotherapy, psychosocial, electro-
convulsive therapy, and traditional medicine. Analyses and outcome 
variables differed considerably within each type of intervention. High 
clinical diversity was found among the twelve pharmacotherapy trials. 
Only four studies used the same comparison drug (lithium) with the 
same population and outcome (participants in a manic state, measuring 

Fig. 1. PRISMA 2020 flow diagram for new systematic reviews which included searches of databases, registers and other sources 
From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic 
reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71. For more information, visit: http://www.prisma-statement.org/ 
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manic symptoms) but against different drug types: quetiapine, olanza-
pine, risperidone, or verapamil. For the seven psychosocial intervention 
studies, there was a great methodological diversity as most studies had 
different outcomes and tools to measure the outcome. The high het-
erogeneity resulting from the clinical diversity and methodological di-
versity prevented any meaningful pooling of data into meta-analyses or 
any other statistical aggregation. Consequently, and according to our 
protocol, we proceeded with a narrative synthesis. 

4.3. Risk of bias 

We used the RoB 2 tool to assess the risk of bias for each of the 
included RCTs. A summary of these assessments is visualized in the 
supplementary material, Table S3. 

Concerning the overall risk of bias judgment, only one study was 
found to be of “low risk” of bias (Muhammad Ishrat Husain et al., 2020). 
Seven of the studies had at least “some concerns,” while the majority – 
eleven studies - were judged to have “a high risk” of bias. Only four 
studies gave sufficient information on the randomization method and 
allocation concealment (Husain et al., 2017; Muhammad Ishrat Husain 
et al., 2020; Menon et al., 2018; Sekhar et al., 2010). Two studies re-
ported methods based on either admission records or allocation de-
cisions made by clinicians, with no identifiable random element (Sarabi 
et al., 2021; Shahrbabaki et al., 2020). Half of the RCT studies used 
intention-to-treat analysis to reduce the risk of bias due to possible de-
viations from intended interventions. Five of the 19 RCT studies re-
ported a drop-out rate above 20% without providing reasons for drop- 
out or using sensitivity analysis. Protocols or pre-specified analysis 
plans were available for five of the studies, resulting in at least “some 
concerns” regarding the risk of bias in the selection of reported results 
for the majority of the studies. 

The two non-RCTs were found to be of “moderate”(Keshavarzpir 
et al., 2020) and “serious” risk of bias (Doǧan and Sabanciogullari, 
2003) by using the ROBIN-I assessment tool. Both studies did not 
address the concerns of confounding, outcome assessors were not blind 
to the intervention status of the participants, and reasons for drop-out 
were not reported. A summary of these assessments is visualized in 
the supplementary material, Table S4. 

4.4. Effect of pharmacotherapy intervention 

Twelve of the included studies in this review investigated the efficacy 
of pharmacotherapy in reducing symptom severity. A summary of 
findings for these studies is presented in Table 1a. All studies reported 
diagnostic criteria, either version 4 or 5 of DSM, ICD-10, or the Chinese 
Classification of Mental Disorders, third version. 

One study by MI. Husain et al. (Husain et al., 2020) focused on bi-
polar depression and the adjunctive use of minocycline and celecoxib, 
anti-inflammatory agents, on depressive symptoms. The study had the 
lowest risk of bias and the best reporting standard among all included 
studies in the review. However, the study did not find evidence that 
minocycline or celecoxib was superior to placebo in treating bipolar 
depression. 

Six studies focused on reducing manic symptoms among inpatients in 
a current manic state. The outcomes reported across these studies var-
ied, yet all included the Young Mania Rating Scale (YMRS) (Young and 
Meyer, 1978), and the predominant part of these used it as their primary 
outcome. All six studies were designed with an active comparison 
intervention. Half of the studies found a significant change between 
groups. In one study from China by Huafang Li et al. (Li et al., 2008), 
with 77 participants in each arm, a daily intake of quetiapine was found 
to yield a significantly greater response rate, defined as a ≥ 50 decrease 
in YMRS-score from baseline, compared to lithium over a four-week 
intervention period. Despite this, no significant change was identified 
when comparing the changes in mean-score on YMRS between groups. 

Another study from Iran by M. Barekatain et al. (Barekatain et al., 

2005) found that a combination of valproate and risperidone produced a 
significantly greater decline in the YMRS-score compared to valproate 
and lithium (− 21.4 vs. -14.4, P = 0.004) when treating manic symp-
toms. However, the study sample size was small, and the intervention 
period was down to two weeks. Finally, a multinational study by E. Vieta 
et al. (Vieta et al., 2010) found a significantly greater mean change in the 
YMRS-score among 69 Indian participants taking haloperidol for three 
weeks compared to 72 participants taking ziprasidone (− 19.1 vs.-11.8, 
P < 0.001), but ziprasidone showed a superior tolerability profile. The 
three studies on inpatients with mania that did not find significant 
changes between intervention groups (Pal Singh, 2008; Segal et al., 
1998; Sekhar et al., 2010) had small sample sizes, between 15 and 25 
participants in each arm with no sample size calculation, and an inter-
vention period between 2 and 4 weeks. The pharmacotherapeutic 
intervention they compared was risperidone to haloperidol or lithium, 
valproate to haloperidol, and verapamil to lithium. 

Three other studies included participants in either a manic or a 
mixed state (Khanna et al., 2005; Mokhber et al., 2008; Niufan et al., 
2008). One study by S. Khanna et al. (Khanna et al., 2005) did not 
compare their intervention risperidone to an active comparison, but 
placebo, in a 3-week double-blinded RCT on inpatients in India. The 
choice of giving placebo to patients in the acute manic state has been 
followed by criticism and debate on the ethics of a placebo-controlled 
trial in severe mania (Mudur, 2006; Patel, 2006; Srinivasan et al., 
2006). In addition, criticism was raised for the study not reporting any 
institutional review board approval or registration. It should be noted, 
however, that this is an underlying issue for many of the included studies 
in this review. Though, the authors behind the original study found a 
significant improvement in the risperidone group as compared to the 
placebo group on all effect measures, including a change in mean score 
on YMRS (− 22.7 vs. -10.5, P < 0.001). Gu. Niafan et al. (Niufan et al., 
2008) also found a significantly greater mean change on all parameters 
when comparing olanzapine to lithium in inpatients over four weeks. N. 
Mokhber et al. (Mokhber et al., 2008) used, as the only study in this 
review, the Minnesota Multiphasic Personality Inventory-2 as an 
outcome measure for manic and depressive symptoms, and did not find a 
significant difference in reduction of manic symptoms when conducting 
a three-arm RCT with gabapentin, lamotrigine, and carbamazepine. Yet, 
they found that gabapentin was superior in reducing symptoms of 
depression, followed by lamotrigine compared to carbamazepine. 

Finally, two studies did not report the participant's mood state at trial 
entry. Of these, one tested the effect of probiotics as an add-on to 
standard pharmacotherapy (Shahrbabaki et al., 2020) but did not find 
an effect on either depressive or manic symptoms. The latter study 
investigated the effect of lurasidone on manic symptoms compared to 
placebo (Khan et al., 2021) but did not report any results on the placebo 
group. 

4.5. Effect of psychosocial intervention 

Seven studies examined the effect of psychosocial interventions on 
various parameters, including symptom severity, medical adherence, 
quality of life, knowledge, attitude, and internal stigma. A summary of 
findings for these studies is presented in Table 1b. Five of the studies 
were on psychoeducation; two were on group-psychoeducation in-
terventions, one performed individual-psychoeducation, one was a 
mixture of group-and-individual psychoeducation, one was mobile- 
based psychoeducation. In one study, participants received mobile 
phone short messaging service (SMS) reminders for medication adher-
ence. All studies compared the psychosocial intervention to either 
treatment-as-usual (TAU) or a waiting-list group, except one where 
participants were given either family-based behavior therapy or sup-
portive psychotherapy. 

Only one of the seven studies included inpatients, and had internal 
stigma as an outcome; the study was a non-RCT by Z. Keshavarzpir 
(Keshavarzpir et al., 2020), in which 38 participants received six 
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Table 1a 
Summary of pharmacotherapy intervention studies.  

Authors 
(country) 

Population and 
Diagnostic paradigm 

Final analysis, n 
(intervention/ 
control) 

Intervention/ Method Controls/ comparison group Assessment 
time 

Main 
outcome 
variable(s) 

Main results Risk of Bias 

ME. Shahrbabaki 
et al. (Iran, 
2020) 

Inpatients with a DSM-5 
diagnosis of bipolar I 

19/19 RCT: Daily probiotic intake 
Participants were allowed to 
receive lithium oxide, sodium 
valproate and risperidone. 

Placebo-tablet 
Participants were allowed to 
receive lithium oxide, 
sodium valproate and 
risperidone. 

8 weeks (no 
follow-up) 

YMRS 
HDRS-17 

No significant changes between the groups 
(YMRS) (P = 0.2) and HDRS-17 (P = 0.5)) 

High risk of 
bias 

MI Husain et al. 
(Pakistan, 
2020) 

Outpatients with a DSM- 
5 diagnosis of bipolar I 
or II disorder and 
current major 
depressive disorder 

66/66/68/66 RCT with four arms: 
Minocycline 100–200 mg/day 
plus placebo 
Celecoxib 200–400 mg/day plus 
placebo 
Minocycline100–200 mg/day 
plus Celecoxib 200–400 mg/day 
Placebo plus placebo 

– 12 weeks (no 
follow-up) 

HDRS-17a 

CGIS 
PHQ-9 
GAD-7 
EQ-5D 

From baseline to week 12, depressive 
symptoms as per HAMD-17 reduced in all four 
groups (from 24.5–25.2 to 11.3–12.8), but 
these reductions did not differ significantly 
between the groups. 

Low risk of 
Bias 

S. Khanna et al. 
(India, 2005) 

Inpatients with a DSM- 
IV diagnosis of bipolar I 
in a current manic or 
mixed state 

144/142 RCT: 1–6 mg of risperidone daily Placebo-tablet 3 weeks (no 
follow-up) 

YMRSa 

GCIS 
GAS 
PANSS 
MADRS 

A significant greater reduction in YMRS-score 
was found in the risperidone group compared 
to placebo (P < 0.01). Improvements were also 
found on GCI severity scale (P < 0.001), GAS 
score (P < 0.001), PANSS (P < 0.001) and 
MADRS (P < 0.001). (No ES provided) 

High risk of 
bias 

N. Khan et al. 
(Pakistan, 
2021) 

Outpatients with a DSM- 
5 diagnosis of bipolar I 
or II disorder 

Not stated how 
many participants 
in each arm. 

RCT: 40–80 mg lurasidone/day Placebo-tablet 6 weeks (no 
follow-up) 

YMRS The intervention group showed a greater 
decline in YMRS-score compared to placebo 
(statistical data not provided in the article) 

High risk of 
bias 

Huafang Li et al. 
(China, 2008) 

Inpatients with a CCDM- 
3 diagnosis of bipolar I 
in a current manic state 

77/77 RCT: 100–800 mg quetiapine/ 
day 

Lithium treatment: 
250–2000 mg/day (serum 
lithium concentration of 
0.6–1.2 mmol/L.) 

4 weeks (no 
follow-up) 

YMRSa 

PANSS 
MADRS 

YMRS response rates (≥50% decrease from 
baseline) were significantly greater with 
quetiapine compared with lithium (77.9% vs. 
59.7%; P = 0.0132). 
In both groups, YMRS-score, MADRS-score and 
PANSS score significantly decreased (no 
statistical comparison between groups is 
provided) 

High risk of 
bias 

M. Barekatain 
et al.(Iran, 
2005) 

Inpatients with a DSM- 
IV diagnosis of bipolar I 
in a current manic state 

16/16 RCT: valproate 20 mg/kg three 
times per day plus 2–4 mg 
risperidone per day 

valproate 20 mg/kg three 
times per day plus 300 mg 
lithium three times per day 
(serum lithium above 0.8 
mEq/L) 

2 weeks (no 
follow -up) 

YMRSa 

CGIS 
The group with a combination of valproate and 
risperidone had a significant greater decline in 
YMRS (P = 0.004), and GCIS (P = 0.007) 
compared to the other group (No ES provided) 

High risk of 
bias 

N. Mokhber et al. 
(Iran, 2008) 

Outpatients with a DSM- 
IV diagnosis of bipolar I 
in a mixed state 

18/20/13 RCT with three arms: 
300–900 mg gabapentin/day 
25–100 mg lamotrigine/day 
400–600 mg carbamazepine/ 
day 

– 8 weeks (no 
follow-up) 

MMPI-2a All groups improved significantly in scores for 
depression and mania. Only the gabapentin- 
group showed significant improvement in 
mean total score on depression compared to 
lamotrigine (P = 0.000) and carbamazepine (P 
= 0.000), and lamotrigine as compared to 
carbamazepine (P = 0.040). (No ES provided) 

High risk of 
bias 

Gu Niufan et al. 
(China, 2008) 

Inpatients with a DSM- 
IV diagnosis of bipolar I 
in a current manic or 
mixed state 

69/71 RCT: 5–20 mg olanzapine/day 300–1800 mg lithium 
carbonate /day 

4 weeks (no- 
follow-up) 

GCI-BP 
scalea 

YMRS 
BPRS 
MADRS 

A significantly greater mean change was 
observed in the olanzapine versus the lithium 
group in CGI-BP (Overall Severity) (P = 0.009), 
YMRS (P = 0.013), BPRS (P = 0.032), and CGI- 
BP (Severity of Mania) (P = 0.012) scores. (No 
ES provided) 

Some 
concerns in 
risk of bias 

J. Segal et al. 
(South Africa, 
1998) 

Inpatients with a DSM- 
IV diagnosis of bipolar I 
in a current manic state 

15/15/15 RCT with three arms: 
6 mg risperidone/day 
10 mg haloperidol/day 
800–1200 mg lithium/day 

– 4 weeks (no- 
follow-up) 

YMRSa 

BPRS 
GCIS 
GAF 

No significant changes between the groups High risk of 
bias 

(continued on next page) 

C.J. A
rnbjerg et al.                                                                                                                                                                                                                             



Journal of Affective Disorders 311 (2022) 256–266

261

sessions of group psychoeducation over two weeks. The study reports 
that participants in the psychoeducation groups obtained a significant 
reduction in internal stigma (ISMI-29). Yet, no statistical comparison 
between the intervention and control groups was reported. The second 
study on group psychoeducation was conducted by LS. George (George, 
2003), where participants were given four sessions of 30 min over three 
months, with a follow-up period of additionally three months. The 
outcome measures were knowledge and attitude (no standardized tools 
applied) and medical adherence (tablet counting). Only knowledge and 
attitude were found to be improved when comparing the intervention 
group to controls. 

MI. Husain et al. (Husain et al., 2017) performed a study on indi-
vidual psychoeducation in 2017, with twelve sessions of one-hour 
duration per week. The authors described it as a pilot trial, with the 
purpose of assessing the feasibility and acceptability of psychoeducation 
in Pakistan, and found that it was feasible, with a total of 16 of 18 
participants completing all twelve sessions. Moreover, they found an 
improvement in medical adherence (MMAS-4, ES = -0.81; P = 0.018), 
manic (YMRS, ES-1.18, P < 0.001) and depressive symptoms (BDI, ES- 
1.17, P < 0.001), and quality of life (EQ-5D, ES 0.88, P = 0.011) 
compared to TAU. 

S. Doğan and S. Sebanciogullari (Doǧan & Sabanciogullari, 2003) 
gave their participants two individual and one group psychoeducation 
session on bipolar and lithium therapy in a non-RCT study. A drawback 
of the study is that it does not compare outcome measures between the 
intervention group and the control group. Still, it reports an increase in 
knowledge, decrease in symptoms and increase in quality of life in the 
intervention group. 

The study evaluating mobile-based psychoeducation by R. E. Sarebi 
et al. (Sarabi et al., 2021), in which an application was installed on the 
participants' phones, used symptom severity as an outcome. However, 
the application was non-interactive, and 13 out of 30 participants in the 
intervention dropped out, and the intervention did not significantly 
decrease anxiety, depression, or mania scores within the groups after 
three months. 

V. Menon et al. (Menon et al., 2018) showed that using mobile 
phones to send SMS twice weekly to remind participants about taking 
their medication resulted in improved medication adherence as 
compared to controls (MMAS-4, P < 0.001) but did not improve on two 
separate outcomes; attitudes towards medication (DAI) or quality of life 
(WHO-QQL-Bref) at three months follow-up. Finally, one study from 
Egypt by N. Nagy et al. (Nagy et al., 2015), found a significant effect on 
relapse rate (25.3% vs. 34.3%) and rehospitalizations (1.49% vs. 50%) 
when comparing behavioral family therapy to supportive psychotherapy 
over one year. 

4.6. Effect of electroconvulsive therapy intervention 

One RCT study from India published in 2002 by S.I. Haider & I. 
Haider (Shamaila Ijaz & Ijaz, 2002) reported a significantly greater re-
covery rate among “unmanageable” inpatients in a current manic state 
after ECT treatment, with 17 recoveries compared to one in the control 
group. The participants in the study received eight sessions of bilateral 
ECT and a daily dose of 30 mg haloperidol. At the same time, the 
comparison group was given sham ECT and the same dose of haloper-
idol. Recovery was defined as below 6 on the YMRS. A summary of 
findings for the study is presented in Table 1c. 

4.7. Effect of traditional medicine intervention 

A multiple-armed RCT from China by ZJ. Zhang et al. (Zhang, Kang, 
Tan, et al., 2007b) investigated the effect of carbamazepine in combi-
nation with the herbal medicine, Free and Easy Wanderer Plus (FEWP) 
or carbamazepine in combination with placebo versus placebo in a 12- 
week intervention period. The study included patients in either a 
depressive or manic state and had several outcome measures for both Ta
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Table 1b 
Summary of psychosocial intervention studies.  

Authors (country) Population and 
Diagnostic paradigm 

Final analysis, n 
(intervention/ 
control) 

Intervention/ Method Controls/ 
comparison 
group 

Assessment 
time 

Main outcome variable(s) Main results Risk of Bias 

S. Doğan and S. 
Sebanciogullari 
(Turkey, 2003) 

Outpatients with a 
DSM-IV diagnosis of 
bipolar 

14/12 Non-RCT: Education on 
Bipolar Disorder and Lithium 
therapy 3 sessions (2 
individual, and one in 
groups). 

Waiting-list 3 months (no 
follow-up) 

Knowledge 
questionnaires on lithium 
BSI 
WHO-QQL-BREF 
Serum-lithium 

The intervention group had an increase in 
knowledge (P < 0.001), a decrease in symptoms 
(p < 0.05), and an increase in quality of life(P <
0.001). No difference was found within the 
control group. (No statistical comparison 
between groups provided.) 

Serious risk 
of bias 

LS. George et al. 
(India, 2003) 

Outpatients with a 
diagnosis of bipolar in 
euthymic state 
(diagnostic paradigm 
not described) 

24/26 RCT: 4 group 
psychoeducation sessions of 
30 min duration each 

TAU 3 months +3 
months follow 
up 

Medical adherence (tablet 
counting)a 

Knowledge and attitude 
questionnaires on BP 

No significant improvement in medical 
adherence compared to TAU. 
Improvements of knowledge score and attitude 
score compared to TAU (no ES, P = 0.001) 

High risk of 
bias 

MI Husain et al. 
(Pakistan, 2017) 

Outpatients with a 
DSM-IV diagnosis of 
bipolar in euthymic 
state 

16/11 RCT:12 individual 
psychoeducation sessions of 
1 h duration each 

TAU 12 weeks Feasibilitya (recruitment, 
retention rate, patient 
satisfaction measured on 
visual analogue scale) 
Knowledge and attitude 
questionnaires on BP 
MMAS-4 
YMRS 
BDI 
EQ-5D 

The intervention was found feasible (89% of 
participants participated in all 12 sessions) 
Medical adherence (ES = -0.81; P = 0.018), 
manic (ES-1.18, P < 0.001) and depressive 
symptoms (ES-1.17, P < 0.001), and quality of 
life (ES 0.88, P = 0.011) improved compared to 
TAU. 
No significant change in knowledge or attitude 

Some 
concerns in 
risk of bias. 

N. Nagy et al. 
(Egypt, 2015) 

In- and outpatients 
with a DSM-IV 
diagnosis of bipolar in 
recovery from a manic 
state 

67/32 RCT: 21 sessions of 
behavioral family therapy of 
1 h duration each over 9 
months 

Supportive 
psycho-therapy 
sessions over 3 
months 

9 months +3 
months 
follow-up 

aHAM-D 
aYMRS 
SFQ 
WQL-I 

Participants receiving behavioral family therapy 
had fewer relapses, defined as YMRS ≥12 or 
HAM-D ≥ 17 (25.3% vs 34.3%) and 
hospitalizations and rehospitalizations (1.49% 
vs. 50%,) compared with patients who received 
supportive psychotherapy 
On all outcome scales, a greater percentage of 
improvement was found among Participants 
receiving behavioral family therapy had fewer 
relapses defined as compared to those receiving 
supportive psychotherapy. 

High risk of 
bias 

Z. Keshavarzpir 
et al. (Iran, 2020) 

Inpatients with bipolar 
(no diagnostic 
paradigm described) 

38/38 Non-RCT: 6 group 
psychoeducation sessions of 
1 h duration each 

TAU 2 weeks ISMI-29 The total score of internalized stigma was 
significantly reduced in the psychoeducation 
group (p = 0.000). (No statistical comparison 
between groups provided.) 

Moderate 
risk of bias 

V. Menon et al. 
(India, 2018) 

Outpatients with a 
DSM-IV diagnosis of 
bipolar in euthymic 
state 

62/70 RCT: Text SMS twice weekly 
reminding the participant 
about medication intake 

TAU 3 months +3 
month follow- 
up 

MMAS-8a 

DAI-10 
WHO-QQL-BREF 

The SMS-intervention group showed better 
medical adherence after end-study (P < 0.001) 
and 3-months follow-up (P < 0.001) compared 
to controls. Attitudes towards medication were 
improved after end treatment but not 
maintained after follow-up. No improvement in 
quality of life was found. (No ES provided) 

Some 
concerns in 
risk of bias 

R. E. Sarabi et al. 
(Iran, 2021) 

Outpatients with a 
DSM-IV diagnosis of 
bipolar 

17/24 RCT: Use of mobile-based 
psychoeducation 

TAU 3 months BDIa 

BAIa 

YMRSa 

No significant difference in anxiety, depression, 
and manic symptoms was found. 

High risk of 
bias 

BAI, The Beck anxiety inventory; BDI, Beck’s Depression Inventory; BSI, Brief Symptom Inventory; DAI-10, the Drug Attitude Inventory; EQ-5D, European Quality of life - 5 Dimensions; ES, effect size; ISMI-29, Internalized 
Stigma of Mental Illness Inventory; MMAS-4, Morisky Medication-Taking Adherence Scale-4-items; MMAS-8, Morisky Medication-Taking Adherence Scale-8-items; TAU, Treatment as usual; Wisconsin Quality of Life 
Index Client Questionnaire (W-QLI); WHO-QQL-BREF, The Quality-of-Life Assessment developed by the World Health Organization – short version; YMRS, Young Mania Rating Scale. 

a Primary outcomes. 

C.J. A
rnbjerg et al.                                                                                                                                                                                                                             



Journal of Affective Disorders 311 (2022) 256–266

263

manic and depressive symptoms but did not define a primary effect 
measure. In the study, carbamazepine monotherapy produced signifi-
cantly greater improvement on manic measures than placebo (YMRS 
reduction, 25.4 vs. 17.0, P < 0.004), however, adding FEWP was not 
better than carbamazepine alone in treating mania. Regarding the 
treatment of bipolar depression, a significant difference in mean change 
on the GCI-S score was found between carbamazepine and placebo, but 
not on the Hamilton-scale or MADRS-scale. A summary of findings for 
the study is presented in Table 1d. The authors later published follow-up 
data for a 26-week extension of the study where maintenance of manic 
and depressive effects was shown (Zhang, Kang, Li, et al., 2007a). 

5. Discussion 

The main objective of the present review was to evaluate, synthesize 
and compare the effect of various treatment modalities for persons with 
BD living in LLMICs. 

Despite 2–3% of the world's population being affected by BD (Mer-
ikangas et al., 2011), with lower differences in prevalence across regions 
than most other mental health disorders (GBD 2019 Mental Disorders 
Collaborators, 2022), we only identified a total of 21 intervention 
studies published from low-or lower-middle-income countries over the 
last 24 years, from just seven countries, including only three studies 
from a low-income country at time of publication (George, 2003; 
Khanna et al., 2005; Shamaila Ijaz & Ijaz, 2002). Of notable interest, no 
intervention studies were conducted on persons with rapid cycling BD, 
and only two studies were done on bipolar depression, in which there 
was no effect compared to placebo (Muhammad Ishrat Husain et al., 
2020) or a limited effect (Zhang, Kang, Tan, et al., 2007b). In general, 
persons with BD spend more time depressed than manic (Kupka et al., 
2007). However, effective acute management and long-term protection 
against recurrences of bipolar depression is a challenge worldwide, 
where more clinical evidence is needed (Baldessarini et al., 2020; Bauer 
et al., 2018). 

Among the pharmacotherapy and traditional medicine studies in this 
review, only one included a follow-up period to study the maintenance 
treatment after the acute mood episode (Zhang, Kang, Li, et al., 2007a). 
Given BD is a chronic lifetime condition, and most, if not all, patients 
require maintenance therapy, this points to a further gap in evidence 
from low-resource settings. Most medication that is prescribed for the 
acute phase is usually continued into maintenance therapy; the main-
tenance effect and side-effects should therefore be considered when 
initiating treatment for acute mood episodes (Yatham et al., 2018). 

Overall, the limited studies in this review support the use of que-
tiapine, risperidone, or risperidone combined with valproate for man-
agement of mania, which are among drugs recommended as first-line 
treatment options in international guidelines (National Institute for 
Health and Clinical Excellence, 2010, 2014; Yatham et al., 2018). 
Likewise, the use of electroconvulsive therapy for treating severely ill 

patients with mania as second-line options shown by S.I. Haider & I. 
Haider (Shamaila Ijaz & Ijaz, 2002) are in line with the current inter-
national recommendation guidelines. 

The efficacy of psychoeducation as an add-on treatment to phar-
macotherapy is well documented in treating symptoms and relapse 
prevention initiatives concerning BD in predominantly western coun-
tries (Bond & Anderson, 2015; Colom, 2014; Demissie et al., 2018b; 
Salcedo et al., 2016). It can be delivered individually or in group set-
tings. MI. Husain et al. (Husain et al., 2017) state that cultural factors 
played a role in their decision to use individual psychoeducation in their 
trial because of the stigma around mental health disorders in Pakistan. 
None of the three other studies on psychoeducation, which all included 
group settings, reported any concerns regarding the group setting. 
Nonetheless, both individual and group settings showed signs of effect 
despite the relatively low sample size, especially on symptom severity, 
medical adherence, and to a lesser extent, quality of life. One of the 
studies mentioned a family-component (Nagy et al., 2015), showing that 
involving family support enhances the clinical outcomes, as described in 
western societies (Miklowitz DJ, 2016). 

5.1. Limitations 

In interpreting our result, caution is due given the low number of 
included studies and the overall weak quality of the studies, especially 
regarding the risk of bias in the randomization process and handling of 
missing data, and the small sample sizes and low reporting standard. 

We limited our search to publications in the English language have 
likely missed relevant publications (in Chinese, Spanish, French, etc.). 
Moreover, we used the World Bank definitions on country economic 
class, which dates back to 1987; i.e. studies dated before 1987 were not 
included in the study. Also, we chose to differentiate between upper- 
middle-income and lower-middle-income countries, only including the 
latter. The decision was taken since we wanted the study population to 
primarily come from low-resource settings, yet restricting the review to 
only include studies from low-income countries was not feasible given 
the limited number of studies from these countries. In addition, we only 
included studies on adults, leaving out interventions targeting young 
people with BD and possible intervention studies on the at-risk stage and 
high-risk populations such as children and adolescents who have parents 
with BD. Finally, a meta-analysis could not be conducted due to the 
variability in the interventions, mood state, and outcome measures. 

5.2. Implications of the results for practice, policy, and future research 

This review underlines the scarcity of research on BD in low-resource 
settings and consequently the lack of evidence-based care from local 
settings for roughly half of the world's population. Many factors 
contribute to this situation, including a monumental patient burden per 
psychiatrist, inadequate data recording, limited availability of validated 

Table 1c 
Summary of electroconvulsive intervention studies.  

Authors 
(country) 

Diagnostic 
paradigm 

Final analysis, 
n 
(intervention/ 
control) 

Intervention/ Method Controls/ 
comparison group 

Assessment 
time 

Main 
outcome 
variable(s) 

Main results Risk of 
Bias 

S.I. Haider & 
I. Haider 
(Pakistan, 
2002) 

Inpatients with 
a DSM-IV 
diagnosis of 
bipolar I in a 
current manic 
state 

20/18 RCT: Eight bilateral ECT 
sessions and a fixed daily 
dose of 30 mg haloperidol 
until six sessions; after 
that, the dose of 
haloperidol could be 
modified or replaced with 
another neuroleptic drug 

Eight simulated 
ECT sessions plus 
the same dose of 
the neuroleptic 
drug as the 
intervention group 

2 months Recovery 
(defined as a 
score below 
6 on YMRS)a 

A significantly greater 
recovery rate was found 
in the ECT group than 
controls requiring less 
anti-psychotic 
medication (17 had 
recovered in the ECT 
group vs. 1 recovery 
among controls). 

Some 
concern 
in risk of 
bias 

YMRS, Young Mania Rating Scale. 
a Primary outcomes. 
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study tools, a lack of governmental and local institutional priorities, and 
insufficient funding (Adhikari, 2021; Patel, 2012). Large-scale clinical 
trials on maintenance treatment, on both pharmacological and psycho-
social interventions for people with either BD I or II, is a crucial first step 
to address the limited evidence availability. Furthermore, in response to 
the shortage of health professionals, research in task-shifted care for 
patients with BD is needed, in line with recommendations from WHO 
that mental health care must be delegated to non-specialist health 
workers who are trained to deliver interventions for specific mental 
disorders (Keynejad et al., 2018; Patel, 2012). 

International and local stakeholders must prioritize the research area 
on BD; this includes not only allocation of funds. Local institutions and 
policymakers need to put in place policies that favor health facilities to 
implement research in routine clinical practice. In addition, capacity 
building of local research environments and disassembling power 
asymmetries between researchers in high-income regions and low- 
income settings is required. More local country principal investigators 
are needed to secure the appropriate cultural adaptation and new per-
spectives to generate innovative solutions and prioritize research in 
long-term sustainable solutions for people with BD. 

5.3. Conclusion 

The exceptionally small number of intervention trials on BD in 
LLMICs is a call for action and attention, including an increase in tar-
geted funding opportunities for research in BD and prioritization of 
capacity building of local researchers and their environment. 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.jad.2022.05.097. 
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