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Abstract

Background. Despite the high prevalence of mental disorders, mental health literacy has been
comparatively neglected. People’s symptom-management strategies will be influenced by their
mental health literacy. This study sought to determine the feasibility of using the World Health
Organization mhGAP-Intervention Guide (IG) as an educational tool for one-on-one contact
in a clinical setting to increase literacy on the specified mental disorders.
Methods. This study was conducted in 20 health facilities in Makueni County, southeast Kenya
which has one of the poorest economies in Kenya. It has no psychiatrist or clinical psychologist.
We recruited 3267 participants from a community that had already been exposed to commu-
nity mental health services. We used Mental Health Knowledge Schedule to measure the
changing patterns of mental health knowledge after a period of 3 months, following a training
intervention using the WHO mhGAP-IG.
Results. Overall, there was a significant increase in mental health related knowledge [mean
range 22.4–23.5 for both post-test and pre-test scores ( p < 0.001)]. This increase varied
with various socio-demographic characteristics such as sex, marital status, level of education,
employment status and wealth index.
Conclusions. mhGAP-IG is a feasible tool to increase mental health literacy in low-resource
settings where there are no mental health specialists. Our study lends evidence that the WHO
Mental Health Action Plan 2013–2020 and reduction of the treatment gap may be accelerated
by the use of mhGAP-IG through improving knowledge about mental illness and potentially
subsequent help seeking for early diagnosis and treatment.

Introduction

Besides inadequate resources especially in low- and middle-income countries (LMICs), several
factors have been identified that contribute to the treatment gap that ranges from 35% in
high-income countries (HICs) to about 70% in LMICs (World Health Organization, 2010),
including: (1) lack of knowledge of the symptoms of mental illness and how to access treat-
ment (2) prejudicial attitudes and (3) anticipated or acts of discrimination against people
who have mental illnesses (Ganasen et al., 2008; Clement et al., 2015; Hanisch et al., 2016;
Thornicroft et al., 2016). In particular, low levels of mental health literacy remain a major
hindrance to help seeking and treatment in LMICs and hence the need for innovative
interventions to increase mental health literacy (Ganasen et al., 2008).

A UK-based study involving 12–13-year-old secondary school students demonstrated that
education alone was more effective than contact intervention in younger persons with lived
experience of mental illness in increasing mental health knowledge, reducing knowledge-based
stigma, enhancing emotional wellbeing and resilience and improving help seeking attitudes
(Chisholm et al., 2016) as measured by Mental Health Knowledge Schedule (MAKS)
(Evans-Lacko et al., 2011). Another study from the same country using data from a
face-to-face survey of a nationally representative sample of adults followed annually from
2009 to 2015 found significant improvement in MAKS scores with higher impact on attitudes
of the target age group (25–45) than those aged over 65 or under 25 (Henderson et al., 2016).
A study conducted in Portugal to evaluate the effectiveness of a school-based intervention pro-
gram in promotion of mental health literacy among young people found that the experimental
group had significantly higher improvements in mental health literacy compared with the
control group and this change was moderated by various socio-demographic characteristics
(Campos et al., 2018). A recent systematic review of the available evidence for effective inter-
ventions found conflicting results and recommended further research in order to identify the
most effective interventions (Mehta et al., 2015). The WHO designed and recommended the
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mhGAP-Intervention Guide (IG) for use in low-resource settings
(World Health Organization, 2010) as a tool that can be used for
psycho-education as an intervention. This is done at two levels:
general and on a face-to-face basis to increase mental health
awareness and knowledge either for the general public without
mental illness, relatives and caregivers of people with mental illness
or people with mental illness. Although the WHOmhGAP-IG was
a product of wide expert consultation from different countries in
the world and in particular LMICs, it still recommends adaptation
to the local context. The adaptation process of the mhGAP-IG
protocol helps to overcome and resolve concerns of any commu-
nity cultural expressions and concept of mental disorder (World
Health Organization, 2010). These concerns have been observed
in several publications and may be attributed to the often observed
low level of mental health literacy (Hugo et al., 2003; Ganasen
et al., 2008; Atilola, 2015; Mutiso et al., 2017; Spedding et al.,
2018). However, we have demonstrated statistically significant
concordances of mhGAP-IG syndromes and Diagnostic and
Statistical Manual of Mental Disorders (DSM)-IV/International
Classification of Diseases (ICD)-10 disorders across a wide range
of community stakeholders (including traditional and faith practi-
tioners) (Mutiso et al., 2018a) thus demonstrating these cultural
expressions can be overcome.

This study therefore aims to determine the feasibility of using
mhGAP-IG as the intervention tool on one-on-one contact with
participants with specific mental disorders in order to increase
knowledge of mental disorders in clinical facilities located in a
rural Kenyan setting. We used the MAKS (Evans-Lacko et al.,
2011) to measure the change in mental health knowledge in peo-
ple with priority mental disorders independently confirmed using
DSM-IV/ICD-10 criteria (Van Vliet and de Beurs, 2007).

Methods

Study site

This study was conducted in Makueni County in southeast Kenya,
which lies astride the highway between the capital, Nairobi and
Mombasa, the biggest port in East Africa. The county is sparsely
populated, with approximately 1 million residents (51% female,
49% male), a population density of 124.9 people per km2 and a
total of 186, 478 households. It has one of the poorest economies
in Kenya (Government of Makueni County, 2018). It has neither a
psychiatrist nor a clinical psychologist.

At the time of the study, Makueni County had one referral hos-
pital, six sub-county hospitals, 21 health centers, 113 dispensaries
and 11 private clinics (Government of Makueni County, 2017b). In
consultation with the county officials, five dispensaries, nine health
centers, five sub-county hospitals and the county referral hospital
were selected as representative study sites for the entire county.

Study design

The study was a longitudinal continuous recruitment design. A
one group pre-/post-intervention was developed and implemen-
ted. Assessments were done at baseline and 3 months.

Measures

Researcher-designed socio-demographic questionnaire
This measure was given at baseline. We used data from this tool to
create the wealth index (Smits and Steendijk, 2015). To do this,

we used factor scores derived through principal component ana-
lysis (PCA) as the weights of items in its asset index (Vyas and
Kumaranayake, 2006). Factor scores are a measure of the strength
of association of an item with the first principal component. The
presence of electricity in one’s home, ownership of items
(refrigerator, TV, bicycle, motorcycle, cellphone, radio and
motor vehicle); how food is cooked in their house (gas stove,
kerosene stove, electric stove, charcoal and wood); the type of
residence (tenant, own house, stay with family and other) and
the wall material in the residence they live in (mud, plastered
mud, iron sheets, wood and brick/stone) were used in construct-
ing each participant’s wealth index. The wealth index is classified
into five quintiles with first quintile representing the lowest level
of wealth and fifth being the highest. This classification has been
used in other studies in LMICs including Kenya (Howe et al.,
2008; Mutiso et al., 2018b).

Mental health knowledge schedule
Stigma-related and disorder-specific mental health knowledge was
assessed using the MAKS (Evans-Lacko et al., 2010). MAKS is a
12-item scale, scored on a 5-point Likert scale from ‘strongly
disagree’ to ‘strongly agree.’ A strongly agree response to a correct
statement is scored at 5 points while 1 point reflects a strongly dis-
agree response with a correct statement. The first six items assess
stigma-related mental health knowledge areas, i.e. help-seeking, rec-
ognition, support, employment, treatment and recovery and the next
six items inquires about knowledge of mental illness conditions.

Item 6 is reverse coded since strongly agreeing with the state-
ment implies poor mental health knowledge. A MAKS total
score is calculated for items 1–6 with a higher total score indicating
greater mental health knowledge and the highest possible score
being 30. Items 7–12 are scored similarly to items 1–6 and assess
knowledge about specific psychiatric disorders by measuring
correct identification of disorders. Participants are presented
with the following words – depression, stress, schizophrenia, bipo-
lar disorder, drug addiction and grief – and then asked to what
extent each word is a mental illness. They rate each word on a
5-point Likert scale from ‘strongly disagree’ to ‘strongly agree.’
Items 8 (stress) and 12 (grief) are reverse coded because strong
agreement that these are mental illnesses indicates lower mental
health knowledge. The MAKS was found to have adequate test–
retest reliability (0.71 Lin’s concordance statistic) and moderate
internal consistency (Cronbach’s α = 0.65) in a British sample
(Evans-Lacko et al., 2010). The MAKS has been used in a variety
of mental health knowledge and stigma-related studies globally
including Kenya (Evans-Lacko et al., 2013; Li et al., 2014;
Martensson et al., 2014; Chisholm et al., 2016; Mutiso et al., 2017).

MINI Plus

The MINI Plus (Sheehan et al., 1998) is a brief structured diagnos-
tic psychiatric interview for DSM-IV/ICD-10 psychiatric disorders
(Van Vliet and de Beurs, 2007). The MINI Plus has good psycho-
metric properties (Sheehan et al., 1998). It can be administered by
trained lay people and extensively used in LMICs including Kenya
(Mutiso et al., 2018a; van Heyningen et al., 2018).

Study procedures

WHO mhGAP-IG adaptation
The mhGAP-IG (World Health Organization, 2010) gives guide-
lines for context adaptation to each individual local context where
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it is used. In our case, the adaptation process was conducted by a
working group composed of Kenyan psychiatrists, clinical psy-
chologists, nurses, a clinical officer, a sociologist and a linguist,
who went through all the statements in mhGAP-IG to ensure
they were linguistically and culturally appropriate in the Kenyan
context without changing the original meaning. Any discrepan-
cies were discussed by the original group until a consensus was
achieved. The adapted version was then translated by a linguist
to the Kamba dialect and by another linguist back to English.
This process went back and forth until the back translated and
the original versions totally agreed. The adapted English and
Kamba versions were piloted with traditional healers (THs),
faith healers (FHs) and nurses and clinical officers who found
no ambiguities or difficulties in understanding the instrument.
These versions were then adopted.

Trainings
We conducted three sets of trainings as listed below:

(a) Screening staff [community health workers (CHWs), FHs
and THs]. The adapted mhGAP-IG manual provided the frame-
work for 5 full days of residential training for two subgroups: (1)
FHs and THs and (2) CHWs. The trainings were conducted by a
clinical psychologist, a public health physician and a nurse. The
trainings covered each of the symptoms of the five key disorders
on the mhGAP-IG. Teaching methods included PowerPoint
presentations, case discussions combined with group activities,
mock consenting, screening and referral processes. They were
trained on screening for mental disorders using the mhGAP-IG
and how to make referrals for independent confirmatory tests.
Overall 60 CHWs, 51 FHs and 59 THs were trained.

(b) Independent research assistants: The same team of
trainers conducted a 1 week residential training for 20 research
assistants, one from each for the 20 study sites. They had been
competitively recruited from the community by the research
team. They were trained on study procedures including, but not
limited to; administration of study instruments, scoring of
MINI Plus and were trained to refer the positive confirmed diag-
noses to nurses and clinical officers for clinical interventions
using the mhGAP-IG.

(c) Nurses and clinical officers: A total of 40 primary health-
care workers (nurses and clinical officers) working in the 20 facil-
ities were trained on the mhGAP-IG intervention for the priority
mental disorders. In some cases, other health workers would also
screen patients in the health facilities during their routine work
and refer them to their colleagues who had received training on
mhGAP-IG interventions.

Participants’ recruitment
Participants were recruited by trained CHWs attached to the 20
facilities and FHs or THs and nurses and clinical officers operat-
ing in the catchment areas who screened them for suspected men-
tal health disorders and referred to health facility for confirmatory
diagnosis by independent research assistants. Only those above
18 years and who gave informed consent were recruited for
the study.

DSM-IV/ICD-10 confirmatory test
Participants who screened positive on MINI Plus were referred to
a trained nurse or clinical officer for mhGAP intervention. This
was done by trained research assistants based in the facilities.

The mhGAP interventions
Trained nurses and clinical officers offered the required
mhGAP-IG interventions to the patients depending on the condi-
tion for which they had been referred to by the independent
research assistants. The intervention was either in form of
psycho-education only or a combination of psycho-education
and pharmacotherapy. It is important to emphasize that irrespect-
ive of the condition the patient was referred for, psychoeducation
and mental health advocacy was offered as part of the interven-
tion. Psychoeducation entails the definition of mental illness,
causes, symptoms and treatment options available. The length
of intervention varied with the type and severity of the condi-
tion(s) and whether there were any comorbidities. On average
the interventions lasted between 20 and 45 min. After interven-
tion patients were given a return date which was 3 months later
during which a repeat MAKS was administered. Figure 1
summarizes the study procedures.

Other measures

For the purpose of this paper, we report specifically on changing
levels of mental health as measured by MAKS and how it is
related to social-demographics and the DSM-V/ICD-10 diagno-
ses. We exclude clinical and psychosocial outcomes that were
also studied over the 3 month follow-up. These are being reported
separately.

Statistical analysis

Descriptive statistics were run to determine socio-demographic
characteristics of the sample as well as selected items of MAKS.
Paired sample t tests were used to assess the differences pre-
and post-intervention on the individual item scores as well as
the total scores. In order to assess who might have benefited
from the intervention, we used linear mixed model with socio-
demographic characteristics as fixed effects and time as both
fixed and random effects. Scores of participants who were lost
to follow-ups were imputed using five randomly generated scores
based on their baseline MAKS scores, gender, age, marital status,
level of education, employment status, wealth index and the type
of diagnosis at baseline. Sensitivity analysis was done using
complete cases only. All the analyses were done using STATA
version 14.

Results

Table 1 summarizes the social-demographics, wealth index and
DSM-IV/ICD-10 diagnoses at pre- and post-intervention, and
the follow-up rates for each variable at 3 months. A total of
4578 participants completed the pre-test survey of whom 3267
completed the post-test 3 months later. The average follow-up
rate was 71.4% (range 53–78%). The lowest follow-up rates were
for suicide behavior (53.1%), substance abuse dependence
(57.4%), alcohol abuse/dependence (63.5%) and un-employed
(63%). The follow-up rates above the overall average were in self-
employed (78%), major depression (76%), secondary and tertiary
education (75.7% each), quintiles 4 and 5 (75% and 76% respect-
ively) and cognitive disorder (74.8%).

More than 50% of the participants were females, married and
had only primary level education. The 60+ year olds formed the
largest age group. The self-employed were the most common
on the employment status. The wealth index was similar across
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age groups. Depression was the commonest single diagnosis
(42.4% and 54.1% pre- and post-test). Those who had more
than one diagnosis constituted the second most common group
(24.7% and 22.9% pre- and post-test) followed by cognitive disor-
ders (dementia) at 14.5% and 15.2% pre- and post-test. Suicidal
behavior and mania/hypomania were the least common. We con-
ducted the statistical tests based on gender, marital status, level of
education, employment status, diagnosis age and baseline MAKS
scores to determine whether loss to follow-up differed by groups
and those who were widowed/separated/divorced; unemployed
participants; diagnosed of suicide (46.9%), alcohol abuse
(36.5%), substance abuse (42.6%) and psychosis (33%) and
high-baseline MAKS scores were likely to be lost to follow-up.

Table 2 summarizes comparison of mean pre-test and post-test
scores and overall percentage change of those agreeing (slightly
and strongly) on the 12 items of MAKS. In all of them there
was a significant change ( p < 0.001) between the pre and

end-post-test main scores. Sensitivity analysis revealed that no sig-
nificant differences between the complete cases and imputed
values were observed.

Figures 2 and 3 give details on changing patterns on the 6 item
Likert scale for each of the MAKS variables. Across the table, there
was an overall shift from ‘not agreeing at all’ toward ‘agreeing
and strongly agreeing.’ The only reverse in both Tables 2 and 3
was in the statement for item 6: ‘Most people with mental health
problems go to a healthcare professional to get help’ from 13.8%
to 9.3%..

Table 3 summarizes the predictors of the outcomes on mental
health knowledge. The socio-demographic and economic indica-
tors which were predictors of improvements in mental health
literacy ( p < 0.05) included male gender, the married and single
as opposed to widowed, divorced or separated, employed status
rather than self-employed, self-employed rather than un-
employed (no job) and low wealth index. Age was not a predictor.

Fig. 1. Recruitment and study steps’ flow chart.
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Participants who were diagnosed with suicide, alcohol depend-
ence and psychosis had significantly higher improvements in
mental health literacy as compared with those diagnosed with
depression ( p < 0.05). However those diagnosed with cognitive
disorders had significantly less improvements in literacy as
compared with those diagnosed with depression ( p < 0.001). No
significant differences were found between those diagnosed with
mania/hypomania; substance abuse; epilepsy; comorbid and
those diagnosed with depression.

Discussion

Socio-demographic characteristics and follow-up rates

The involvement and interest of stakeholders from the commu-
nity engagement stage through the high turn up for voluntary
screening all the way to follow-up as summarized in Figure 1 sug-
gests a community not only interested in awareness but also ready
to seek help. The socio-demographic patterns in this study are
on a population that had undergone community awareness on

Table 1. Demographic characteristics of participants, dropouts and follow-up rates

Variable Category

Pre-test
N = 4578

Post-test
N = 3267

Dropouts
N = 1311

Follow-up
rate (%)

n (%) n (%) n (%) 71.4

Gender Female 2978 (65.1) 2160 (66.1) 818 (27.5) 72.5

Male 1600 (34.9) 1107 (33.9) 493 (30.8) 69.2

Marital status Married 3102 (67.8) 2290 (70.1) 812 (26.2) 73.8

Single/never married 660 (14.4) 441 (13.5) 219 (33.2) 66.8

Widowed/divorced/separated 816 (17.8) 536 (16.4) 280 (34.3) 65.7

Education level No formal education 962 (21.0) 677 (20.7) 285 (29.6) 70.4

Primary education 2616 (57.1) 1834 (56.1) 782 (29.9) 70.1

Secondary education 888 (19.4) 672 (20.6) 216 (24.3) 75.7

Tertiary/university education 111 (2.4) 84 (2.6) 27 (24.3) 75.7

Missing 1 (0.0) 0 (0.0) 1 (100.0)

Employment status Self-employed 1912 (41.8) 1492 (45.7) 420 (22.0) 78.0

Employed 1032 (22.5) 745 (22.8) 287 (27.8) 72.2

Unemployed 1626 (35.5) 1024 (31.3) 602 (37.0) 63.0

Missing 8 (0.2) 6 (0.2) 2 (25.0)

Age 20 years and below 102 (2.2) 71 (2.2) 31 (30.4) 69.6

21–30 years 599 (13.1) 420 (12.9) 179 (29.9) 70.1

31–40 years 826 (18.0) 594 (18.2) 232 (28.1) 71.9

41–50 years 784 (17.1) 575 (17.6) 209 (26.7) 73.3

51–60 years 778 (17.0) 564 (17.3) 214 (27.5) 72.5

60 years and above 1489 (32.5) 1043 (31.9) 446 (30.0) 70.0

Wealth index Quintile 1 779 (17.0) 531 (16.3) 248 (31.8) 68.2

Quintile 2 901 (19.7) 648 (19.8) 253 (28.1) 71.9

Quintile 3 972 (21.2) 702 (21.5) 270 (27.8) 72.2

Quintile 4 902 (19.7) 618 (18.9) 284 (31.5) 68.5

Quintile 5 1024 (22.4) 768 (23.5) 256 (25.0) 75.0

Diagnosis Major depression 1939 (42.4) 1474 (45.1) 465 (24.0) 76.0

Suicidal behavior 49 (1.1) 26 (0.8) 23 (46.9) 53.1

Mania/hypomania 42 (0.9) 30 (0.9) 12 (28.6) 71.4

Alcohol dependence/abuse 271 (5.9) 172 (5.3) 99 (36.5) 63.5

Substance abuse/dependence 136 (3.0) 78 (2.4) 58 (42.6) 57.4

Psychosis 106 (2.3) 71 (2.2) 35 (33.0) 67.0

Cognitive disorder 662 (14.5) 495 (15.2) 167 (25.2) 74.8

Epilepsy 242 (5.3) 173 (5.3) 69 (28.5) 71.5

Comorbid 1131 (24.7) 748 (22.9) 383 (33.9) 66.1
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mental health; had volunteered to participate in screening and
subsequent diagnostic process and agreed to participate in the
mhGAP-IG intervention at the health facilities. These socio-
demographic characteristics, therefore, do not reflect the general
population in the same communities. For the same reasons the
patterns of the DSM-IV/ICD-10 do not reflect those found on
non-clinical population and more specifically reflect the mental
disorders specified in the mhGAP-IG for adults. It is also worth
noting that the 60+ represented the most common age group in
a country where there is a pyramid population structure
(Review, 2018). This is a reflection that this was a clinical
population that was self-selecting.

The 3-month follow-up in this study is longer than the 2 week
follow-up in a UK study among adolescents (Chisholm et al.,
2016) that used MAKS. The UK study did not use the
mhGAP-IG as the intervention. The mhGAP-IG is meant for
low-resource settings. The post-intervention test was unlikely to
be affected by recent memories of the answers given 3 months
earlier and therefore minimized the ‘recency effects’ (Morrison
et al., 2014). Therefore, the responses obtained at 3 months reflect
real change or non-change between the pre- and post-test points.

We regard the 71.4% follow-up rate at 3 months as not only sat-
isfactory but encouraging for the following reasons in the context in
which the study was conducted: the average distance between a

homestead and the nearest health facility is 5 km or much further
in many cases (Government of Makueni County, 2017a). This
means people have to walk or pay for public transport.
Furthermore, the person with the mental disorder has to be accom-
panied by at least one relative and therefore have to incur transport
costs for at least two people, including the costs of meals and other
incidentals. This is a trip that lasts at least half a day,meaning setting
aside economic activities to go to seek health services. Although the
consultation fees , costs for the drugs and any intervention were
waived and paid for by the County Government for this study,
they still had to pay for any laboratory tests if they were suspected
to have co-morbid physical conditions. Given that 65% of the
study community live on less than 1 USD a day, the economic bar-
rier for accessing health services can be highly prohibitive
(Government of Makueni County, 2017a). It is therefore not sur-
prising that the best follow-up rates were associated with being self-
employed (doing own business thus flexible with their time plan-
ning), employed, wealth index quintiles 4 and 5 and higher educa-
tion (secondary and tertiary) that is a reflection of higher chances of
being employed or self-employed. By extrapolation, it may be that
economic factors in patients and their caregivers is as influential
as lack of human resources in contributing to the high treatment
gap associated with LMICs (Patel et al., 2016) as already implied
in one of our Kenyan studies (Ndetei et al., 2009).

Table 2. Comparisons of mean pre-test and post-test scoresa and proportion of agreeing for mental health schedule (MAKS) items pre and post intervention

Survey question (MAKS)

Mean (S.D.) Mean (S.D.)

Mean change
(S.D.)b p Value

Proportion agreeing

p Valuec
Pre-test
(N = 3267)

Post-test
(N = 3267) Pre (%) Post n (%)

1. Most people with mental health problems want to
have paid employment

4.0 (1.0) 4.3 (0.9) 0.32 (1.28) <0.001 2325 (71.2) 2693 (82.4) <0.001

2. If a friend had a mental health problem, I know
what advice to give them to get professional help

4.1 (1.0) 4.3 (0.8) 0.25 (1.04) <0.001 2366 (72.4) 2651 (81.1) <0.001

3. Medication can be an effective treatment for
people with mental health problems

4.1 (1.2) 4.3 (1.0) 0.16 (1.11) <0.001 2502 (76.6) 2599 (79.6) <0.001

4. Psychotherapy (e.g. talking therapy or counseling)
can be an effective treatment for people with mental
health problems

4.0 (1.1) 4.3 (0.9) 0.27 (1.11) <0.001 2283 (69.9) 2663 (81.5) <0.001

5. People with severe mental health problems can
fully recover

3.9 (1.1) 4.2 (0.9) 0.27 (1.19) <0.001 2148 (65.7) 2449 (75.0) <0.001

6. Most people with mental health problems go to a
healthcare professional to get help R.C.

2.3 (1.2) 2.1 (1.2) −0.18 (1.31) <0.001 451 (13.8) 303 (9.3) <0.001

Scale mean (S.D.) 22.4 (3.5) 23.5 (3.1) 1.08 (3.44) <0.001 – – –

Scale mean (S.D.)d (N = 4578) 22.7 (3.5) 23.6 (3.0) 0.94 (3.39) <0.001 – – –

Scale Cronbach’s α 0.47 0.51 – – –

7. Depression 4.0 (1.0) 4.4 (0.8) 0.34 (1.10) <0.001 2288 (70.0) 2735 (83.7) <0.001

8. Stress R.C. 2.0 (1.1) 1.7 (0.9) −0.28 (1.17) <0.001 265 (8.1) 71 (2.2) <0.001

9. Schizophrenia 4.5 (1.0) 4.7 (0.7) 0.17 (0.78) <0.001 2871 (87.9) 3024 (92.6) <0.001

10. Bipolar disorder (manic-depression) 4.3 (1.1) 4.5 (0.8) 0.20 (1.00) <0.001 2581 (79.0) 2861 (87.6) <0.001

11. Drug addiction 3.9 (1.2) 4.2 (1.0) 0.28 (1.29) <0.001 2103 (64.4) 2461 (75.3) <0.001

12. Grief R.C. 2.1 (1.2) 1.7 (0.9) −0.40 (1.24) <0.001 353 (10.8) 96 (2.9) <0.001

R.C., Denotes reverse coded items.
a1 = strongly disagree, 2 = disagree, 3 = neither agree nor disagree, 4 = agree slightly, 5 = agree strongly.
bPaired t test.
cMcNemar’s χ2 test.
dMissing values were imputed using multiple imputation using of five randomly generated numbers based on the baseline MAKS scores and socio-demographic characteristics for 1311
participants (28.6%).
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We have demonstrated in one of our studies that the concept
of ‘recovery’ and the need for continued visit to a health facility is
contextually defined by the patient and not necessarily by the
clinician (Mendenhall et al., 2017). The patients balance the
severity of symptoms against other concurrent physical symptoms
or economic considerations and other priorities of life thus may
decide that symptoms, no matter how severe, are no longer a
priority. Therefore, the lost to follow-up of 28.6% may not
necessarily imply recovery.

Changing patterns on MAKS scores

Overall, there was significant increase in the mean scores ( p <
0.001) for each of the 12 MAKS variables as well as the increase
in average percentages on agreement on each of the 12 MAKS
variables ( p < 0.001). As already explained the patients had
already been exposed to mhGAP-IG during the community
entry in group situations and also during screening by the various
service providers. It is therefore not surprising that they had some

Fig. 2. Percentage of responses to individual items
before and after intervention on the first six items
of MAKS.

Fig. 3. Percentage of responses to individual items
before and after intervention on the last six items
of MAKS.
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awareness at pre-intervention period. However, there were signifi-
cant differences between the two tests, separated by intervention
given immediately after the pre-test. We would like to believe
that the intervention played a key role in these differences.
Characteristic of our intervention is that we used mhGAP-IG
on a face to face contact for each of the patients who took part
in this study. We not only provided psychosocial and biological
interventions as prescribed by the mhGAP-IG, but also the

opportunity to increase mental health literacy and awareness,
talk about stigmatization and their human rights, just as prescribed
by themhGAP-IG. It is not surprising that the scores to the statement
that ‘Mostpeoplewithmental healthproblems go toa healthcare pro-
fessional to get help’ decreased from13.8% to 9.3% signifying that the
participants acknowledged following the intervention that some of
the symptoms that they have been having are indeed symptoms of
mental illness only that they did not go for help.

Table 3. Linear mixed model assessing predictors of mental health knowledge post interventiona

Parameter Category N

Pre Post

β (S.E.) 95% CI Sig.M ± S.D. M ± S.D.

Gender Female 2978 22.6 ± 3.5 23.4 ± 3.1 Ref.

Male 1600 22.8 ± 3.4 23.9 ± 2.9 0.37 (0.09) 0.19–0.55 <0.001

Marital status Married 3101 22.6 ± 3.6 23.4 ± 3.2 Ref.

Single/never married 660 22.6 ± 3.2 23.7 ± 2.8 0.21 (0.13) −0.05 to 0.46 0.109

Widowed/divorced/separated 816 23.1 ± 3.0 24.1 ± 2.7 0.28 (0.11) 0.07–0.49 0.010

Education level No formal education 962 23.5 ± 2.9 24.4 ± 2.7 Ref.

Primary education 2615 22.7 ± 3.3 23.7 ± 2.8 −0.61 (0.11) −0.83 to −0.39 <0.001

Secondary education 888 21.7 ± 4.1 22.5 ± 3.5 −1.26 (0.14) −1.54 to −0.98 <0.001

Tertiary/university education 111 23.1 ± 3.7 23.1 ± 3.8 −0.13 (0.28) −0.67 to 0.41 0.630

Employment status Self-employed 1912 22.3 ± 3.6 23.5 ± 3.0 Ref.

Employed 1031 23.1 ± 3.3 24.0 ± 2.8 0.42 (0.10) 0.22–0.63 <0.001

Unemployed 1626 22.8 ± 3.4 23.4 ± 3.2 −0.18 (0.09) −0.37 to 0.00 0.052

Age 18–40 years 1527 22.3 ± 3.6 23.4 ± 2.9 Ref.

41–60 years 1561 22.8 ± 3.4 23.6 ± 3.1 0.17 (0.10) −0.02 to 0.37 0.077

Above 60 years 1489 22.9 ± 3.4 23.8 ± 3.0 0.25 (0.12) 0.02–0.48 0.036

Wealth index Quintile 1 779 24.0 ± 2.6 24.6 ± 2.5 Ref.

Quintile 2 901 23.4 ± 2.6 24.2 ± 2.3 −0.43 (0.13) −0.68 to −0.17 0.001

Quintile 3 971 23.0 ± 3.0 23.7 ± 3.1 −0.77 (0.13) −1.02 to −0.53 <0.001

Quintile 4 902 22.7 ± 3.5 23.2 ± 3.6 −1.12 (0.13) −1.37 to −0.86 <0.001

Quintile 5 1024 20.6 ± 4.2 22.5 ± 3.0 −2.37 (0.13) −2.64 to −2.11 <0.001

Diagnosis Major depression 1939 22.6 ± 3.7 23.3 ± 3.3 Ref.

Suicide behavior 49 24.0 ± 2.5 24.6 ± 1.6 1.26 (0.37) 0.53–1.99 0.001

Mania/hypomania 42 23.1 ± 2.8 23.7 ± 2.3 0.39 (0.41) −0.41 to 1.19 0.337

Alcohol dependence/abuse 270 23.2 ± 3.0 24.9 ± 2.5 0.72 (0.18) 0.36–1.07 <0.001

Substance abuse/
dependence

136 22.7 ± 2.8 24.0 ± 2.4 −0.28 (0.23) −0.73 to 0.18 0.238

Psychosis 106 23.3 ± 2.8 24.3 ± 2.7 0.59 (0.26) 0.08–1.10 0.024

Dementia 662 22.3 ± 3.7 23.4 ± 3.1 −0.58 (0.12) −0.82 to −0.34 <0.001

Epilepsy 242 22.7 ± 3.0 23.7 ± 2.8 0.21 (0.19) −0.16 to 0.58 0.275

Comorbid 1131 22.7 ± 3.3 23.7 ± 2.7 −0.02 (0.10) −0.22 to 0.17 0.807

Time Pre-post 4578 22.7 ± 3.5 23.6 ± 3.0 0.94 (0.05) 0.84–1.04 <0.001

Intercept Constant 22.95 (0.18) 22.59–3.30 <0.001

Random-effects parameters Estimate S.E. 95% CI

Time Variance – – 0.00 0.00 0.00–0.00 –

Residual Variance – – 5.74 0.12 5.51–5.98 –

aResults from a single mixed model adjusting for all variables: Ref., reference category; S.E., standard error; β, beta coefficient is then the average difference in MAKS scores between the
category for the reference group and the category for which the comparison group and 95% CI, 95% confidence interval.
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Unlike other studies (Henderson et al., 2016), we found that
males had significantly higher increase in mental health knowledge
as compared with females. This would be a positive finding if
increase in knowledge leads to reduction in stigma and help seeking.
It has been suggested that men are particularly affected by stigma in
terms of being deterred from seeking treatment (Addis andMahalik,
2003; Galdas et al., 2005). Our findings therefore suggest that
mhGAP-IG intervention in increasing knowledge in mental health
was effective even in men and presumably reduction in stigma.

In our study, participants with lower wealth index had signifi-
cantly more improvements in mental health knowledge as
compared with those with higher wealth index. This is in contrast
with the findings of Henderson and colleagues who found that
higher wealth index was associated with more knowledge as com-
pared with those with the lowest wealth index (Henderson et al.,
2016). While we do not have an explanation for this finding in
Kenya, it is nevertheless encouraging because the mhGAP-IG
was meant to target the low-resource settings in (Fosu, 2015).

Participants who were diagnosed with suicide, alcohol depend-
ence and psychosis had significantly higher increase in mental
health knowledge as compared with those diagnosed with depres-
sion. We may attribute this to the dramatic presentations of these
conditions because of their outwardly disturbed behavior that
often precipitates a crisis. An explanation helps to portray these
conditions as manageable mental issues rather than a weak charac-
ter for suicide and alcohol dependence (Judd et al., 2006; Peluso Éde
and Blay, 2008) or supernatural explanation for psychosis (Bhikha
et al., 2012). These positive improvements in the variousmental dis-
orders have also been found in HICs (Pescosolido et al., 2010;
Livingston et al., 2012). This is as opposed to dementia/
cognitive deficits which have a slow and insidious onset and
regarded as a natural and normal process of aging. However, the
MAKS, a quantitative instrument and the mhGAP-IG essentially
a clinical instrument, cannot give us the explanations for these
responses, thus the need for mixed methods approach. The fact
that after intervention grief and stress were not regarded as mental
illness would suggest that the participants had accurate information
and understanding of what amental disorder is, rather than normal
reactions to situations in grief and stress.

Our study has demonstrated that face-to-face contact during
mhGAP-IG intervention within people living with mental disor-
ders was effective in improving mental health knowledge and
increasing the levels of recognition and familiarity in some of
the mental health conditions. From our search, we could not
find another study that used mhGAP-IG to increase literacy
and reduce perceived discrimination – hence no other similar
studies to compare with ours. However, the results are in line
with other findings from HICs (Chisholm et al., 2016; Hanisch
et al., 2016; Hansson et al., 2016; Henderson et al., 2016) which
had not used the mhGAP-IG. This suggests that mhGAP-IG is
comparable in efficacy with other interventions to increase mental
health knowledge and awareness.

The high follow-up rate despite high potential economic
barriers points to a population determined to achieve a certain
level of functional ‘recovery.’ Recovery and therefore reduction of
treatment gap needs to be re-defined to different contexts, i.e. a
universal definition of recovery may not be necessary or practical.

Conclusions

The mhGAP-IG may be a feasible tool to increase mental health
knowledge in low-resource countries where there are no mental

health specialists. Our study lends evidence that the WHO
Mental Health Action Plan 2013–2020 and reduction of the treat-
ment gap may be accelerated by use of mhGAP-IG through
improving knowledge about mental illness and potentially subse-
quent help seeking for early diagnosis and treatment.

Strengths of the study

The main strengths of this study include a relatively large sample
size and a longer (3 months) interval between pre-test and post-test
hence reducing the recency bias. Others include the use of existing
community resources and WHO recommended mhGAP-IG as an
intervention tool and therefore replicable and sustainable.

Limitations of the study

We did not have a control group which would have enabled us
to convincingly associate the increase inMAKS scores with the inter-
vention. Second, we included only those patients who screened posi-
tive on the priority mental disorders in the mhGAP-IG which was
our primary tool. Third, this study was conducted in only one geo-
graphical site which had been sensitized to mental health awareness.
However, whenever a study is done in a community, there is the need
for community entry, engagement, awareness and the opportunity to
interrogate the purposes of the study and any questions for informed
community consent. Furthermore, our primary concern was the
increase inmental health literacy at 3 month follow-up over the base-
line following the intervention. Fourth, we did not include a qualita-
tive approach that would have enabled us to probe the quantitative
responses in MAKS. Finally, we do not know the sustainability of
this knowledge over much longer follow-up although most studies
including those in HICs had follow-ups shorter than 3 months.

Data

Data for this study will be made available upon written request to
the corresponding author detailing the specific parts of the data to
be shared and the intended purpose.
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