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Abstract
Background Globally, the lack of availability of psychological services for people exposed to adversities
has led to the development of a range of scalable psychological interventions with features that enable
better scale-up. Problem Management Plus (PM+) is a brief intervention of 5 sessions that can be
delivered by non-specialists. It is designed for people in communities in low- and middle-income countries
(LMIC) affected by any kind of adversity. Two recent randomized controlled trials in Pakistan and Kenya
demonstrated the effectiveness of individually delivered PM+. A group version of PM+ has been
developed to make the intervention more scalable and acceptable. This paper describes the protocol for a
cluster randomized controlled trial (c-RCT) on locally adapted Group PM+ in Nepal. Methods: This c-RCT
will compare Group PM+ to enhanced usual care (EUC) in participants with high levels of psychological
distress recruited from the community. The study is designed as a two-arm, single-blind c-RCT that will be
conducted in a community-based setting in Morang, a �ood affected district in Eastern Nepal.
Randomization will occur at ward level, the smallest administrative level in Nepal, with 72 enrolled wards
allocated to Group PM+ or to EUC (ratio 1:1). Group PM+ consists of �ve approximately 2.5 hour
sessions, in which participants are taught techniques to manage their stressors and problems, and is
delivered by trained and supervised community psychosocial workers (CPSWs). EUC consists of a family
meeting with (a) basic information on adversity and mental health, (b) bene�ts of getting support, (c)
information on seeking services from local health facilities with mhGAP-trained staff. The primary
outcome measure is levels of individual psychological distress at endline (equivalent to 20±1 weeks after
baseline), measured by the General Health Questionnaire (GHQ-12). Secondary outcome measures
include levels of functioning, depressive symptoms, post-traumatic stress disorder symptoms, levels of
social support, somatic symptoms and ways of coping. We hypothesize that skills acquired will mediate
any impact of the intervention.   Discussion: This c-RCT will contribute to the growing evidence-base for
transdiagnostic psychological interventions delivered by non-specialists for people in communities
affected by adversity. If Group PM+ is proven effective the intervention manual will be released for use
giving the opportunity to further adaptation and implementation of the intervention in diverse settings
with communities that require better access to psychological interventions.

Background
Globally, the lack of availability of psychological services for people exposed to adversities has led to the
development, by the World Health Organization (WHO), of a range of scalable  psychological
interventions with features that enable better scale-up. The interventions are short of duration and carried
out by non-professionals from the communities to make them sustainable and feasible to implement on
a broader scale. One of these interventions is Problem Management Plus (PM+) [1, 2]. It has several core
features that make the intervention suitable for low-resource settings exposed to adversities. It is a brief
intervention of 5 sessions that can be delivered by non-specialists and is designed for people in
communities in low- and middle-income countries (LMIC) affected by any kind of adversity as a
transdiagnostic intervention, addressing a range of  emotional (e.g., depression, anxiety, stress) problems.
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Nepal is a low-income country with a history of humanitarian crises due to con�ict, political instability
and natural disasters in the form of earthquakes and monsoon related �oods and landslides. Over 1.6
million people are affected by �ooding in Nepal every year. The 2015 earthquake resulted in serious
internal displacement, cost the lives of over 8,000 people, and injured almost 20,000 people [3]. A large
proportion of the population in Nepal is affected by either �oods or earthquakes through the loss of
livelihood or homes and property. Humanitarian crises and natural disasters cause signi�cant
psychological and social suffering to affected populations. Nationwide population-based prevalence
data on mental health problems is not available, but various studies suggest high rates of disabling
distress [4-8].

 There is large unmet needs for mental health care in Nepal, which is especially pronounced given recent
and frequent humanitarian crises. There are 0.52 psychologists and 0.36 psychiatrists per 100,000
people [9], mostly working in large cities and inaccessible to those in rural areas. Midwives and
community care providers, often working for NGOs, provide primary care in most of Nepal and this
system allows for a model of care through non-specialized services as an possible solution to consider
[10] .

This paper describes the protocol for a cluster randomized controlled trial (c-RCT) of locally adapted
Group PM+ in Nepal. Two randomized controlled trials in Pakistan and Kenya demonstrated the
effectiveness of individually delivered PM+ [11, 12]. A group version of the intervention was developed to
make PM+ more scalable and acceptable in different contexts. The �rst trial with Group PM+ in Pakistan
showed promising results for women [13, 14] and positive �ndings from the study described in the current
protocol is expected to lead to WHO releasing Group PM+ for global useThis study follows on a feasibility
c-RCT conducted in a rural �ood-affected region of Nepal [10].

Methods
Objectives

This study aims to evaluate the effectiveness of the locally adapted Group PM+ intervention in
communities affected by adversity in Morang, Nepal.  The cluster randomized controlled trial (c-RCT) will
compare Group PM+ to enhanced usual care (EUC) in participants with high levels of psychological
distress recruited from the community. The primary hypothesis is that at endline (20±1 weeks after
baseline for the control arm participants, and 12+1 – 2 weeks after the time of the �nal group session for
the Group PM+ arm participants), people receiving Group PM+ will have lower psychological distress
scores, as measured by the GHQ-12, compared to people in the EUC control. The secondary hypotheses is
that people receiving Group PM+ will also report less severity f depression symptoms, posttraumatic
stress disorder (PSTD) symptoms, personalized measures of distress, culture-speci�c symptoms of
psychological distress, somatic symptoms, higher levels of functioning, and social support at the post-
treatment assessments. We also hypothesize higher levels of skill use related to the Group PM+
intervention content.
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A qualitative component is added to the project with the objective to explore the effectiveness of the
intervention and barriers to scale-up of Group PM+ with relevant stakeholders including participants,
families and Group PM+ facilitators.

Design and setting

The study is designed as a two-arm, single-blind c-RCT that will be conducted in a community-based
setting in Morang, a �ood-affected district in Eastern Nepal. Outcomes will be measured on participants’
level at baseline and at two additional time points mid line and end line. Mid line is seven weeks after
baseline (for the Group PM+ participants, this will be approximately one week after concluding the
intervention). End line is 20±1 weeks after baseline for the control arm participants, which is
approximately 12+1 – 2 weeks after the time of the �nal group session for the Group PM+ arm
participants. End line is the primary endpoint for the study.

Administrative levels in Nepal are: (1) provinces; (2) districts; (3) nagarpalikas or gaupalikas
(municipalities or rural municipalities); and (4) wards. Randomization will occur at the ward level, the
smallest administrative level in Nepal, with half of 72 enrolled wards receiving Group PM+ and the other
half receiving EUC. Importantly, given that the groups of the Group PM+ intervention will be of a single
gender (see details below in Group PM+ intervention) and that we do not have resources to enroll more
than one group per ward, we will select a sub-set of 14 of the 72 wards to be those which we enroll male
participants and the remaining 58 wards will enroll female participants. This fraction (14/72), close to
20% of all wards, was selected to re�ect the anticipated uptake of services which was expected to be
lower in this region than in studies conducted by our team in other regions [15, 16]. Further, we note that
the selection of 14 wards will not be random but instead those 14 wards will be selected to be 14 wards
that are close together and that are, nevertheless, representative of the types of wards in the study region.
More speci�cally, we selected these 14 “male” wards close together so that we can best use resources of
the male personnel trained to deliver to the Group PM+ intervention. Because of the sub-selection of
“male” and “female” wards, randomization will be strati�ed by gender and will account for several other
baseline cluster-level covariates using restricted randomization (see details below in Randomization and
sample size).

The c-RCT is the design of choice when an intervention is group-based and when the population is
expected to receive clinical and community services according to their location (i.e. ward) of residence.
An alternative design is an individually-randomized group treatment trial (IRGT) in which individuals,
rather than clusters are randomized [17, 18]. An IRGT design is typically expected to have greater power
than a c-RCT for the same number of enrolled individuals and same degree of outcome clustering.
However, such a design would not be suitable given concerns about contamination of the intervention
within wards had there been both Group PM+ and EUC participants in each ward.

Additional enrolment strategies will be employed to minimize the risk of contamination. Speci�cally,
given that some wards will be contiguous with each other, before participant recruitment begins, we will
map the area and specify a localised area within each ward from which we will seek to recruit
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participants. The locations within the wards will be selected so that recruited participants from each ward
are geographically far from those recruited in neighbouring wards to minimize the chance that
participants from different wards (i.e. from different clusters) interact with each other. Such a strategy
will be used to conserve independence of clusters and to avoid contamination of EUC clusters with
information from the Group PM+ intervention. Figure 1 gives an overview of the design.

This community-based study is being conducted in 5 municipalities and 3 rural municipalities that
together encompass 72 wards within Morang, a densely-populated district in the Eastern terai (lowland)
region of Nepal. The selected areas have a diverse population with over 20 castes and ethnicities,
including Tharu, Brahman/Chhetri, Yadav, and Rai. The national language of Nepali is spoken by the
majority of inhabitants. Morang is �ood-affected annually and in 2017, it was estimated that over 19,000
people were displaced and over 12,000 homes were partially damaged due to the natural disaster [10].
There are three Primary Health Care Centers (PHCCs) within the selected areas that provide basic
healthcare and have an attending health worker trained in WHO mental health Gap Action Program
(mhGAP) and will be used for EUC referral.

Study arms

Group PM+ intervention

Problem Management Plus (PM+) is a  WHO trans-diagnostic psychological intervention that is delivered
by trained non-specialist lay-providers in 5 sessions to adults impaired by distress [1, 2]. The manual
comprises of the following evidence-based techniques: (a) problem solving, (b) stress management, (c)
behavioural activation, and (d) accessing social support.

The Group PM+ intervention consists of �ve 2.5 to 3 hour sessions in which participants are taught
techniques to manage their stressors and problems. Table 1 gives an overview of the content of the 5
sessions. The aim is to have six to eight participants per group, with separate groups for men and women
and with gender-matched facilitators. Information on seeking services from local health facilities with
mhGAP-trained health care staff trained in providing mental health care and/or psychosocial support is
provided to the Group PM+ participants as well as to the EUC participants.

Community psychosocial workers (CPSWs) are trained as Group PM+ facilitators [10].  CPSWs are a
cadre of community health workers that have a long track record in providing psychosocial support in
Nepal [19]. For this study individuals from the community will be recruited to become new CPSWs.
 Fifteen local community women and men who have completed higher secondary school (equivalent of
12th grade education) from the study region will be selected based on their basic communication skills as
re�ected through the interviews., management and organization skills, interest and motivation to serve
community people, and commitment to work in the given time. They are then given a 10-day basic CPSW
training, with a standard curriculum developed by TPO Nepal. The CPSW training includes an overview of
psychosocial concepts, cause and effects of psychosocial issues, basic communication skills, common
mental health problems in communities, group facilitation skills and psychoeducation. Competency is
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evaluated before and after the CPSW trainig with a standardized role play assessment tool (ENACT) that
has been developed in Nepal and used for non-specialists in humanitarian settings [20].

The CPSW training is followed by a 10-day Group PM+ training using the adapted manual and other
intervention materials. Group PM+ is named Khulla Man (“open heart-mind” in Nepali), which is
consistent with Nepali ethnopsychological models of distress, trauma, and recovery. The Group PM+
training includes learning about the impact of adversity on mental health, basic counselling skills, how to
deliver the content of the Group PM+ manual, group managment skills and self-care. Competency is
assessed with ENACT again at the conclusion of the PM+ training, and �delity is assessed with a PM+
speci�c checklist.

After completing PM+ training, three rounds of practice sessions will be completed by each CPSW in an
adjoining district that is not a part of the study area. Competency assessments and supervision will be
conducted during these practise sessions. Based on ENACT pre and post scores, clinical judgement
during the PM+ practice sessions, assessments using the �delity sheet, and the PM+ competency criteria,
twelve CPSWs (ten female and two male) out of �fteen will be selected. In regards to ENACT, the CPSW,
who scores the lowest points i.e. 1 (Need improvement) for each item, will be removed from the study.

Three types of supervision will be provided by TPO Nepal supervisors for PM+ providers while running the
PM_ groups. Firstly, face-to face group supervision will be provided in the o�ce twice a week for Group
PM+ facilitators. Secondly, there is on-site supervision, in which a supervisor will sit in and observe at
least 2 sessions per PM+ group. Fidelity and competency assessments will be conducted during these
sessions to verify the delivery of Group PM+ to participants.  Intervention �delity is monitored through
independent observations of 10-15% of sessions of each facilitator against tailored checklists. Fidelity
and competency tools will be used and direct feedback will be given to PM+ facilitators leading the
group. These sessions will also be audio recorded and reviewed in the in-o�ce supervision sessions.
Lastly, individual supervision sessions between the supervisors and Group PM+ facilitators will be
conducted as needed. Supervision sessions will be documented using standard supervision forms and
faciliators will discuss any reoccurring or unique challenges and successes during the sessions with the
supervisors.

Facilitators are supported by assistants called ‘Group PM+ helpers’ who receive a basic 1-day training on
assisting Group PM+ delivery and participate alongside CPSWs in practice PM+ groups. They help with
the logistics and organizational aspects of the group sessions, such as reminding participants when
sessions take place, reminding those that do not show up for the sessions, and providing child care.
Additional tools such as calendars, session cards and reminders, all developed speci�cally for the Nepal
implementation of Group PM+, are used to increase retention of the material and attrition by participants.

Enhanced Usual Care (EUC)

In rural regions of Nepal, care-as-usual for most people with mental health problems until recently
consisted of no psychological or psychiatric treatment in local health facilities. People with severe mental
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conditions would often, after a long delay between onset of symptoms, be taken to tertiary psychiatric
services in the Kathmandu valley, or other urban settings with psychiatric services, by family members
[21]. The Programme for Improving Mental Health Care (PRIME) has been implemented in Chitwan
district, in southern Nepal, and has implemented and evaluatedthe WHO mental health Gap Action
Programme (mhGAP) Intervention Guide since 2012 [22, 23].  The mhGAP Humanitarian Intervention
Guide [24]  was contextualized for Nepal after the 2015 earthquakes and Nepali primary care workers in
many districts, including Morang, have since been trained using mhGAP. Both the EUC and intervention
arm will receive a referral to mhGAP trained primary health care worker providing treatment when needed
(e.g. severe psychiatric disorder or suicidality) .

Participants in the EUC control clusters will receive a time-restricted (between 30 and 45 minutes) family
meeting conducted by local Community Informants (CIs), that will consist of; (a) basic information on
adversity and mental health, (b) bene�ts of getting support, (c) information on seeking services from
local health facilities with mhGAP-trained health care staff trained in providing mental health care and/or
psychosocial support [10]. The mhGAP training that these health care staff recivied consists of a 6-day
training, focusing on a selected number of mental disorders including common mental disorders,
including an additional module on anxiety disorders (excluding PTSD). This family meeting will be
conducted with family members of the participant or the participant only based on participants’
preferences. Both arms will receive the same family meeting format and referral information to primary
care-based treatment.

Randomization

The unit of randomisation is the ward (i.e. the cluster), as this is the smallest unit of administration in
Nepal. This unit was selected to ensure su�cient number of clusters, as there are only 17 municipalities/
villages in the district, which would be the next possible level of randomization. Municipalities with
mainly non-Nepali speaking inhabitants will be excluded. A total of 72 wards will be selected for
participation with a target sample size of 8 participants enrolled per ward (see rationale below in Sample
size justi�cation). Then, for the 36 wards randomly allocated to Group PM+, a single group of 8
participants will be formed in each ward. As indicated above, of these 72 wards, 14 will be selected as
“male” wards and 58 as “female” wards to re�ect differences in uptake of services by males compared to
uptake by females, as observed in earlier studies conducted by our team (see above). As such, the overall
estimated intervention effect will re�ect such a 1:4 ratio of males: females should the intervention be
scaled up more broadly. Furthermore, as noted above, we will not take a random sample of 14 wards as
“male” since it is important that the selected wards are such that whichever 7 are randomly allocated to
Group PM+ are su�ciently close in proximity so that it will be reasonably straightforward for two male
CPSWs to lead the 7 male Group PM+ groups (i.e. 1 in each of the “male" Group PM wards).

Restricted randomization will be used. Speci�cally, we will �rst use strati�cation by “ward gender” (i.e.
randomization separately within 14 “male” wards and within 58 “female” wards). Then,  within each
“ward gender”, we will use covariate constrained randomization to account for three baseline cluster-level
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covariates that are expected to be related to participant outcomes and for which it is important for us to
achieve balance between the two study arms. Those three covariates, all de�ned as binary, are: (1) access
to mental health services (high or less than 1 hour to reach nearest PHCC vs. low or less than 1 hour to
reach nearest PHCC), (2) disaster risk (high or landslides or �ooding in the last 3-years vs. low-to-
moderate or minimal landslides or �ooding in the last three years) and (3) rural/urban status (rural
de�ned as wards that do not touch a major highway, majority of homes made of wood/straw/mud, and
no local markets and urban de�ned as wards close to highways, majority of homes made of concrete and
access to local markets). Covariate constrained randomization is a generalized form of strati�cation
which can be used to simultaneously balance on multiple baseline covariates without the need to
formally de�ne strata based on the cross-classi�cation of those covariates [25]. In practice, in order to
perform covariate-constrained randomization within the two strata de�ned by the 14 “male” wards and
the 58 “female” wards, we will separately implement covariate constrained randomization in Stata
software (version 14 [26]) using the cvcrand  procedure [27]. Randomization will be performed in advance
of enrolment of participants and will be conducted by the study statistician who does not know the study
region. The statistician will use a simple data set with only the ward codes and 3 relevant covariates to
ensure that there is no room for bias in the implementation. Moreover, a seed will be set so that the
implentation is reproducible in Stata statistical software.

Sample size justi�cation

The c-RCT was designed to have at least 90% power to detect moderate effect sizes of 0.46 for the
primary outcome of individual psychological distress, measured by the GHQ-12 questionnaire (see details
below in Outcome Measures) at the primary time point of follow-up 20±1 weeks after baseline for the
control arm participants, and 12+1 – 2 weeks after the time of the �nal group session for the Group PM+
arm participants (i.e. endline). An effect size of 0.46 would correspond to between-arm differences of 3.2
units in mean GHQ-12 for an overall standard deviation of 7 units,  a conservative assumption based on
data from our pilot c-RCT [28]. Power was calculated in R software (version 3.4.2) by programming a
standard calculation for a comparison of two means in a c-RCT with 72 clusters assuming a two-tailed
5% signi�cance level [29]. It was additionally assumed that 8 participants would be enrolled in each ward,
and that up to 2 participants per ward would drop-out before outcomes were measured (a conservative
assumption for the purposes of the power calculation). Clustering of outcomes by ward was assumed to
be relatively large with an interclass correlation coe�cient (ICC) of 0.2 based on baseline data from a
cohort study in the Chitwan district used in the PRIME study [22]. Although clustering in the EUC wards is
anticipated to be lower than the assumed 0.2 in the Group PM+ wards because EUC participants will not
meet in groups, we conservatively assume the same levels in both arms for the purposes of the power
calculation.

Participants

People living in the 72 selected wards in Morang district are eligible to participate when they are over 18
years old, and understand and speak Nepali. Inclusion criteria to be eligible for the trial are (1) answering
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a�rmative to the heart-mind screener and for functional impairment [30] and (2) scoring above 16 on the
WHO Disability Assessment Schedule for functional impairment (WHODAS) [31]. The heart-mind screener
is locally developed (sensitivity of 0.94) and will be used to determine the acceptability of local idioms of
distress and impairment due to these problems [30]. The WHODAS is a generic instrument assessing
health and disability that can be used with adult populations across cultures. Additionally, only males will
be eligible for enrolment in the 14 “male” wards and similarly, only females will be eligible for enrolment
in the 58 “female” wards. Exclusion criteria for participation in the trial are (1) presence of a severe
mental disorder (e.g., psychosis) or cognitive impairment identi�ed by a score above 2 on an adapted
version of the WHO Ten Questions Screen (TQS) for disability detection [32] and (2) alcohol use disorder
(score =>16 on the alcohol use disorders identi�cation test (AUDIT).

Imminent risk of suicide will be determined through a structured screening questionnaire. Persons with
current suicidal ideation and suicide plans or recent attempts will be referred immediately to a
psychosocial counsellor  but will not be excluded from participating in the study. Observable symptoms
of psychosis and severe cognitive impairment will be assessed using an observation checklist. Four
items are included to examine the client’s ability to comprehend questions and follow basic instructions,
and the degree to which the client can communicate with the assessor. A positive response above 2 on
any of these behavioural items is an indication for exclusion and is discussed with a supervisory team.
Alcohol dependency will be assessed by the alcohol use disorders identi�cation test (AUDIT) [33].
According to WHO’s guidelines for AUDIT use in primary care, people that score below 16 can bene�t from
simple advice [34]. Those with a score of 16 or over would bene�t the most from advice plus brief
counselling and continued monitoring and therefore, those that score 16 or above on the AUDIT will be
excluded from the study and referred to a near-by mhGAP trained health professional[10] .

Procedures

Each ward of participating municipalities in Morang district will have 1 community informant (CI) who
will conduct recruitment through the use of the Community Informant Detection Tool (CIDT) and
community sensitization activities. CIs are often Female Community Health Volunteers (FCHVs), mother’s
group members, or social mobilizers within their respective communities. CIs will, as much as possible,
also be gender-matched for the “gender” of their wards. CIs from intervention and control wards will be
trained separately to maintain blinding. Control ward CIs will not be given any information on Group PM+
or any other information about the existence of an intervention arm. Intervention CIs will additionally be
given a 1-day training to become Group PM+ ‘helpers’ for the sessions.

The community informants (CI) will be trained on the CIDT to identity people with common mental
disorders in the community. The CIDT is a pro-active case detection approach aimed to increase
helpseeking using a vignette-based tool  designed for the ease of use by lay people. It has been
developed and tested in Nepal [35],  with positive results on the positive predictive value (0.68) and
increasing the utilization of mental health services [36]. A general distress CIDT version had been adapted
for this trial (28), which includes gender-matched vignettes for the “gender” of the wards.
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After the community informant identi�es a person in the community who matches the symptoms
described in the vignettes, they will be asked if they would like support for their problems. If so, the
research assistant (RA) will then conduct the consent and screening procedures.

People who are identi�ed as meeting the exclusion criteria initially by the RAs will be referred to health
workers trained in mhGAP, hospitals with psychiatric services, or counselors. People that meet the
inclusion criteria for the study, in both the intervention and control wards, will receive a visit from the CI
for a family meeting. Based on the preference of the participants this can either be with or without their
family. After the family meeting, RAs will conduct the baseline assessment with enrolled participants.
Once baseline is completed, only those in the intervention group will be contacted by Community
Psychosocial Workers (CPSWs) to inform them about Group PM+. After all participants in an intervention
ward have been contacted by the CPSW, Group PM+ sessions will start.  

Informed consent

The consent procedures consists fo two steps, �rst  informed consent for screening and then informed
consent for participation in the Group PM+ trial [10] . After identi�cation by the CI, potential eligible people
will be approached by the research assistant for informed consent for screening. If a participant screens
positive, the CI will give more information about the research project and will conduct the full trial
informed consent during the family meeting.

All respondents who decide to participate will provide written consent, if possible. Full information on the
study will be provided in local, lay Nepali language before obtaining consent from each participant. Given
high rates of illiteracy, the consent form will be read to all participants. After providing verbal consent,
literate participants will be asked to acknowledge the process with a signature. For illiterate participants,
verbal consent or adding a symbol or sign will be su�cient. We will make sure that potential participants
fully understand what participation entails and that they, at any time and withour any consequences, can
withdraw their consent  without having to give an explanation.. Participants will be made aware that
refusal to participate will not have an impact on any type of support they receive outside the study. For
the qualitative interviews, separate written informed consent will be taken at the time of the interview.

Outcome measures

Primary outcomes

The primary outcome is levels of individual psychological distress, measured by the GHQ-12 [37, 38] at
endline, 20±1 weeks after baseline for the control arm participants, and 12+1 – 2 weeks after the time of
the �nal group session for the Group PM+ arm participants.  The GHQ-12 consists of 12 questions that
are scored on a 4-point Likert scale ranging from 0 to 3, with higher total scores representing higher levels
of distress. The GHQ-12 has been translated and clinically validated in Nepal (Cut-Off: 1/2, Sens 85.6%,
Spec 75.8%, PPV 86.7%, NPV 84%) [39].

Secondary outcomes
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Secondary outcomes include levels of depressive symptoms measured by the Primary Health
Questionnaire (PHQ) [40]; general functioning measured with the WHO Disability Assessment Scale
(WHODAS) [31]; post-traumatic stress disorder (PTSD) symptoms measured by the Post-traumatic stress
disorder Check List (PCL-5) [41]; levels of perceived social support measured by the Multi-dimensional
Scale of Perceived Social Support (MSPSS) [42]; and the Somatic Symptom Scale – 8 (SSS-8) [43].
Please see table 2 for an overview of the different measures on different time-points.

The WHO Disability Assessment Scale (WHODAS) is a generic instrument assessing health and disability
in adults. It assesses di�culties that people are experiencing during the last 30 days, due to their illness,
across six domains of functioning (cognition, mobility, self-care, getting along, life activities, and
participation). Di�culties are scored on a 5-point Likert scale of: not at all di�cult, a little di�cult,
sometimes di�cult, very di�cult, or always di�cult. The WHODAS can be used with all diseases and
across cultures. The scale has been previously used in Nepal and has an good internal consistency
between items (α = 0.90) and validity with multiple mental health measures for depression (r = 0.616, p <
0.001), anxiety (r = 0.624, p < 0.001), and PTSD (r = 0.499, p < 0.001)[4, 44].

The Patient Health Questionnaire (PHQ-9) is a 10-item instrument measuring symptom depression [40]. It
has been translated and clinically validated in a primary care population in Chitwan, Nepal: the validated
cut-off score of ≥10 (sensitivity =0.94, speci�city = 0.80, positive predictive value (PPV) = 0.42, negative
predictive value (NPV) = 0.99, positive likelihood ratio = 4.62 and negative likelihood ratio = 0.07) [30].

The original Post-traumatic stress disorder Check List PCL-5 is a 20-item checklist corresponding with the
20 DSM IV PTSD symptoms. To diminish the burden of questionnaires administered by participants in
this study the 8 -item version will be used. This was shown in a recent study to have comparable
diagnostic utility to the 20-item PCL-5 [45] and has been used in Nepal and will be used in this study to
diminish the burden of questionnaires administered by participants [46].

The Multidimensional Scale of Perceived Social Support (MSPSS) [42] is a self-rating tool of perceived
social support from three categories of support: family, friends, and signi�cant other. It has been locally
adapted [47] and validated to use in Nepal [48]. The MSPSS consists of 12 questions that are rated on a
5-point Likert scale ranging from 1 “very strongly disagree” to 5 “very strongly agree”. Higher scores
indicate higher perceived levels of social support.

The Somatic Symptom Scale (SSS) is an 8-item patient-reported outcome measure of somatic symptom
burden [43] that has been translated and adapted using standard cross-cultural approach [49].

Other measures and further data Competency and �delity will be assessed with a modi�ed version of the
Enhancing Assessment of Common Therapeutic Factors (ENACT) tool tailored for Group PM+ [50]. The
ENACT scale is an 18-item assessment for common factors in psychological treatments that can be used
with non-specialist in different settings.
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At baseline demographic characteristics of participants will be recorded, including age, years of
education, occupation and living situation.  Traumatic events will also be assessed with the Traumatic
Events Inventory (TEI), an 11-item assessment of traumatic exposure associated with poor mental health
outcomes [51]. The TEI has previously been used in Nepal [52] . A natural disaster questionnaire has also
been developed for this trial. This consists of �ve questions on if participants were affected by �oods,
earthquakes, landslides, �res or other natural disasters in the last 5 years. Participants will be asked if
their property were damaged and if they themselves of any relatives and friends were hurt by such natural
disasters. Behavioral and psychosocial skills related to coping with emotional distress will be assessed
with the Reducing Tension Checklist, that contains 12-item assessment of behavioural and psychological
skills to evaluate skill acquisition of PM+ skills with one free response question based on the
PSYCHLOPS [51, 52]. It has been adapted based on PM+ content and �ndings in phase 1 of the project
[28]. 

During PM+ sessions the Subjective Units of Distress Scale (SUDS) will be used. The SUDS, a scale of 0
to 10 for measuring the subjective intensity of disturbance or distress currently experienced by an
individual [53], will be used for each participant during the second to �fth PM+ sessions. The scale has
been previously used in Nepal [54].

Masking

In this project, research assistants administering all interviews, community informants, research
supervisors, and study statisticians will be blinded. The intervention does not allow for the intervention
facilitators and participants to be blind to treatment allocation. Blinding of assessors will be ensured by
minimizing the chance of contact between assessors and facilitators and having two separate o�ces for
the research and clinical staff. Assessors will also prompt participants not to share any information on
the type of treatment that they receive and explain that they are not supposed to know. After each
assessment, assessors will be asked to indicate what treatment they think each participant will or has
received (e.g. medication, one-on-one counselling, group counselling, referral etc). This will provide some
data on the amount of unblinding that might occur in the RCT. Furthermore, each of the research
assistants sign a contract in which they agree to not share any details of the study with others.

Given the challenges of blinding in c-RCTs and the concerns about the potential for selection bias given
that participant recruitment occurs after randomization of the wards in which the participants reside [55],
we have used the “timeline cluster” to visualize procedures in relation to blinding and participant
recruitment [56]. Speci�cally, we generated Figure 2 using an online open-access tool developed by the
“timeline cluster” authors [56]. This �gure provides additional details to complement the overall study
�ow chart (Figure 1), including information on whether a speci�c stage of the process pertains to clusters,
to participants or to both. The dark boxes indicate stages in the procedure when both participants, and
the study personnel who will interact with those participants, will blinded to which arm the cluster has
been allocated to. We will use a design so that study participants are recruited by trained RA’s who do not
know which arm the ward (cluster) has been assigned to (see up to stage 7 in each arm, Figure 2). During
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service delivery (stages 8-9a in Group PM+ and stage 9b in EUC), participants cannot be blinded to study
arm. However, as noted above, we have designed the midline and endline data collection procedures such
to try to ensure that the RA’s conduct the interviews are blinded to study arm (Stages 10-11 in both arms),
which is indicated by the light grey shading (i.e. indicating partial blinding because the participants are no
longer blinded at this stage). Importantly, when commencing the interview, the RA will emphasize to the
participants how important it is that the participants does not reveal details about what kind of services
they have received. We recognize that, within a speci�c ward, if an RA is inadvertently unblinded while
conducting the interview with a participant before the �nal interview in that ward (i.e. before interviewing
the 8th of the 8 enrolled participants), that RA would therefore be unblinded for the interviews of
remaining participants. We will record data as to whether such unblinding occurred and therefore will be
able to report on any threats to data validity. And, even in such a case, the RA’s receive rigorous and
comprehensive training on procedures to objectively record responses to our instruments and measures
and therefore, we expect to be able to mitigate any potential for measurement bias that could arise as a
result of unblinding. 

Data management

The research team will keep the identifying key, linking the name to code numbers, in a secure location
and only the study principal investigators (PI) of the study will have access to primary data. Research
assistants will not enter any personally identifying details into the data set. Data will be collected using a
password-protected tabled, from where data will be synchronized and uploaded in the Open Data Kit
(ODK), saved on a private server, and transferred to a data-analytic computer program (STATA) without
the identifying key. The site PI will conduct quality assurance checks on data collected by the research
assistants on the tablet.

The data collected with other means, like qualitative data and other documentation (e.g. supervision
forms and training reports), will be safely stored in locked cabinets at the site o�ce. The qualitative data
will be fully anonymized and coded and will not contain any identifying information. Results of this
project will be published regardless of being negative or positive results and submitted to peer-reviewed
scienti�c journals.

Data analyses plan 

Statistical analyses

Analysis of quantitative outcomes, including the primary outcome of GHQ-12, will adopt the intention-to-
treat approach whereby all participants will be analysed according to the arm to which their ward was
randomized. That is, even if intervention arm participants did not attend all Group PM+ sessions, the
primary analysis will include them in the Group PM+ arm. The linear mixed effects modeling approach
will be used to model participant-level score outcomes. More speci�cally, the two follow-up time points
(midline and endline) will be analysed within the same model. The following design variables will be
included as �xed effects: arm, time (an indicator for the follow-up time-point), the arm-by-time interaction
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(to allow for different intervention effects at each of the two follow-up time-points), ward gender (to
account for the strati�ed design) and the three covariates used in the constrained randomization
procedure (i.e. access to mental health services, disaster risk and rural/urban status). To increase
statistical power, each participant’s baseline measure of the outcome will be adjusted for as a �xed effect
[57]. To account for clustering by ward, a random intercept will be included for which the degree of
clustering is allowed to differ for intervention and control arm clusters. Due to the repeated follow-up
measurements on participants, a random intercept will be included for participant. In the event that
baseline outcome data are missing, we will use a constrained longitudinal analysis approach whereby the
baseline measure is also modelled as an outcome (rather than a covariate) and the baseline mean level is
constrained to be equal between arms [57]. In this case, we will allow for changing correlation of
outcomes over time by additionally including a random slope for each individual or by using an
unstructured residual correlation matrix. For score outcomes for which the assumptions of the linear
mixed model are violated, we will transform the outcomes (e.g. log-transformation) or adopt a bootstrap
approach to estimate con�dence intervals.  Binary outcomes will be analyzed within the generalized
estimating equations framework. Speci�cally, we will use the modi�ed Poisson approach [58] assuming a
Possion outcome distribution, with an exchangeable working correlation matrix and robust standard
errors to account for the outcome model misspeci�cation (i.e. Poisson instead of binomial). Such an
approach has been shown to be preferable to a binomial regression model for clustered outcome data
[58]. A log link will be used to obtain risk ratios and an identity link to obtain risk differences and the
mean model will include the same terms as the models for the continuous outcomes.

Additional supportive analyses will test robustness to missing outcomes, to baseline covariate imbalance
and to the combination of both. Speci�cally, the supportive analyses will include the following three
approaches: (1) analyses that account for any baseline covariates that are predictive of missing
outcomes, (2) analyses that account for any baseline covariates identi�ed to be imbalanced between
treatment arms, and, (3) analyses that combine both approaches (1) and (2), i.e. that account for all
baseline covariates identi�ed to be predictive of missing outcomes or to be imbalanced. For approach
(1)  to assess robustness to missing outcome patterns, if the probability of missingness is only related to
the baseline covariates in the model, then these adjusted analyses will provide valid estimates of the
intervention effect having accounted for the missing data patterns.

Sub-group analyses will assess whether there are differing intervention effects according to the following
variables: gender and baseline depressive symptoms.  To do so, the model will include an indicator for
the sub-group variable and  interactions between that indicator and intervention arm and time-point.
Baseline depressive symptoms will be included in the model as a binary variable indicating whether the
participant met the cutoff score for depressive disorder, speci�cally a a baseline PHQ-9 score of 10. 
These analyses are exploratory in nature as the study is not powered to detect such effects. Adherence in
the intervention arm will be quanti�ed through the number of sessions attended. Similarly, within the
intervention arm, we will examine potential differences in intervention due to different facilitators. To do
so, we will analyze outcomes in intervention arm only and see its relationship with facilitator. Likewise,
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within the intervention arm, we will examine whether estimated outcomes are different for those who
completed all �ve sessions vs. those who completed fewer sessions.

We hypothesize that skills acquired will mediate any impact of the intervention.To this end, we will
perform a mediation analysis within the framework outlined by Zhang et al [59]  that accounts for the
multilevel (i.e. clustered) data structure. We will use the midline measure of the Reducing Tension
Checklist as the mediating variable and the endline timepoint for outcomes of interest. We note two
important features of this analysis: (1) we have selected the midline measure for the hypothesized
mediating variable to ensure that it precedes the outcome measure in time in order to be able to make
stronger causal claims than we would were the mediator and outcome measured at the same point in
time, and, (2) we will ensure that potential confounders of the mediator-outcome relationship are
accounted for in the analysis.

Qualitative evaluation

Semi-structured interviews will be conducted with a subsample of Group PM+ participants (equal number
of completers and non-completers); Group PM+ facilitators; control arm participants; research assistants;
family members of Group PM+ participants (equal number of intervention completers and non-
completers); community informants; and local decision makers. The interviews will be conducted by
trained interviewers that are familiar with the key principles of qualitative interviewing. Interviews will
follow a semi-structured topic guide that address themes around barriers and facilitators in implementing
PM+, satisfaction with the intervention, barriers and facilitators to adherence, and barriers and facilitators
to scale up and integrating Group PM+ into other services.

All interviews will follow the same process: Group PM+ participants and other KIs will be selected through
convenience sampling. Informed consent will be obtained using a single step procedure where
participants are provided oral and written information about the study and its purpose in the local
language. The number of KI interviews in each category of respondent will be determined by empirical
saturation, with a minimum of 2 - 16 participants per each category. FGDs will also be conducted in
relevant categories.

Qualitative data analyses

The qualitative data collected from FGDs, key informant interviews and notes during the process
evaluation will be coded in NVIVO [60] and analysed using content analysis[61]on the translated
transcripts of the original language. Coding will be conducted by multiple independent raters, and inter-
rater reliability will be calculated using Kappa scores.

Ethical considerations

Throughout the different study phases participants in both arms will have access to mhGAP trained
 health staff in the districts. When necessary they will be referred to a specialist for further assessment or
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management of severe psychiatric problems. If a participant experiences psychological problems after
the project, they will be offered additional support.

All adverse events (AE) and serious adverse events (SAEs) that are reported spontaneously by the
participant or observed by either research or intervention staff and will be recorded. All staff will be
trained in the TPO Nepal Adverse Events Reporting Mechanism which guides the process of reporting and
supporting/referral in case of any adverse events.

All AEs and SAEs will be reported to a local independent Data Safety Management Committee (DSMC).
The DSMC includes psychiatrists, non-governmental organization experts in psychosocial programs, and
researchers and is established speci�cally for oversight of the trial and review of SEs and SAEs. The chair
or a nominated person from the DSMC will review SAEs within 48 hours, deciding if an SAE is likely
related or unrelated to the intervention. The DSMC will review all AEs once a month. In both instances the
committee will where necessary determining any appropriate action in respect of ongoing trial conduct
(i.e. referral to specialised care). All changes in treatment resulting from Adverse Events or Serious
Adverse Events will be reported to the DSMC in Nepal. TPO Nepal is responsible for data collection and
storage and making data available to the DSMC, funders, and IRBs for audits when appropriate.

The project has been approved locally by the Nepal Health Research Council, Kathmandu, Nepal and by
the WHO Ethical Review Committee (Version 3; Protocol ID: 2817, October 25, 2018).

Dissemination

Findings from the c-RCT will be published through various channels. In Nepal the results will e
disseminated to key stakeholders, including district, provincial, and national government, through Nepali
and English reports and presentations.  Internationnaly, the �ndings will be published in academic
journals, reports to the research funder (O�ce of U.S. Disaster Foreign Assistance/USAID) and
disseminated through the Mental Health Innovation Network (www.mhinnovation.net)  For authorship
eligibility we will comply with guidelines of the International Committee of Medical Journal Editors.
Also,additional attention will be given to recommendations for equitable representation of researchers
from LMIC for academic authorship [62]. After publication of the primary analyses, the data will be made
publicly availablto keep with transparency recommendations. 

Discussion
The described c-RCT on the effectiveness of Group PM+ in Nepal has been informed by a preceding
formative work and a feasibility c-RCT with Group PM+ in Nepal [10]. It will contribute to the building
evidence-base for transdiagnostic psychological interventions delivered by non-specialists for people in
communities affected by adversity. It builds upon the results and shown effectiveness of individual PM+
in Kenya [63] and Pakistan [64] and the �rst RCT on the effectiveness of Group PM+ has been
successfully completed in Swat valley in Pakistan [13].

http://www.mhinnovation.net/
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After individual PM+ has been found to be effective in Kenya and Pakistan, it was released for use by the
WHO [2]. The intervention manual is now used in different settings all over the world increasing access to
an evidence-based intervention for people with mental health problems. If Group PM+ is effective in both
Pakistan and Nepal, the Group PM+ manual will also be published and available on WHO’s website for
free. This will give opportunity for further adaptation and implementation of the intervention in diverse
settings with communities that are in need of better access to psychological interventions. The
intervention can be adapted for other LMIC and humanitarian settings, but also in high income settings
where brief transdiagnostic group interventions are lacking. 

Trial status

The trial is open and recruiting as of November 25, 2018 and will likely be compeleted by May 31, 2019.
The protocol (version 3) was last veri�ed 25 October 2018. Subsequent protocol modi�cations will be
reported to funders, IRBs, and registered with ClinicalTrials.gov.

Abbreviations
AE                           Adverse Event

AUDIT                   Alcohol Use Disorder Identi�cation Test

c-RCT                     Cluster randomized controlled trial

CI                            Community Informant

CIDT                       Community Informant Detection Tool

CMD                      Common Mental Disorders

CPSW                    Community psychosocial workers

DSMC                    Data Safety Management Committee

ENACT                  Enhancing Assessment of Common Therapeutic Factors

EUC                        Enhanced Usual Care

FGD                       Focus Group Discussion

GHQ                      General Health Questionnaire

IRGT                      Individually-randomized group treatment trial

LMIC                      Low- and middle-income countries

mhGAP                 mental health Gap Action Programme



Page 19/30

ODK                       Open Data Kit

PM+                      Problem Management Plus

PHCCs                   Primary Health Care Centers

PHQ                       Patient Health Questionnaire

PRIME                   Programme for Improving Mental Health Care

PTSD                      Posttraumatic stress disorder

SAE                        Serious Adverse Event

TPO                        Transcultural Psychosocial Organization Nepal

WHO                     World Health Organization

WHODAS             World Health Organization Disability Assessment Scale

Declarations
Ethical approval and consent to participate

Ethical approval has been received from the Nepal Health Research Council (NHRC) and the World Health
Organization. Informed consent will be obtained from all study participants. 

Consent for publication

Not applicable. 

Availability of data and materials

Data sharing is not applicable to this article as no datasets were generated or analyzed during the current
study. See protocol manuscript for details on planned data sharing for data generated from planned
study. 

Competing interests

The authors declare that they have no competing interests 

Funding

This evaluation of Group PM+ is supported by USAID/OFDA. The trial sponsors had no role in the
collection, management, analysis, and interpretation of data; nor the decision to submit the report for



Page 20/30

publication. The authors alone are responsible for the views expressed in this article and they do not
necessarily represent the views, decisions or policies of the institutions with which they are a�liated    

Authors’s contribution

All authors contributed to the development of the protocol. EvH and MS led the drafting of the
manuscript. MJDJ, BAK, and NPL are the PIs and site PIs of the study, and have been responsible for the
study design. ELT provided expertise in the statistical methodology of the trial. PS provided expertise to
the clinical materials and trainings. NPL, ELT, KM, MvO, PS, RB, BAK and MJDJ provided substantive
inputs and feedback on the manuscript. All authors have reviewed and approved the �nal version of the
manuscript.  

Acknowledgements

We thank the TPO Nepal leadership and PM+ research team including Suraj Koirala. We would also like to
thank Katie Dawson and Parveen Akhtar.  We are indebted to the ethical oversight and approval provided
by the Nepal Health Research Council and the WHO Ethics Research Committee. The authors alone are
responsible for the views expressed in this article and they do not necessarily represent the views,
decisions or policies of the institutions with which they are a�liated.

References
1. Dawson KS, Bryant RA, Harper M, Kuowei Tay A, Rahman A, Schafer A, et al. Problem Management

Plus (PM+): a WHO transdiagnostic psychological intervention for common mental health problems.
World psychiatry : o�cial journal of the World Psychiatric Association (WPA). 2015;14(3):354-7.
Epub 2015/09/27.

2. WHO. Problem Management Plus (PM+): Individual psychological help for adults impaired by
distress in communities exposed to adversity. Geneva: WHO, 2010.

3. OCHA. Nepal Earthquake 2015 Situation Report No. 20. 2015.

4. Tol WA, Komproe IH, Thapa SB, Jordans MJ, Sharma B, De Jong JT. Disability associated with
psychiatric symptoms among torture survivors in rural Nepal. J Nerv Ment Dis. 2007;195(6):463-9.
Epub 2007/06/15.

5. Luitel NP, Jordans MJ, Sapkota RP, Tol WA, Kohrt BA, Thapa SB, et al. Con�ict and mental health: a
cross-sectional epidemiological study in Nepal. Soc Psychiatry Psychiatr Epidemiol. 2013;48(2):183-
93. Epub 2012/07/11.

�. Kohrt BA, Hruschka DJ, Worthman CM, Kunz RD, Baldwin JL, Upadhaya N, et al. Political violence
and mental health in Nepal: prospective study. British Journal of Psychiatry. 2012;201(4):268-75.

7. Kohrt BA, Jordans MJ, Tol WA, Speckman RA, Maharjan SM, Worthman CM, et al. Comparison of
mental health between former child soldiers and children never conscripted by armed groups in
Nepal. JAMA. 2008;300(6):691-702.



Page 21/30

�. Kane JC, Luitel NP, Jordans MJ, Kohrt BA, Weissbecker I, Tol WA. Mental health and psychosocial
problems in the aftermath of the Nepal earthquakes: �ndings from a representative cluster sample
survey. Epidemiol Psychiatr Sci. 2017:1-10. Epub 2017/01/10.

9. Organization WH. Mental health atlas 2017. Geneva: 2018.

10. Sangraula M, Van't Hof E, Luitel NP, Turner EL, Marahatta K, Nakao JH, et al. Protocol for a feasibility
study of group-based focused psychosocial support to improve the psychosocial well-being and
functioning of adults affected by humanitarian crises in Nepal: Group Problem Management Plus
(PM+). Pilot and feasibility studies. 2018;4:126. Epub 2018/07/25.

11. Bryant RA, Schafer A, Dawson KS, Anjuri D, Mulili C, Ndogoni L, et al. Effectiveness of a brief
behavioural intervention on psychological distress among women with a history of gender-based
violence in urban Kenya: A randomised clinical trial. PLoS Med. 2017;14(8):e1002371. Epub
2017/08/16.

12. Rahman A, Hamdani SU, Awan NR, Bryant RA, Dawson KS, Khan MF, et al. Effect of a
Multicomponent Behavioral Intervention in Adults Impaired by Psychological Distress in a Con�ict-
Affected Area of Pakistan: A Randomized Clinical Trial. Jama. 2016;316(24):2609-17. Epub
2016/11/13.

13. Rahman A, Khan MN, Hamdani SU, Chiumento A, Akhtar P, Nazir H, et al. Effectiveness of a brief
group psychological intervention for women in a post-con�ict setting in Pakistan: a cluster
randomized controlled trial. The Lancet. 2019;accepted.

14. Chiumento A, Hamdani SU, Khan MN, Dawson K, Bryant RA, Sijbrandij M, et al. Evaluating
effectiveness and cost-effectiveness of a group psychological intervention using cognitive
behavioural strategies for women with common mental disorders in con�ict-affected rural Pakistan:
study protocol for a randomised controlled trial. Trials. 2017;18(1):190.

15. Luitel NP, Jordans MJD, Kohrt BA, Rathod SD, Komproe IH. Treatment gap and barriers for mental
health care: A cross-sectional community survey in Nepal. PLoS One. 2017;12(8):e0183223. Epub
2017/08/18.

1�. Luitel NP, Baron EC, Kohrt BA, Komproe IH, Jordans MJD. Prevalence and correlates of depression
and alcohol use disorder among adults attending primary health care services in Nepal: a cross
sectional study. BMC Health Serv Res. 2018;18(1):215. Epub 2018/03/29.

17. Pals SL, Murray DM, Alfano CM, Shadish WR, Hannan PJ, Baker WL. Individually randomized group
treatment trials: a critical appraisal of frequently used design and analytic approaches. Am J Public
Health. 2008;98(8):1418-24.

1�. Roberts C, Roberts SA. Design and analysis of clinical trials with clustering effects due to treatment.
Clinical trials (London, England). 2005;2(2):152-62.

19. Kohrt BA, Jordans MJD, Koirala S, Worthman CM. Designing mental health interventions informed by
child development and human biology theory: A social ecology intervention for child soldiers in
Nepal. American Journal of Human Biology. 2015;27(1):27-40.



Page 22/30

20. Kohrt BA, Mutamba BB, Luitel NP, Gwaikolo W, Onyango Mangen P, Nakku J, et al. How competent
are non-specialists trained to integrate mental health services in primary care? Global health
perspectives from Uganda, Liberia, and Nepal. Int Rev Psychiatry. 2019:1-17. Epub 2019/02/28.

21. Luitel NP, Jordans MJD, Adhikari A, Upadhaya N, Hanlon C, Lund C, et al. Mental health care in Nepal:
Current situation and challenges for development of a district mental health care plan. Con�ict and
Health. 2015;9(1):3.

22. Jordans MJ, Luitel NP, Pokhrel P, Patel V. Development and pilot testing of a mental healthcare plan
in Nepal. Br J Psychiatry. 2016;208 Suppl 56:s21-8. Epub 2015/10/09.

23. Jordans MJD, Luitel NP, Kohrt BA, Rathod SD, Garman EC, De Silva M, et al. Community-, facility-, and
individual-level outcomes of a district mental healthcare plan in a low-resource setting in Nepal: A
population-based evaluation. PLoS Med. 2019;16(2).

24. WHO. mhGAP Humanitarian Intervention Guide (mhGAP-HIG): Clinical management of mental,
neurological and substance use conditions in humanitarian emergencies. . Geneva: WHO, 2015.

25. Moulton LH. Covariate-based constrained randomization of group-randomized trials. Clinical trials
(London, England). 2004;1(3):297-305.

2�. StataCorp. Stata Statistical Software: Release 14. College Station, TX: StataCorp LP. 2015.

27. Gallis J, Li F, Yu H, Turner EL. cvcrand and cptest: Commands for e�cient design and analysis of
cluster randomized trials using constrained randomization and permutation tests. . Stata Journal.
2018;18:357-78.

2�. Sangraula M, Turner L, Luitle N, van ‘t Hof E, Shrestha P, Ghimire R, et al. Feasibility of group-based
focused psychosocial support to improve psychosocial well-being and functioning of adults affected
by humanitarian crises in Nepal: Group Problem Management Plus (PM+). In preparation. 2019.

29. Hayes R, Moulton L. Cluster Randomised Trials2017.

30. Kohrt BA, Luitel NP, Acharya P, Jordans MJ. Detection of depression in low resource settings:
validation of the Patient Health Questionnaire (PHQ-9) and cultural concepts of distress in Nepal.
BMC Psychiatry. 2016;16:58. Epub 2016/03/10.

31. Ustun T, Kostanjesek N, Chatterji S, Rehm J, Organization. WH. Measuring health and disability :
manual for WHO Disability Assessment Schedule ( WHODAS 2.0)  Geneva: WHO, 2010.

32. Stein ZA, Durkin MS, Davidson LL, Hasan ZM, Thorburn MJ, Zaman SS. World Health Organization.
Assessment of people with mental retardation Geneva:. In: Organization WH, editor.1992. p. 12-41.

33. Saunders J, Aasland O, Amundsen A, Grant M. Alcohol consumption and related problems among
primary health care patients: WHO Collaborative Project on Early Detection of Persons with Harmful
Alcohol Consumption—I. Addiction. 1993;88(3):349-62.

34. Babor TF, Higgins-Biddle JC. Brief Intervention for Hazardous and Harmful Drinking: A Manual for
Use in Primary Care. Geneva: World Health Organization, 2001.

35. Subba P, Luitel NP, Kohrt BA, Jordans MJD. Improving detection of mental health problems in
community settings in Nepal: development and pilot testing of the community informant detection



Page 23/30

tool. Con� Health. 2017;11:28. Epub 2017/11/29.

3�. Jordans MJ, Kohrt BA, Luitel NP, Komproe IH, Lund C. Accuracy of proactive case �nding for mental
disorders by community informants in Nepal. Br J Psychiatry. 2015;207(6):501-6. Epub 2015/10/10.

37. Goldberg D, Williams P. A user's guide to the General Health Questionnaire. . Windsor: NFER-Nelson,
1988.

3�. Minhas F, Mubbashar M. Validation of General Health Questionnaire (GHQ-12) in primary care
settings of Pakistan. Journal of the College of Physicians and Surgeons Pakistan. 1996;6:133-6.

39. Koirala N, Regmi S, Sharma V, Khalid A, Nepal M. Sensitivity and Validity of the General Health
Questionnaire-12 in a Rural Community Settings in Nepal. Nepalese Journal of Psychiatry 1999;1:34-
40.

40. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure.
Journal of general internal medicine. 2001;16(9):606-13. Epub 2001/09/15.

41. Weathers FW, Litz BT, Keane TM, Palmieri PA, Marx BP, Schnurr PP. The PTSD Checklist for DSM-5
(PCL-5). 2013.

42. Zimet G, Dahlem N, Zimet S, Farley G. The Multidimensional Scale of Percieved Social Support.
Journal of Personality Assessment. 1988;52:30-41.

43. Gierk B, Kohlmann S, Kroenke K, Spangenberg L, Zenger M, Brahler E, et al. The somatic symptom
scale-8 (SSS-8): a brief measure of somatic symptom burden. JAMA internal medicine.
2014;174(3):399-407. Epub 2013/11/28.

44. Thapa SB, Hauff E. Perceived needs, self-reported health and disability among displaced persons
during an armed con�ict in Nepal. Soc Psychiatry Psychiatr Epidemiol. 2012;47(4):589-95.

45. Price M, Szafranski DD, van Stolk-Cooke K, Gros DF. Investigation of abbreviated 4 and 8 item
versions of the PTSD Checklist 5. Psychiatry research. 2016;239:124-30. Epub 2016/05/04.

4�. Thapa SB, Hauff E. Psychological distress among displaced persons during an armed con�ict in
Nepal. Soc Psychiatry Psychiatr Epidemiol. 2005;40(8):672-9.

47. Hendrickson ZM, Kim J, Tol WA, Shrestha A, Ka�e HM, Luitel NP, et al. Resilience Among Nepali
Widows After the Death of a Spouse: "That Was My Past and Now I Have to See My Present". Qual
Health Res. 2018;28(3):466-78. Epub 2017/11/08.

4�. Tonsing K, Zimet GD, Tse S. Assessing social support among South Asians: the multidimensional
scale of perceived social support. Asian journal of psychiatry. 2012;5(2):164-8. Epub 2012/07/21.

49. Mishra DK, Thapa TR, Marahatta SB, Mahotra A. Bullying Behavior and Psychosocial Health - A
Cross-sectional Study among School Students of Pyuthan Municipality. J. 2018;16(1):73-8.

50. Kohrt BA, Jordans MJ, Rai S, Shrestha P, Luitel NP, Ramaiya MK, et al. Therapist competence in
global mental health: Development of the ENhancing Assessment of Common Therapeutic factors
(ENACT) rating scale. Behav Res Ther. 2015;69:11-21. Epub 2015/04/08.

51. Schwartz AC, Bradley RL, Sexton M, Sherry A, Ressler KJ. Posttraumatic stress disorder among
African Americans in an inner city mental health clinic. Psychiatric Services. 2005;56:212-5.



Page 24/30

52. Kohrt BA, Worthman CM, Ressler KJ, Mercer KB, Upadhaya N, Koirala S, et al. Cross-cultural gene-
environment interactions in depression, post-traumatic stress disorder, and the cortisol awakening
response: FKBP5 polymorphisms and childhood trauma in South Asia. International review of
psychiatry (Abingdon, England). 2015;27(3):180-96.

53. Wolpe J. The Practice of Behavior Therapy. New York: Pergamon Press; 1969.

54. Segal-Engelchin D, Sarid O. Brief Intervention Effectiveness on Stress among Nepalese People
Indirectly Exposed to the Nepal Earthquake. International Journal of Mental Health & Addiction.
2016;14(1):1-5.

55. Giraudeau B, Ravaud P. Preventing bias in cluster randomised trials. PLoS Med. 2009;6(5):e1000065.
Epub 2009/06/19.

5�. Caille A, Kerry S, Tavernier E, Leyrat C, Eldridge S, Giraudeau B. Timeline cluster: a graphical tool to
identify risk of bias in cluster randomised trials. BMJ (Clinical research ed). 2016;354:i4291.

57. Hooper R, Forbes A, Hemming K, Takeda A, Beresford L. Analysis of cluster randomised trials with an
assessment of outcome at baseline. BMJ (Clinical research ed). 2018;360:k1121. Epub 2018/03/22.

5�. Zou GY, Donner A. Extension of the modi�ed Poisson regression model to prospective studies with
correlated binary data. Statistical methods in medical research. 2013;22(6):661-70.

59. Zhang Z, J Zyphur M, J Preacher K. Testing Multilevel Mediation Using Hierarchical Linear
Models2009. 695-719 p.

�0. QRSInternational. NVivo qualitative data analysis Software; QSR International Pty Ltd. Version 11.
2015.

�1. Hsieh H, Shannon S. Three approaches to qualitative content analysis. Qual Health Research.
2005;15(9):1277-88.

�2. Kohrt BA, Upadhaya N, Luitel NP, Maharjan SM, Kaiser BN, MacFarlane EK, et al. Authorship in global
mental health research: recommendations for collaborative approaches to writing and publishing.
Ann Glob Health. 2014;80(2):134-42. Epub 2014/07/01.

�3. Bryant RA, Schafer A, Dawson KS, Anjuri D, Mulili C, Ndogoni L, et al. Effectiveness of a brief
behavioural intervention on psychological distress among women with a history of gender-based
violence in urban Kenya: A randomised clinical trial. PLoS medicine. 2017;14(8):e1002371. Epub
2017/08/16.

�4. Rahman A, Riaz N, Dawson KS, Usman Hamdani S, Chiumento A, Sijbrandij M, et al. Problem
Management Plus (PM+): pilot trial of a WHO transdiagnostic psychological intervention in con�ict-
affected Pakistan. World psychiatry : o�cial journal of the World Psychiatric Association (WPA).
2016;15(2):182-3. Epub 2016/06/07.

Tables
TABLE 1. Mechanisms of Action of PM+ intervention 
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PM+
Mechanisms
of Action

Description of mechanism Implementation
of mechanism

Stress
Management

Participants learn deep breathing. They are encouraged to
incorporate this mechanism into daily life (i.e. when doing
housework, walking, etc.). Grounding techniques are incorporated to
bring participants back to the present.

Session 1

Behavioral
Activation

Participants review the inactivity cycle. They choose a small activity
that they enjoy doing (i.e. making and drinking tea, meeting a friend
etc…) and create a detailed plan about when and how to conduct this
activity as a �rst step in breaking the inactivity cycle.

Session 2

Managing
Problems

Participants learn which of their problems are solvable and which are
unsolvable. One problem is chosen amongst the solvable problems
and participants brainstorm tangible solutions, then creating
manageable steps to accomplish their goals.

Session 3

Strengthening
Social
Support

Participants learn to recognize who amongst their family and friends
are existing and potential sources of support and how best to
strengthen connections with them. Social network mapping activities
are incorporated in this mechanism.

Session 4

Note: The �rst four sessions of PM+ each addresses a speci�c mechanism of action. The �fth and
last session is a review of the mechanisms of actions learned in the previous sessions.

TABLE 2. Quantitative outcome measures
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Construct Instrument Description   Assessment Time Periods  
Enrollment(-t1)                 

Baseline
(t0)

Mid
line
(t1)

End
line
(t2) 

Screening (Participants)  
Daily
Functioning

WHODAS Participants rate their
ability to engage in
daily activities

  X      

General
Psychological
Distress

Heart-mind Participants note if
they have had any
“man ko samasya” or
heart-mind problems
recently

  X      

Alcohol use
disorder

Alcohol Use
Disorders
Identi�cation Test
(AUDIT)

Participants rate
alcohol use and
associated behavior,
as well as daily
ethanol consumption

  X      

Suicidality Suicidality Participants rate if
they have recently
had suicidal
thoughts, ideation,
and plans

  X      

Primary Outcome (Participants)  
General
Psychological
Distress

General Health
Questionnaire(GHQ-
12)

Participants measure
their general
psychological
distress

    X X X

Secondary Outcomes (Participants)  
Depression
symptoms

Depression
symptoms (PHQ)

Participants rate
depression
symptoms over past
two weeks

    X X X

Daily
Functioning

WHODAS Participants rate their
ability to engage in
daily activities

    X X X

Post-
traumatic
stress
symptoms

PTSD Checklist for
DSM5 (PCL-5)

Participants rate their
post-traumatic stress
symptoms on a scale

    X X X

               
Perceived
Social
Support

Multidimensional
Scale of Perceived
Social Support
(MSPSS)

Participants assess
their own
connectedness with
close family, friends
and other forms of
support

    X X X

Somatic
Symptoms

Somatic Symptom
Scale-8 (SSS-8)

Participants rate how
much they have been

    X X X
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bothered somatic
symptoms

General
Psychological
Distress

Heart-mind Participants note if
they have had any
“man ko samasya” or
heart-mind problems
recently

      X X

Additional Measures of Mechanisms and Potential
Mediators

         

Ways of
Coping

Reducing Tension
Checklist (RTC)

Participants assess
their own behavioral
and psychosocial
skills related to
coping

    X X X

Traumatic
Events

Traumatic Events
Inventory (TEI)

Participants rate if
they have been
exposed to certain
traumatic events
throughout their
lifetime

    X   X

TABLE 3. Schedule of enrollment, interventions, and assessments for Group PM+.
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    STUDY PERIOD  
  PARTICIPANTS (direct bene�ciaries) – participants of Group PM+ or

Control Arm
 

  Enrollment Allocation Baseline Mid-line End-
line

TIMEPOINT -t1   t0 t1 t2
ENROLLMENT:  

Allocation   X      
Eligibility screen X        
Informed
consent

X   X    

INTERVENTIONS:  
PM+          
Control          

ASSESSMENTS:  
WHODAS X   X X X
Heart-mind X     X X
AUDIT X        
Suicidality X        
GHQ-12     X X X
PHQ-9     X X X
PCL-5     X X X
MSPSS     X X X
SSS-8     X X X
RCT     X X X
TEI     X X X

Figures
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Figure 1

Consort Flow Chart
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Figure 2

Supplementary Files
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