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Glossary: Definition of concepts

Comparison Group: The group considered to be the general population to which the households
of people with SMD were matched to.

Disability: Disability refers to limitations in performing socially defined roles and tasks expected

within a social-cultural and physical environment such as family, work, recreation, and self-care.

Food insecurity: Food insecurity is defined as “uncertain access by all people, at all times, to
adequate food for an active and healthy lifestyle”, UN-Food and Agricultural Organisation (FAQO)
(2004). It is also defined as “lack of access to sufficient, safe and nutritious food that meets
individual’s dietary needs and preferences for an active and healthy life”, according to World
Bank (1986).

Food security: Food security is a situation that exists when “all people, at all times, have physical,
social and economic access to sufficient, safe and nutritious food that meets their dietary needs
and food preferences for an active and healthy life ”, according to UN-FAO (2002). Household
food security is then understood as the application of this concept to the family level, with

individuals within households as the focus of concern.

Households of people with SMD: These are the household of people with SMD who were
recruited into the PRIME study.

Integrated primary mental health care: A task-sharing approach to scaling up mental health
care whereby mental health care for priority conditions is integrated into the routine health care
services. Primary health care workers based in health centres are trained in identification, treatment
and referral of people with SMD. The intervention package relies on an evidence-based set of
clinical guidelines from the WHO’s mhGAP intervention guide, which includes bio-medical and
psycho-educational intervention, collaborative approaches and psycho-social rehabilitation

packages.

People with SMD: Individuals diagnosed with a standard tool (here OPerational CRITeria for

research—OPCRIT) to manifest known symptoms of severe mental disorder, as defined below.

Psychotropic medications: In this study, this refers to medications capable of affecting the
mind/mental activity, emotions and behavior, denoting medications used in the treatment of mental

disorders, as per Webster's New World Medical Dictionary.
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Severe mental disorder: mental and psychopathology meeting criteria for the Diagnostic and
Statistical Manual-1V (DSM-IV) diagnosis of bipolar disorder, schizophrenia, schizoaffective

disorder, depression with psychotic features, characterized as enduring and needing treatment.

Treatment attendance: This refers to the number of clinical appointments at PHC which were

attended by a study participant with SMD.

Work impairment: functional limitation of work-related tasks resulting from a medical condition
or disability is referred to as “work-related impairment” and replaces the concept of “whole person
impairment”, which relates more generally to a person’s overall health status, according to

American Medical Association’s Guide.

viii



List of tables

Table 1. Severe Mental Disorder, disability/functioning and impact of Intervention........... 14
Table 2. Interventions for SMD and impact on Work productivity ............cccceeerencienennnn. 22
Table 3. Summary of Food Insecurity (FI) and Mental Health Conditions in sub-Saharan
N o7 TSP 29
Table 4. Study aim and design for the three StUdies ... 43
Table 5 Sample size estimations for differing assumptions ...........cccoceveveienienie e 46
Table 6. Comparison of Characteristics of households with a person with severe mental
disorder (SMD) and comparison houSENOIdS ..o 65
Table 7. Severe food insecurity and other factors in the univariate and fully adjusted
multivariable model among persons With SMD ... 66
Table 8. Univariate and fully adjusted multivariable model of food insecurity with disability
T [0 1= o SRR 67
Table 9. Zero-inflated Negative Binomial Regression model of factors associated with
(0L o] |/ 68
Table 10. Diagnosis categories of participants With SMD ............cccociiiiiiicic e 69
Table 11. Sociodemographic and clinical characteristics of study participants................... 70
Table 12. Factors associated with severe food insecurity in people with severe mental
L6 Ty 0) (e 1< PP 72
Table 13. Factors associated with work impairment in people with severe mental
Q0] (e 1< TR 73
Table 14. Summary of the association between baseline characteristics and loss to follow-
0 TR PP P PPN 75
Table 15. Baseline sociodemographic and clinical characteristics of study participants who
were assessed at both baseline (T1) and twelve months (T2) ........cccoovevviiiiicce i, 76
Table 16. Factors associated with improved food insecurity in people with severe mental
disorder and comparison hoUSENOIAS. ............coiiiiiiiii e 78
Table 17. Factors associated with change in HFIAS score over a year in households of people
with SMD and comparison hOUSENOIAS ...........cceeiiiiiiii e 79
Table 18. Factors associated with changes in food insecurity score over 12 months in people
With severe Mental diSOMTEN ..........coouiiiiiiiie e e 81
Table 19. Goodness of fit indices summary for the direct effect default model ................... 83

Table 20. Parameters for the hypothesized pathway of standardized indirect effects, using a
DOOLSLraPPed MOEL..... ..o 85



Table 21. Parameters for the hypothesized path model with unstandardized regression weights

TOF QIFECTE EFFECT ...t sb bbb 86
Table 22: Path model standardized total (direct and indirect) effects in the bootstrapped
0T 1= RS USSPO PR PRTRURPRPIN 87



List of figures
Figure 1. Maslow’s hierarchy of needs.............coooiiiii i 33

Figure 2. Cycle of poverty and mental ilINESS..........cccooviiiiiiiiiiieeree e 35

Figure 3. General conceptual model of the relationship between SMD, social conditions and
FOOU TNSECUITLY ...ttt bbb 37

Figure 4. Path diagram for hypothesized factors associated with change in food insecurity

Figure 5. Participant recruitment flowchart and the nature of data.............cccccoevvevveennnen. 45

Figure 6. Conceptual model for hypothesised associations between severe mental disorder,

disability and fOOd INSECUIILY ........ceciieiiiiccie e 49

Figure 7. Hypothesized relationships between work-related impairment and food insecurity
among people with SMD

Figure 8. Flow chart of follow-up between baseline and 12 months ...........cccccoooiiniiiinnn. 74

Figure 9. Path diagram for the fitting model of factors associated with food insecurity, with

standardized regression weights (path coefficients) ............cccocveveiiciiii i 84

xi



Abstract
Background

In many low-income countries, food insecurity is a pressing concern and thus ensuring food
security for all segments of the population is a high priority. In a recent global analysis of 149
countries, the prevalence of any food insecurity ranged from 18.3% in the East Asian region to
76.1% in sub-Saharan Africa. In Ethiopia, both chronic and transitory (seasonal) food insecurity
are persistent problems for a large segment of the population and in 2012, there was an 82.3%
prevalence of household-level food insecurity in a zone in southern Ethiopia. Ending hunger and
achieving food security is one of the United Nation’s Sustainable Developmental Goals (SDG) to

be achieved by 2030.

Mental illness is associated consistently with poverty, but its association with food insecurity in
people with severe mental disorders (SMD; psychotic disorders and bipolar disorder) is not well
understood. Primary care-based integrated mental health care supported by interventions at
community and health system levels, has emerged as an important approach to address the large
treatment gap for people with SMD. However, little is known about the impact of integrated mental

health care on food insecurity status.

Objectives

The general objective of this study was to investigate the association between severe mental
disorder and food insecurity in a rural Ethiopian district before and after improved access to mental
health care.

Methods

Study Design: The study involved two designs: (1) Sub-study-1 was a cross-sectional community-
based, comparative study which aimed to explore the association between SMD and food
insecurity. Sub-study-2 was a cross-sectional, community-based study of factors associated with
food insecurity and work impairment in people with SMD only. (2) Sub-study-3 was a before-after
study which aimed to evaluate the impact of an integrated mental health care programme on food
insecurity status in people with SMD when compared to the general population, over a period of
12 months.
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Participants: The participants of the study were residents in Sodo district, south Ethiopia. 1)
persons with SMD identified by community key informants, referred to primary care, assessed by
primary care health workers who had been trained to deliver frontline mental health care, and re-
assessed by a mental health specialist using a structured clinical interview (the Operational Criteria
for Research interview guide) to confirm the diagnosis of psychosis or bipolar disorder, 2)
respondents from households of persons with SMD, and 3) a comparison group of households

which did not include a person with SMD.

Assessments: At baseline (T1), when the mental health care programme was being implemented,
and at a twelve month follow-up (T2) assessment, trained lay data collectors assessed food
insecurity status using a validated version of the Household Food Insecurity Access Scale (HFIAS-
9). At T1 and T2, work impairment was assessed by trained psychiatric nurses using the
Longitudinal Interval Follow-up Evaluation-Range of Impaired Functioning Tool. Disability was
measured using the World Health Organisation Disability Assessment Schedule 2.0. A range of

other demographic, socio-economic and psychosocial measures were also used.

Statistical analysis: In sub-study-1, multiple logistic regression was conducted to test the
hypothesis that the presence of a household member with SMD was associated with food insecurity
in that household. Potential confounders identified a priori were included into the model. In sub-
study-2, multiple logistic regression was used to explore the factors associated with severe food
insecurity and work-related impairment in persons with SMD. Variables included in the
multivariable model were those anticipated to have associations with the outcome variables on the
basis of existing literature. Potential effect modification by strata was explored using the Mantel-
Haenszel test of homogeneity. For sub-study-3, a Poisson working model with sandwich
estimators of the standard errors was used to estimate a risk ratio for change in food insecurity
status in SMD cases and the comparison households between baseline and 12 months. Multiple
linear regression was used to identify factors associated with change in food insecurity scores in
the SMD group. To examine potential effect modification of disability between clinical attendance
and food insecurity, an interaction term was included in the final multivariable model and a
likelihood ratio test was used to investigate improvement in model fit. Path analysis was used to

explore the possible mechanisms linking food insecurity and predictor variables.

Results
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A total of 292 people with SMD, 292 respondents from households of people with SMD and 284
respondents from comparison households were included in the study at baseline. At follow-up,
239 people with SMD, 239 respondents from households of people with SMD and 273 respondents
from comparison households were included in the final analysis.

Participant Characteristics: Persons with SMD were more likely to be younger, had fewer
children, to have attended formal education and be female, unemployed, unmarried and not the

household head than respondents from comparison households without a person with SMD.

Baseline (cross-sectional) studies: Sub-study-1: Severe household food insecurity was reported
by 32.5% of people with SMD and 15.9% of respondents from comparison households: adjusted
odds ratio 2.82 (95% confidence interval 1.62 to 4.91). Higher annual income was associated
independently with lower odds of severe food insecurity. Sub-study-2: In the multivariable model
in people with SMD, severe food insecurity was associated with poor social support, experience
of negative discrimination, higher disability and lower household annual income, but not with
symptom severity. Work impairment was associated significantly with symptom severity and

disability, but not with discrimination.

Follow-up study: (Sub-study-3): Improvement in food security status 12 months after engaging
with care was observed in 43.5% of households of a person with SMD compared to 30.2% of
control households (adjusted risk ratio 1.68; 95%CI 1.24, 2.26). The proportion of households in
the “severe food insecurity” category declined from 71/237 (29.9%) at baseline to 37/237 (15.6%)
at twelve months among the SMD group; whereas it declined from 37/273 (13.5%) at baseline to
26/273 (9.5%) at twelve months among the comparison group. In people with SMD, improvement
in food security status was associated with being a household head at baseline assessment, lower
baseline disability and physical impairment scores. In a path model, change in symptom severity
was indirectly associated with follow-up food insecurity status via an impact on reducing work

impairment and discrimination (p<0.001).
Conclusions

People with SMD living in a rural Ethiopian district experience relatively higher levels of severe
food insecurity than the general population. Moreover, the findings from this study indicate that

food insecurity and work impairment in people with SMD are not just a consequence of illness
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severity. Socioeconomic factors such as social support, discrimination and income emerged as
important factors associated with food insecurity. Our study also indicates that improving access

to mental health care can reduce food insecurity in households of people with SMD.
Recommendations

The inclusion and prioritization of people with SMD in food security programs and development
opportunities, including income-generating opportunities and schemes via awareness-raising and
tackling the stigma associated with mental illness should be ensured. Access to integrated mental
health care should be expanded, with support for people with SMD to remain engaged in care to
maximize the economic benefit. Provision of additional interventions to improve work functioning

and tackle discrimination may further reduce food insecurity in this vulnerable group.

Key words: Severe mental disorder, food insecurity, disability, work impairment, integrated
mental health care, psychotropics medication, improvement or change, Ethiopia
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1. Introduction
1.1 Background of the study

Mental and substance use disorders were the fifth leading disorder category of global disability-
adjusted life-years (DALYSs) by the year 2010 (1). In 2010, mental and substance use disorders
accounted for 7.4% of all DALY’s worldwide and were also the leading cause of years lived with
disability (YLD), accounting for 22.9% of all YLD among the top ten leading causes of total
burden (1). Depressive disorders are the leading cause of DALY's (40.5%) and YLDs (42.5%) in
the mental and substance use disorders sub-category (1), while schizophrenia and bipolar disorder
together account for 14.4% of DALYs (1). The burden of mental and substance use disorders
increased globally by 37.6% between 1990 and 2010, which for most disorders is attributable to
population growth and ageing (1). This is especially relevant to low- and middle-income countries
(LMICs), where more people are now surviving into adulthood and, therefore, living in the period
of risk for mental disorders (2). In Ethiopia, the burden of disease from mental disorders is reported
to be 11% of total disease burden in the country, largely accounted for by depression and
schizophrenia (3). However, despite accounting for at least a quarter of total non-communicable
disease burden, ill-health resulting from mental, neurological and substance-use (MNS) disorders

remains a neglected and under-resourced element within the healthcare systems in LMICs (4).

The relationship between mental disorder and low socio-economic status is increasingly
recognized; indeed, the World Health Organisation (WHQ) argues that people with mental
disorders are a vulnerable group who should be prioritised for inclusion in community
development activities (5). However, when considering one of the most severe manifestations of
poverty, that of food insecurity, most of the existing studies are concerned with food insecurity in
people with common mental disorders (CMDs) (depression and anxiety) and not with severe
mental disorders (SMD). SMD refers to mental disorders that are persistent and debilitating, and
require long term interventions (1). Typically, SMD includes the categories of primary psychotic
disorders, such as schizophrenia, and severe affective disorders, such as bipolar disorder and major

depressive disorder with psychotic features.

People with SMD are subjected to diverse social disadvantages, including unemployment, human

rights violations and lower earnings, which could increase their vulnerability to food insecurity. In
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Ethiopia, both chronic and transitory (seasonal) food insecurity are persistent problems for a large
segment of the population (6), but the burden of food insecurity in persons with SMD has not yet
been investigated. Furthermore, there is a need to understand factors associated with food
insecurity, and the potential mechanisms through which SMD leads to food insecurity, including
via work impairment and disability. It is estimated that only 10% of persons with SMD in Ethiopia
have ever received modern treatment with psychotropic medication (7). The WHO has called for
scale up mental health care via applying the biopsychosocial approach in the assessment and
management (pharmacological and psychosocial interventions, facilitation of rehabilitation,
provision of follow-up) of people with SMD, as part of its mental health Gap Action Programme
(mhGAP) (8). There is, therefore, a pressing need to examine the impact of mhGAP-based
treatment of persons with SMD on their economic and livelihood status, in particular on food

insecurity and work impairment levels, in order to evaluate the adequacy of such interventions.

1.1.2 Severe Mental Disorders (SMD) and the treatment gap
Severe mental disorders include psychotic disorders, such as schizophrenia, and bipolar disorders.

Although there are many different forms of psychosis, schizophrenia is the best known,
characterised by impairment of thought, perception, emotion, movement and behaviour, and
affecting millions of people across the world (9, 10). The effect of the illness is severe in the
majority of cases, frequently following a relapsing-remitting or chronic course (10) and associated
with high levels of disability (11). Although the prevalence of schizophrenia is relatively low (1-
2%) (12), the associated severity of impairment and risk of human rights abuses makes

schizophrenia and other primary psychotic disorders a priority for intervention (8).

Bipolar disorder is a disorder in which the person cycles through uncontrollable mood states
involving cycles of depression, hypomania (elevated mood) and, in some cases, psychosis (13). It
is a major affective disorder characterized by a periodic exacerbation of discrete symptomatic
episodes ranging from the characteristic manic mood and behavioral symptoms such as euphoria,
grandiosity and impulsivity, to the dysphoric mood and behavioral symptoms of depression,
anxiety, violence, suicidal ideation and attempts. Psychotic symptoms, including delusions and
hallucinations, may be present in episodes of acute mania or depression (14). Bipolar disorder can
lead to significant lifetime morbidity and mortality and has a worldwide distribution. Worldwide,
the lifetime prevalence of bipolar spectrum disorder has been estimated to be 2.4% (15). The onset

of illness is typically in young adulthood though there are often significant delays before the

2



diagnosis is made and effective management initiated, with growing evidence to indicate the
importance of early identification (16). Further, bipolar disorder is reported to be characterized by
prevalence underestimation with clinical samples but better with epidemiological household
surveys (16). Bipolar disorder is commonly comorbid with anxiety disorders and
substance/alcohol abuse (15). Bipolar disorder affects virtually every aspect of a patient's life,
resulting in a high socioeconomic burden (17), high rates of unemployment and job-related
difficulties (18).

The lifetime prevalence of schizophrenia and bipolar disorder were each reported to be 0.5% in
Butajira, Ethiopia (19). Schizophrenia was also the most frequently made diagnosis amongst
patients admitted to the only mental hospital in the country, accounting for 56.1% of the total cases
admitted (20). Besides causing immense suffering to persons with SMD and their families, the
economic cost of schizophrenia and bipolar disorder is also substantial (21). In a society where
people are already struggling for survival, such as Ethiopia, the catastrophic economic impact of
a chronic and disabling illness on the person and their family can easily be understood (22). People
with mental health conditions are much more likely to experience disability and premature
mortality, compared with the general population (5); the case being more likely higher for people
with SMD. It is estimated that people with schizophrenia die 10-15 years younger than their
healthy counterparts without schizophrenia (23) in high income country settings. A study from
Ethiopia found even higher excess risk of mortality in people with SMD, who died more than three
decades earlier than health counterparts (24). Schizophrenia and bipolar disorders are considered
to be priority conditions for the WHO (8) because of the severity, the risk of affected people to be
exposed to severe human rights violations, and the often-catastrophic effect on the welfare and

income of family members (25).

The majority of people living with mental disorders in LMICs do not receive the treatment that
they need. Between 76% and 84% of people with serious mental disorder in six LMICs in the
World Mental health survey had not received treatment in the previous year (26). This represents
the “treatment gap”, that is the gap between the burden of disorder in the population and the
percentage of people in need of care who access evidence-based treatment (27). There is a great
need for studies to quantify the burden of SMD in LMICs, particularly in socioeconomic terms,

3



and obtain evidence on the impact of health service interventions within the context of a low-

income country.

1.2 Statement of the problem
The burden of MNS disorders is projected to grow in the next decade, in part because of the

demographic and epidemiological transitions in LMICs (2). Nations with differing income levels
have non-uniform availability and types of mental health care, ranging from traditional healers
through psychosocial interventions to new generation medications. Although integration of mental
health care into all aspects of general health care, but in particular primary health care, is
recommended by the WHO, the extent to which this has been achieved to date varies across
countries considerably. The almost complete absence of evaluations of scaled-up integrated care
programs outside high income countries (HIC) (28) would appear as a concern (29).

In general, the process and effectiveness of scaling up mental health care has not been adequately
assessed and research is needed to inform the continuing process of service reform and innovation
(30). In particular, evaluation of integrated mental health care needs to consider the impact on the
socioeconomic status of the affected person, something which has been little-investigated to date.
This is especially true when considering the impact of treatment on food insecurity and work-
related impairment in persons with SMD. A review of the impact of mental health interventions
found that most were associated with improved economic outcomes, but that studies were
restricted to people with depression or anxiety and did not consider the impact of interventions for
people with SMD (31). It is also hard to find studies investigating the potential mechanisms by

which mental health treatments lead to improved social and economic outcomes.

The issue of food insecurity, coupled with the rise in food prices in most parts of the world, has
become the concern of national governments as well as the international community during the
last few decades (6). Nonetheless, food security in persons with SMD has not been given due
attention. There does not appear to have been any rigorous exploration of this issue among persons
with SMD globally, and in Ethiopia in particular. Although some studies examining the association
between common mental disorders (depression and anxiety) and food insecurity in LMICs have
been carried out, none of them have investigated the impact of improved access to integrated
mental health care on food security status.



The present study aims to investigate the impact of implementing a district level mental health
care plan on food insecurity status in people with SMD living in rural Ethiopia, and potential
mechanisms through which mental health and mental health interventions may impact upon food

insecurity.

1.3 Rationale and significance of the study
Globally, severe mental disorders have a low prevalence (1-2%). However, they are associated

with more enduring disability and higher social and economic costs than other mental disorders.
SMDs are found to negatively affect the person’s functioning across multiple domains and
contribute to lower productivity, increased risk of poverty and food insecurity, increased exposure
to stigma, discrimination and abuse, burden on carers, and poorer quality of life. Mental disorders
have a particular impact on personal well-being, ability to perform daily activities, and social
relationships (32). People suffering from schizophrenia may be disabled in various domains of
personal, social, occupational and familial spheres, resulting in considerable burden to carers (33-
35). In Ethiopia, caregivers of persons with SMD reported greater economic burden than that
experienced by family caregivers of people with other long-term conditions (e.g. diabetes mellitus)
in the same community (36). Coupled with the meagre health resources (human, material,
financial) available in low-resource settings, the potential fate of persons with SMD is to have a
higher likelihood of dependency, morbidity and mortality. Such a poor outcome is not inevitable
if people with severe mental disorders receive the care and opportunities for rehabilitation,

recovery and social integration that they need.

Several studies have examined the association between mental disorders and economic conditions,
for example, poverty and food insecurity; however, these studies have usually been cross-sectional
and have only investigated the association with common mental disorders but not severe mental
disorders, where the association is expected to be stronger. Furthermore, there has been limited
evaluation of the impact of providing mental health care on the general economic status of people
with SMD, in LMICs or beyond. More fundamentally, there are no data on the prevalence of food
insecurity among persons with SMD in this time of a rise in the global food-item price, despite a
Food and Agricultural Organization’s (FAO) report which discloses that much of Ethiopia’s rural

population lives in a state of chronic food insecurity (37).
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Therefore, conducting of the current study in such a low health resource setting, Sodo, Ethiopia,

is vital for the following reasons:

1)

2)

3)

to provide data on the prevalence of food insecurity among people with SMD who have
limited access to mental health care, compared to food insecurity in the general population,
that would be vital for advocacy efforts;

to deliver evidence on whether evidence-based packages of mental health care for persons
with SMD result in the improvement of food insecurity and work-related impairment
levels; and

to elucidate mechanisms through which food insecurity may be alleviated in people with
SMD to inform future efforts to tailor a food security intervention uniquely suited to
address the challenges faced by persons with SMD.



2. Literature Review
In this part of the thesis, a systematic search and critical appraisal of the existing literature

with respect to the objectives and research questions of the study will be presented.

2.1 Search Strategy

The following databases were searched: Pubmed, Medline and Google scholar from 1990. The
initial search was carried out between January 2013 and September 2013 and updated in 2018. The
following MeSH and free text search terms were used: “psychoses”, “bipolar disorder”,
“schizophrenia”, “disability”, “work productivity/impairment”, “food security/insecurity”, “sub-
Saharan Africa” or “developing country”. In addition, the references of relevant journal articles

were reviewed for further papers of relevance to the topic.

2.2 Global Burden of Psychosis

Although mental disorders may be common to all societies, the nature, prevalence, course and
outcome may not be identical due to the impact of the specific sociocultural context. The
prototypical primary psychotic disorder is schizophrenia, although the WHO mhGAP intervention
guide uses the broader term ‘psychosis’ which incorporates other diagnoses, such as delusional
disorder, schizoaffective disorder and affective disorders, such as depression with psychotic
features (38). Schizophrenia appears to affect men and women equally, does not appear to
discriminate colour, socioeconomic status or educational status, and has a similar incidence and
prevalence worldwide (39). Globally, 1.1% of total DALY's lost are because of schizophrenia and
2.8% of total years lived with disability are due to schizophrenia, since the disorder is associated
with early onset, long duration, and severe disability (8); increased mortality, poor quality of life
and low recovery rates (40). Earlier age of onset, poor response to initial treatment, impaired
premorbid adjustment, and negative symptoms have been associated with worse outcome (10).
Schizophrenia often results in moderate to severe degrees of disabilities in the area of occupation
and social contact (41, 42). Furthermore, schizophrenia is reported to be one of the most
stigmatizing disorders, resulting in violations of human rights and discrimination in areas such as
employment, housing and education (8). The burden of schizophrenia in LMICs might be expected

to be even greater in light of the compounding effects of poverty, poor education and employment



opportunities, malnutrition and infection (10). Most of the burden of schizophrenia falls on

economically developing regions of the world (43).

2.3 Epidemiology of SMD in Ethiopia — Schizophrenia and Bipolar Disorder

Schizophrenia and bipolar disorder are among the “priority mental illnesses” in Ethiopia, as
defined within the National Mental Health Strategy of Ethiopia (22). In a methodologically robust
community study from Butajira, rural Ethiopia, using standardised clinical diagnoses,
schizophrenia was found to have a lifetime prevalence of 4.7/1000, a younger age of onset for
females (mean age of 23.8 for males and 21 for females), and a very high male to female ratio
(5:1) (29). This compares to another community study from the capital city, Addis Ababa, which
relied upon non-clinician administered structured instruments and found the weighted life-time
and one month prevalence of schizophrenia to be 0.4% and 0.3%, respectively (44). Being male,
under 35 years of age, unmarried, educated and living in urban areas were all associated with a
lifetime prevalence of schizophrenia (45). With respect to short-term outcomes, it was found that
people with schizophrenia in the Butajira cohort study had significantly diminished health related
quality of life, with the majority affected by significant functional impairment (46). The result of
follow-up assessments conducted monthly for a mean duration of 3.4 years among people with
schizophrenia in the Butajira study identified that about a third (30.8%) of them were continuously
ill, while most of the remaining cohort experienced an episodic course and only 5.7% of the cases
were reported to experience near-continuous complete remission. Hence, it was concluded that the
course and outcome of schizophrenia in the rural Ethiopian setting appears no better than in
developed countries, challenging previous studies of a better outcome in LMICs (47) and with
overall less favourable outcome in Ethiopia than what has been reported from other LMICs
although of more favourable course and outcome for female patients (48). Over 80% of people
with schizophrenia were found to have negative symptoms and over 67% reported continuous
course of the illness (19). A ten-year follow-up study among people with SMD in the same district
indicated that the rate of suicide was high (49) and there was excess mortality (24); the overall

incidence of completed suicide being 200.2/100,000 person-years (49).

With respect to bipolar disorder, outcome studies mostly come from the developed world and have

emphasized the severe and disabling nature of the disorder and its association with a high cost and



mortality (50). In Ethiopia, in the Butajira study, the lifetime prevalence of bipolar disorder was
found to be 0.5% of the general adult population, but higher (with a prevalence of 1.83%) for the
isolated island community at Ziway (46). In a study conducted in a rural community in Ethiopia,
bipolar I disorder cases consisted of 45.6% with a single episode, 25.7% with two episodes, and
28.3% with three or more episodes (51). Furthermore, people with bipolar disorder had more
neurological dysfunction compared to healthy controls particularly in the area of sequencing of
complex motor acts (51). In another study conducted in the same district on bipolar disorder,
between 35% and 47% of the recent-onset cases had functional role restrictions, while 42-52% of
longstanding cases had such restrictions during the follow-up period (52). With respect to social
and physical functioning, deficits were also observed in 52-86% and 35-47% of recent-onset and

long-standing cases, respectively, although there were improvements in function over time (52).

In summary, bipolar disorder in Ethiopia has been found to be a highly recurrent illness with

chronicity in almost a third of the sample (50).

2.4 Scarcity of Mental Health Services and Treatment Gap for SMD

There is a large treatment gap for mental disorders across the globe, but the situation is particularly
acute in developing regions of the world (53). Globally, it is estimated that only 25% of those who
are in need have access to treatment, but with less than 10% in many LMICs (26). Those factors
that adversely affect the mental and neurological health of populations, such as poverty,
malnutrition, and burden of communicable disease, are concentrated largely in developing
countries while the resources for addressing these needs are more available in richer countries (50).
Indeed, it has been said that “Nowhere is this gap between needs and services more stark than in
sub-Saharan Africa.”(30). According to WHO, most LMICs have few trained and available human
resources to provide adequate coverage of mental health care (8) and shortages are likely to persist
(54). The low number of trained staff is compounded by distribution difficulties within countries
or regions, e.g. too few staff in rural settings or too many staff in large institutional settings (8). In
Ethiopia, for example, there are only around 80 psychiatrists (0.08/100,000 population), most of
whom are working in the capital (22). The projected expansion of training of mental health
specialists has not been able to bridge the gap (55). This scarcity of mental health specialists could
clearly be one reason for the treatment gap. Low level of community awareness and a general

preference for traditional and religious healing have also been reported as potential challenges to



the acceptability of integrated mental health care; however, poverty and inaccessible of services

may be the biggest barriers to equitable coverage of mental healthcare (56).

Government spending on mental health in most LMICs is far lower than the needed, based on the
proportionate burden of mental disorders and the availability of cost-effective and affordable
interventions (4). Even when available, in part due to stigma and low awareness, in many settings,
the necessary financing, infrastructure and resources are not allocated to mental health services
(57). As expected, the poorest countries spend the lowest percentages of their overall health
budgets on mental health (4). A study which has assessed the resource needs and costs associated
with scaling up a package of essential interventions for mental health care over ten years estimated
that the total expenditure in Ethiopia would need to increase by 13 times to achieve acceptable
levels of coverage (58). The WHO mental health survey consortium on its part indicated that
reallocation of treatment resources could substantially decrease the problem of unmet need for
treatment of mental disorders among serious cases, though structural barriers exist to this
reallocation (26). Similarly, it is asserted that reallocation of resources to cost-effective
intervention strategies would increase health gain, save money and help implement much needed

expansion of services for people with mental disorders in low resource settings (25).

In the WHO mental health Gap Action Programme (mhGAP), a task-sharing approach is
recommended, whereby the management and treatment of priority mental health problems is
integrated into primary health care (8). Such an approach would, in theory, enable the largest
number of people to get easier and faster access to services in the shortest period of time (8).
However, the extent to which primary health care workers can deliver adequate quality of care and

achieve improved clinical, social and economic outcomes for people with SMD is unknown.

2.5 Disability among Persons Living with Severe Mental Disorder

Disability is an important domain in the consideration of diagnosis, severity and prognosis of
mental disorders (59). Epidemiological research in community and clinical settings reveals a
strong association between mental disorder and impaired occupational and social functioning (60).
In people with SMD whose symptoms substantially improve over time, there are corresponding
improvements in social and occupational functioning. In contrast, when symptoms do not

substantially improve, there is little or no change in the level of disability (61). The link between
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specific mental disorders and functional disability may be exacerbated by the co-occurrence of
multiple mental disorders within the same individual (62).
There is an assertion that the concept of disability has shifted from a focus on individual
impairment to recognition that disability is a more social phenomenon in the past three decades
(63). Disability is a complex phenomenon, reflecting an interaction between features of a person’s
body and features of the society in which he or she lives (63). This notion reflects that persons
with disabilities are seen as being restricted in performing daily activities because of a complex
set of interrelating factors, some pertaining to the person and some pertaining to the person’s

environment and social/political arrangements (64).

As stated in the introductory part, mental disorders are associated with significant disability. Five
of the ten leading causes of disability worldwide are in the category of mental disorders: major
depression, alcohol dependence, schizophrenia, bipolar affective disorder and obsessive-
compulsive disorder (65). Compared to physical ailments, mental disorders, by virtue of their very
nature, display different pattern of disabilities, particularly affecting social and work-related
functioning (64).

In a tertiary hospital-based study in India, conducted to assess and compare disability using the
IDEAS (Indian Disability Evaluation Assessment Scale) in people with schizophrenia and
obsessive-compulsive disorder, people in both groups had considerable global disability, although
people with schizophrenia had significantly greater disability across all domains of IDEAS (65).
In another study from India which assessed aspects of disability associated with seven mental
disorders (schizophrenia, bipolar affective disorder, anxiety disorder, depression, obsessive-
compulsive disorder, dementia and mental and behavioral disorders due to the use of alcohol)
using IDEAS, all seven disorders studied were associated with significant disability; schizophrenia
being maximally disabling (66). SMD appears to be highly disabling worldwide (67), with the

level of disability tending to be associated with the severity of the disorders (66).

Social functioning is particularly affected by severe mental disorders. Social functioning is also a
sub-domain of quality of life (41). Impairment of social functioning is hypothesised to be an
important reason for the high levels of stigma and disability associated with severe mental
disorders (68). The need to develop interventions which can improve social functioning has been

noted to be important for a number of reasons (68): First, there is increasing evidence that service
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users place greater value on improvements in social functioning than improvements in clinical
status. Second, seeing individuals with mental disorders successfully treated and return to socially
productive roles has the greatest impact on reducing stigma and may succeed where concerted
efforts at improving mental health literacy have failed. Third, social functioning is seen as an
increasingly important factor for reducing the overall burden of mental disorders, particularly for
chronic or recurrent conditions such as schizophrenia and depression—disorders that cause very

high levels of disability.

The extent to which interventions for SMD alleviate day-to-day functioning in general, and social
functioning in particular, will now be considered, beginning with a brief overview of studies from
high income countries and then providing a detailed appraisal of studies from low- and middle-

income countries.

2.6 Impact of Interventions to Reduce Disability among Persons With Severe Mental
Disorder
Psychotic disorders are associated with symptoms that involve impairment of thought, perception,

emotion, movement and behaviour, leading to impairment and disability across a range of
domains. Interventions to reduce symptoms are expected to also have a beneficial impact upon

functioning, although that is not necessarily the case.

In a meta-analysis of 199 studies (69) focusing on psychoeducation, independent of treatment
modality for people with SMD, psycho-education produced a medium effect post-treatment for
reduction of relapse and a small effect size for increase in knowledge; but it had no effect on
symptoms, functioning and medication adherence. Effects achieved for psycho-education targeted
at people with SMD alone were not significant (69). However, in a review which examined the
efficacy of psychosocial interventions for people schizophrenia (70), including 26 studies of group
therapy, 18 studies of family therapy, and 11 of individual therapy, benefits in symptoms as well
as social and vocational functioning were observed. This led to the conclusion that adjunctive
psychosocial treatments augment the benefits of pharmacotherapy and enhance functioning in
people with psychotic disorders (70).
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In Table 1, studies investigating the impact of interventions for SMD upon functional outcomes
are summarised. The Ethiopian studies will now be described in detail, followed by an overall

critique of the studies from LMICs.

In the population-based Butajira cohort study, from south central Ethiopia, people with SMD were
provided with access to psychotropic medication. The magnitude of mania and depression
symptoms improved over the follow-up period, although the improvement was less marked for
depression (52). In that study, sociodemographic or clinical variables were not associated with
improvements in symptomatic outcome. The investigators found that between 35% and 47% of
the recent-onset cases had functional role restrictions, while 42-52% of longstanding cases had
such restrictions during the follow-up years. Again, the magnitude of depression and mania
symptoms was associated with poor functional outcome, while male sex, rural residence and being
married were associated with better functional outcome. Here, the authors concluded that, although
there were improvements in function with follow-up, between one-third and one-half of cases
continued to have functional deficits even while having improved access to treatment. This
indicates that centralised, hospital-based mental health care may not be sufficient to improve

functional deficits in people with SMD in this setting.
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Table 1. Severe Mental Disorder, disability/functioning and impact of Intervention

I;ef. Reference Settl_ng/ Sample size Treatment Package Major Finding Critique
0 Design
(71) | Kebede, D, et | Ethiopia/ 271 (63 incident | Oral or injectable Functioning, measured using the Short Form, 36 Strengths:
al, 2005 community- | and 208 prevalent | neuroleptic medications, item questionnaire (SF-36), was significantly Community-based sample, large
based cases) out-patient follow-up by decreased in cases compared to the local sample size, standardised measures
schizophrenia psychiatric nurse and population at baseline and follow up. Limitations:
regular contact with Only lower negative and positive symptom scores Treatment was limited only to
outreach workers were significantly associated with improvements in | biomedical care.
functioning after engagement in treatment. Follow-up time lacked uniformity,
The level of functioning observed in cases from Outcome benefits to users not stated.
Butajira was lower than that reported for cases
from developed countries.
(52) | Kebede, D, et | Ethiopia/ 315 Psychotropic medication Functioning was measured using SF-36. Strengths:
al, 2006 Community | Bipolar disorder and out-patient follow-up | The magnitude of depression and mania symptoms | Community-based sample, large
-based by psychiatric nurse and was associated with poor functional outcome, while | sample size, standardised measures
regular contact with male sex, rural residence and being married were Limitations:
outreach workers associated with better functional outcome. Specific treatments not stated,
outcomes to potential beneficiaries not
set out.
(72) | Odenwald, M, | Somalia/ 33 males with Psycho-education, low- Level of functioning (which was measured via Strengths:
etal.2012 Community | psychotic dose psychotropic carers’ functioning ratings of interview) in 20 out of | Follow-up frequency (monthly visits).
-based disorder medication, 33 patients improved significantly, with small Limitations: o ,
differences between groups. Very small sample limits mterprgtatlon.
Monthly home visits and Only khat users and males studied,
counselling. Most patients experienced improvements in basic | Selection of sample not explicitly
functioning, such as communication and self-care | Justified.
Non-standardised measure of
functioning.

14




I:lef. Reference Settl_ng/ Sample size Treatment Package Major Finding Critique
0 Design
(73) | de Jong JT. & | W.Africa 45 SMD cases Depot neuroleptic People with chronic psychosis reported a sharp Strengths:
Komproe IH, | /open (cohort of chronic | treatment. decrease in symptoms paralleled by an increase in | Frequent follow-up intervals and long
2006 study psychosis) social functioning (measured by a semi-structured | follow-up.
retro- interview with patients & their families about social o
spective relationships) over the first 3 months. After 6-9 Limitations:
cohort months this pattern stabilised and was maintained | SMall sample.
over the period from 1 to 5 years
(74) | Botha UA. et | South 60 people with Intervention (n =34) and | At 12-month follow-up subjects receiving the Limitations:
al, 2010 Africa schzophrenia control (n = 26) assertive intervention had significantly lower total Small sample.
B , PANSS (p=0.02) as well as positive (p<0.01) and , , ,
Modified asser.tlve general psychopathology (p=0.01) subscales Non—ran_domlsed study design meaning
trea}tment service offered scores. The mean SOFAS (Social and risk of bias.
for intervention group Occupational Functioning Assessment Scale) score
was significantly higher (p = 0.02)* .
(43) | Srinivasa, Rural India, | 100 people with Psychotropic medication Summary scores for psychotic symptoms and, Strengths:
R. M. etal., Community | untreated and psychosocial support | disability (measured using World Health Indication of advantages of outreach to
2005 -based schizophrenia Organisation Disability Assessment Schedule Il, remote areas. Frequent follow-up
outreach 36-item version) were all reduced significantly, with | assessments (every 3 months)
programme particular improvement observed at the first follow- | Limitations:
s up assessment. Moderate sample size.
(75) | Thirthalli J, et | Rural India, | 190 people with Community-based Mean disability scores, measured using the IDEAS, | Strengths:
al, 2009 Community | schizophreniain | antipsychotic drug and % of people classified as ‘disabled’ remained Comparison group of people who did
-based, treatment treatment (provided by virtually unchanged in those who remained not receive treatment.
comparativ study team or private untreated, but showed a significant decline
e psychiatrists). (indicating decrement in disability) in those who Limitations:
observation continued to receive antipsychotics and in those in | timing of outcome assessment (only at
al study whom antipsychotic treatment was initiated after 12 | baseline & 12 months)

months of follow-up.
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Table 1 (continued)

I:le;. Reference %Zt;'i';?‘/ Sample size Treatment Package Major Finding Critique
(64) | Thirthalli J. et | India/ 182 People with schizophrenia | People with schizophrenia on antipsychotics had Strengths:
al, 2010 Community receiving continuous significantly less disability across all domains and Comparison group and validated
-based/ antipsychotic treatment for | in total IDEAS scores. measure of disability.
naturalistic the last two years Treatment status predicted disability scores even
design compared to those who after controlling for the effects of controlling factors | Limitations:
were not taking like age, sex, education, socio-economic status, Non-randomised allocation.
. . . duration of illness and alcohol dependence/ harmful
antipsychotics or taking Use
iregular treatment in the Different levels of exposure to antipsychotics were
past two years. associated with different levels of disability.
(43) | Murthy RS, et | Rural India | 100 people with Psychotropic medication Increases in treatment and community outreach Strengths:
al., 2005 Community | untreated and psychosocial support | costs over the follow-up period were accompanied | Frequent follow-up assessments
-based schizophrenia by reductions in the costs of informal-care sector
outreach visits and family care-giving time. Limitations:
programme Summary score for disability along with psychotic Limited sample size and lack of a
symptoms & family burden were all reduced over comparison group.
the follow-up period.
(76) | Chatterjee S. | India/ 253 people with Collaborative community- | At 12 months, Disability, but not symptom scores Strengths: multicentre, parallel group
etal., 2014 Randomise | schizophrenia based care plus facility- were significantly lower in patients in the RCT design.
d controlled based care for intervention group than in those in the control group
trial intervention group (IDEAS -0-95, -1-68 to -0-23; p=0-01). However, | Limitations: heterogeneous centres
(n=167) vs facility-based prr1e-specified cut-offs for meaningful levels of included
change were not met.
?r?:;é(;r the conirol group The impact on disability was more marked in the
rural centre.
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delivered by trained lay
health workers supervised
by specialists.

(77) | Chatterjee, S. | Community | 236 people with All individuals received a | There were significant reductions (P<0.05) in the Strengths: Longitudinal design.
et al (2009) -based SMD community-based levels of disability for the cohort, the vast majority
rehabilitatio intervention package (83.5%) of whom engaged with the programme. Limitations: No comparison group.
n program comprising psychotropic Lower baseline disability scores, family
medications, engagement with the programme, medication
psychoeducation, adherence and being a member of a self-help
adherence management, group were independent determinants of good
psychosocial rehabilitation outcomes.
and support for
livelihoods.
(78) | Balaji, M. etal | Community | Schizophrenia psycho-education; Participants found delivery by health workers Strengths: It is a multi-component
(2012) -based cases, their adherence management; | acceptable. The intervention used is an acceptable | community-based intervention.
intervention | primary rehabilitation; referral to and feasible intervention for treating schizophrenia
developme | caregivers, community agencies; and | in India. Limitations: pilot study, limited sample
nt pilot piloted with 30 health promotion) to be
study families

PANSS: Positive and Negative Symptom Scale; TAU=Treatment As Usual

*The model includes outpatient care (first tier) supplemented with support from community case workers (second tier) and community rehabilitation initiatives

(third tier). ¥ (SOFAS): Social and Occupational Functioning Assessment Scale measures only social and occupational functioning but eliminating symptom
descriptors. ***|DEAS: Indian disability evaluation assessment scale
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Overall, there have been several well-conducted studies from LMICs, mostly conducted in
India. Few of these studies explicitly indicated that the instruments they are using to measure
functioning are validated for local circumstances, except the studies from India, e.g. (76).
Almost none of the studies had adequately examined functioning in relation to work
productivity, although in some of the studies the measures used indicated impact on work
(64, 76). Similarly, only few of the studies dealt with social functioning (73, 74), although
the validity of the scales used were not explicitly stated. In addition, only two studies were
randomised controlled trials (74, 76). However, none of these studies examined statistically
the potential mechanisms linking changes in symptoms to changes in functional outcome.
More importantly, the studies did not report the effect of the interventions on change in the

livelihoods of the study participants.

Some of the findings used resource-intensive interventions, e.g. e.g. modified assertive
treatment service (74), in combination with specialist psychiatric care which might be
desirable to increase the probability of improvement regardless of resources required. Such
intervention types may be useful in low-resource settings if found to be cost-effective. Some
of the studies, including those which did not report use of medications (74, 78), had very

small sample sizes, thus lacking precision and at risk of type two error.

In these studies from LMICs, various treatment types provided to persons with SMD were
found to lead to improvements in psychotic symptoms, social, vocational, occupational and
cognitive functioning, social networks, quality of life and reduction in both the overall level
of disability and in various sub-domains of disability. The findings from these studies
indicate that mental health interventions for persons with SMD can result in the
improvement of many of the domains of functioning, although coverage of such models of
care (reliant on psyciatrists in most instances) limites the population impact. Little is known
of the extent to which mental health interventions integrated into routine PHC practices,
with appropriate supervision and resources, can achieve the same level of impact, but the

potential for population impact would be higher.

2.7 Work Productivity in Persons Living with Severe Mental Disorder
In studies from high-income countries, people with SMD have been found to have impaired
occupational functioning, low levels of productivity (e.g., within paid employment, as a

student, or other useful activity) and high rates of unemployment (79-81). The poor
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productivity level among people with schizophrenia has long been recognized as a core
component of the burden of illness and its economic cost (82, 83). In a study of the economic
burden of schizophrenia in the United States in 2002, the indirect excess cost due to
unemployment was found to be the largest component of the overall excess annual costs
(84).

Improving the productivity level of a person with schizophrenia is an important treatment
goal and was identified as the most preferred treatment outcome, more than improvement
of symptoms, by clinicians, patients, their families as well as public policy makers (85). In
an evaluation of the personal outcome preferences of a large sample (n= over 1200) of
people treated for schizophrenia, work was identified as the fourth most preferred outcome
(the strongest priorities were placed on reducing confusion and increasing energy, while
social life and reducing side-effects were the least priorities) among six assessed domains,
including social life, energy, symptoms, work, confusion and treatment-emergent adverse
events (86). However, patients with greater preference for functional activities such as work
had less preference for medical model goals such as reducing symptoms and had fewer

symptoms.

Little is known about predictors of productivity levels in the treatment of people with
schizophrenia, although the link between medication adherence and functional outcomes
has been shown consistently (87-89). Adherence to antipsychotic treatment is associated
with better long-term improvements in outcome measures including decreased risk of
psychiatric hospitalization, detention, victimization, substance use, and severity of alcohol-
related issues, as well as improvements in mental health and satisfaction with social life in
general (88). Moreover, longer treatment duration with antipsychotic medications has been
found to be associated with improved symptom severity levels (87) and greater functional
outcomes in the treatment of patients with schizophrenia (90). Generally, productivity is a
very important area in the treatment of schizophrenia and yet it is largely unstudied (91).

The vast majority of studies on the burden of bipolar disorder in the US indicate that burden
comes largely from indirect costs, which include reduced productivity, work loss, and
unemployment (17). Bipolar disorder is associated with high rates of unemployment and
job-related difficulties (90). These imply the need to consider work productivity or work

impairment issues in investigations which attempt to assess the impact of mental health care.
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Productivity has mostly been conceptualised in Western settings to include ‘useful” work,
including working for pay, being a student, housekeeping, and volunteer work. In the rural
Ethiopian (Gurage Zone, Sodo) context, where both sedentary agriculture and animal
husbandry is practiced, these conceptualisations of productivity are applicable with the
exception of volunteer work which is rare in this low-income country setting. Similar to
many other predominantly rural settings in Ethiopia, most people living in the Gurage zone
are either self-employed, or work for pay in the nearby area or work to earn something in
kind. But, there is also a tradition of cooperative task engagement, called “Debo”, where
people from this area do activities with the sense of togetherness. In relation to this study,
the productivity level of the potential participant is understood in terms of his/her current

engagement level into those activities compared to people of the same age in the locality.

2.7.1 Work Productivity-Related Intervention Outcomes in Persons with Severe
Mental Disorder

In high-income countries studies, such as the one studied in the USA, work productivity in
people with SMD (measured by investigators on a five-point scale as 1. No useful
functioning, 2. > 0 to 25% of the time, 3. > 25% to 50% of the time, 4. > 50% to 75% of the
time, 5. > 75% to 100% of the time) was found to improve with treatment with antipsychotic
medications (92). Productivity in this study was defined as functional activities/work
including working for pay, studying, housekeeping and volunteer work. This post hoc
analysis study used data from six randomized, double-blind clinical trials employing
antipsychotic medication interventions on 1191 patients with schizophrenia or
schizoaffective disorder. The findings indicated that chronically ill patients treated with
olanzapine experienced significantly greater improvement in productivity when compared
to patients treated with risperidone. Again, among first episode patients, olanzapine therapy
was associated with greater improvements in productivity levels compared to haloperidol.
But, significantly more chronically ill and first episode patients treated with olanzapine
showed high levels of productivity (>75%-100% of the time) at the endpoint. Moreover,
higher productivity levels were associated with significantly higher study completion rates
and better scores on the positive, negative, disorganized thoughts, hostility and depression
subscales of the Positive and Negative Symptom Scale (PANSS). Importantly, chronically
ill patients who completed the studies had statistically significantly better productivity levels
compared to dropouts in each of the six studies (p <.001) (92).
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The above HIC study based its analysis on post hoc data; it also assessed the productivity
level of people with SMD using a single item with five response options whose reliability
and validity has not been established yet. In addition, the analysis was made on data from
and there is no information as to whether the findings may generalize to people with

schizophrenia treated in usual care settings.

Studies from LMICs investigating the impact of interventions for SMD on work productivity

and functioning are summarised in table 2.
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Table 2. Interventions for SMD and impact on work productivity

Ref.No | Author(s) | Design Int:crlvn?;tigtgrzpe Sample size Major Finding/Observed Change/ Evaluation
Ran MS, Cluster Family psycho-education | 1-1=1261-2=103 Although not statistically significant, the number of Strengths:
(93) etal, 2003, | RCT intervention, Control=97 patients who were able to work full or part-time was | Combined interventions, use of more than
China Long-acting injection of Recent onset & greater in the intervention group. one intervention levels.
haloperiodol or oral chronic cases of
medication, or both. schizophrenia Limitations:
Control received TAU* Timing of outcome assessment is early
(only at 9 months)
Xiong W, Individual | Family counseling [=34 The intervention group reported a significantly Strengths:
etal, 1994 | RCT session, family group reduced effect of the condition on family finances Diverse interventions applied,
(94) session, home visit, Control=29 during the whole follow-up period. Good timing of outcome assessment (at
China medication supervision , , Patients in the intervention group had significantly 6,12,18 months)
Schizophrenia more months of employment than did the control
cases group. Limitations:
Very small sample size and risk that
findings due to chance

I=Intervention

*TAU=Treatment As Usual
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2.7.2 Summary and Implications of the Above Findings

Various treatment modalities, including medications, family psychoeducation, psychosocial
support, family counselling session, family group sessions, home visits, medication supervision
and community-based antipsychotic medication treatment were found to improve work disability,
duration of employment, and the productivity level of people with SMD and also reduced its effect
on family finances. Some of the studies were limited by reliance on short-term outcome
assessments. The measures of work productivity were also problematic, often only measuring
whether or not a person attended the workplace for a certain length of time but not measuring how
well they actually worked, that is, their productivity. That is, the indicators usually did not report

the quantitative aspects of changes in productivity.

The above studies reflect those intervention studies conducted in either developed or fastest-
growing economy counties. However, as yet there has not been any intervention study which
explicitly described interventions undertaken using diverse treatment modalities and their
functional and economic outcomes of persons with SMD in low-income countries like Ethiopia.
Therefore, it is important to conduct a study which aims considering the functional and

productivity outcomes of mental health care in low-resource settings.

2.8 Food Insecurity and Mental Health
2.8.1 Definitions

The term "food security" originated in the international development literature of the 1960s and
1970s, and at that time referred to “the ability of a country or region to assure an adequate food
supplies for its current and projected population” (95). Defining food insecurity, the inverse of
food security, has been a problem in the past as it is influenced by theories and policies (96); as
some focus on nutritional factors, some on access factors and others on adequacy or sufficiency

issues.

More traditional food security measures that rely on anthropometry or dietary intake or recall data
may miss food insecure individuals—an important point as populations urbanize and diets change
(96). The reviewers argued further that to define food insecurity on the basis of dietary intake and

anthropometry, therefore, is potentially to confuse an outcome with the definition and would
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inevitably lead to misclassification of the food insecure. Even though the term ‘‘food security’’
has been fairly well defined, because of the presence of a number of other constructs, such as
hunger, malnutrition, food insufficiency, starvation, and famine, which have been used in place of
food insecurity over the years but do not hold the same meaning (96), failure to recognize this
point has likely contributed to the inability of development policies to solve the problem of food
insecurity (97, 98).

Food insecurity is defined by Food and Agricultural Organization as “uncertain access by all
people, at all times, to adequate food for an active and healthy lifestyle” (99). Food insecurity is
simply the lack of food security that, at the extreme, is experienced as hunger (100, 101). Thus,
famine and hunger are both rooted in food insecurity. Food security exists when all people, at all
times, have physical, social and economic access to sufficient, safe and nutritious food to meet
their dietary needs and food preferences for an active and healthy life (102). While food insecurity
does not capture all dimensions of poverty, it may indicate poverty and is an important indicator
of well-being (103). In summary, there is now consensus that the concept of food security
embodies food availability, access and utilization (6).

2.8.2 Measurement of Food Insecurity

Measuring food security has been equally problematic and, often, as imprecise as that of its
definition (96). Earlier, food security and insecurity measurement was approached by employing
proxy measures, such as nutritional status, calorific intake or macro- and micronutrient intake, and
poverty level. That is, earlier measures were not encompassing the way in which access to food is
negotiated and experienced. There has been a shift in the conceptualization/thinking about food
security from objective indicators to subjective perception (104) or move to perception measures
to improve the disaggregated identification of food insecure sub-populations and their targetable
characteristics and behaviors (105). However, recently there has been development of experience-
based measurement scales that allow a more precise and valid measurement. Since the focus of
food security research has shifted to the access dimension, measurement of the construct has
shifted from the quantification of food availability to the ways in which access to food is negotiated
and experienced (104, 105). A strategy that is gaining increased acceptance among researchers and
policy makers is to develop experiential, scaled food security instruments based primarily on issues
of access, but incorporating other aspects of the definition as well. Among such scales is a
commonly used tool, the Household Food Insecurity Access Scale (HFIAS), USDA core food
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security module (106), the Radimer Cornell Hunger Scale (107), the Hunger project scale, the
Latin American and Caribbean Household Food Security Scale (ELCSA) (108), and Brazilian
Household Food Security Scale, which are based on in-depth understandings of the experience of

food insecurity as reflected in respondents’ narratives of their experiences (109).

These tools are also reported to attempt to capture the range of expressions of food insecurity
whereas earlier questionnaires focused on food insufficiency or outright hunger. Experience-based
scales are underpinned by extensive processes of qualitative and ethnographic research and can be
locally shaped and still reflect commonalities in the cross-cultural experience of food insecurity.
Also, some scholars have used anthropological techniques to push for new ways of measuring food
insecurity (110). Some researchers noted that the above newer food security measurement tools
reflect three shifts in focus compared with earlier measures (111). First, current tools place less
emphasis on availability and utilization and more on secure access to food (or on entitlements),
Second, current tools reflect a growing concern with the adequacy and expense of proxy measures
such as nutritional status, calorific intake and micronutrient intakes, in capturing food insecurity
across individuals and populations and, thirdly, the shift toward subjective, experience or
perception-based measurement tools recognizes that one could be food insecure or worrying about
meals, skipping meals, reducing meals, but still be consuming sufficient macro and micronutrients
or may have anthropometric values that reflect adequate or even over-nutrition. On the other hand,
it should be noted that the recent historic rise in food prices in the world reflect both quantitative
and qualitative shifts in the supply and demand side processes that ultimately determine household

level food insecurity.

2.8.3. Dimensions/components of food insecurity

Four dimensions of food security have been defined: food accessibility, food availability, food
utilization and stability (112).

Food access: Household food access is the ability to obtain sufficient food of guaranteed quality
and quantity to meet nutritional requirements of all household members. Food access is the extent
to which consumers (individuals and households), as agents, are able to obtain food for an adequate
and acceptable diet; the power to exercise this ability is dynamic and derives from the amount and
type of household resources and food landscapes available (112, 113). The food should be
at the right place at the right time and people should have economic freedom or purchasing power

to buy adequate and nutritious food (112).
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Food access is individual, variable, and subjective. Food access is an important component of food
security, defined as "access by all people at all times to enough food for an active, healthy life and
includes at a minimum: (a) the ready availability of nutritionally adequate and safe foods, and (b)
the assured ability to acquire acceptable foods in socially acceptable ways e.g., without resorting
to emergency food supplies, scavenging, stealing, and other coping strategies” (114). Food access
is determined by physical and financial resources as well as by social and political factors (115).
Access depends normally on; income available to the household, the distribution of income within
the household, the price of food and other factors worth mentioning are individual's access to

market, social and institutional entitlement/rights.

Food availability: Refers to the physical presence of food which may come from own production,
purchases from internal market or import from overseas (116). At a national level, food availability
is a function of the combination of domestic food stocks, commercial food imports, food aid and

domestic food production, as well as the underlying determinants of each of these factors.

Food utilization: Refers to ingestion and digestion of adequate and quality food for maintenance
of good health. This means proper biological use of food, requiring a diet that contains sufficient
energy and essential nutrients as well as knowledge of food storage, processing, basic nutrition,
child care and illness management (112).

Stability of food: Refers to the continuous supply of adequate food all year round without
shortages (112). To be food secure, a population, household, or individual must have
access to adequate food at all times. They should not be at risk of losing access to food as a
consequence of a shock (e.g., an economic or climatic crisis), or cyclically (e.g., during a particular
period of the year, seasonal food insecurity). The concept of stability can therefore refer to both

the availability and access dimensions of food security.

2.8.3 Important risk factors for food insecurity

1. Low Income

A key risk factor for food insecurity is low income (117); thus, interventions that aim to tackle
food insecurity and its consequences on families have primarily focused on supplementing poor
families' income to help them purchase nutritious foods (118). There is evidence which indicates
that food insecurity disproportionately occurs among low-socioeconomic status (SES) and low-
income families; however, interventions that supplement families' income or diet have not

eradicated food insecurity because of non-financial factors such as the presence of mental health
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problems (118). Lower earnings and income among households with a disabled member increase
the likelihood of food insecurity (119).

2. Household Structures

In a study conducted in the two most populous administrative zones of Southern Ethiopia, named
Sidama and Wolayta, some household structural characteristics, such as household size, age of
household head, headship, marital status, marital form, major source of consumption, and
operational land size owned were reported to make a significant contribution to food insecurity at
the household level. Population pressure, which is approximated by household size, is known to
be one of the leading causes of food insecurity in the study area (120).

3. Disability

Adults with disabilities have lower levels of educational attainment and labour force participation
than their peers, resulting in a higher likelihood of living in poverty (121), thus more likely to
experience a manifestation of poverty, food insecurity. It is also reported that at-risk subpopulation
groups, including individuals who are physically and mentally disabled, are on the margins of
inadequate nutrition (122). Moreover, individuals with disabilities can have substantial limitations
with respect to food access, food preparation, shopping, and planning (119). Persons with
disabilities are a population with an increased risk for food insecurity, as there is strong association
between food insecurity and disability (123). More specifically, very low food insecurity, the more
severe range of food insecurity characterised by disrupted eating patterns and reduced food intake,
was more common among households with adults with disabilities than among other households
(123). Even at similar income levels, households with a member with a disability are more likely
to be food insecure than households without a member with a disability (119, 124). Vision, mental,
and physical disabilities were associated with higher odds of food insecurity than hearing, self-
care, and going-outside-home disabilities (123). On the other hand, because patterns of healthcare
utilisation differ between persons with and without disabilities, whereby persons with disabilities
have higher rates of emergency department and inpatient visits than other persons and increased
rates of delayed care due to cost (125), this can affect timely recovery and work engagement.

2.8.4 Food Insecurity and Health Outcomes

Previous research suggests that food insecurity is directly related to numerous health outcomes

(126). It is also documented that food insufficiency, at the individual level, is associated with not
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only poor health outcomes, but also poor nutrition (127-129) and mental health status as well (130,
131) and the presence of this phenomenon at the household level suggests vulnerability to a large
range of consequences including poor health status. The degree to which people have access to
food influences the quantity and quality of food choices they can make, and this has an impact on
quality of life, health, and illness (132, 133).

Even though much theory linking food insecurity to health has focused on reporting the nutritional
outcomes of food insecurity such as nutritional status among children and adults, it is reported that
insecure access to food contributes to wellbeing beyond nutritional outcomes (96). That is, food
insecurity placed some individuals and households at greater risk for non-nutritional health
outcomes, particularly diabetes, stress, chronic and infectious disease such as HIV/AIDS and poor
mental health (96). Ethnographic work has linked the experience of food with mood disorders,
symptoms of anxiety and depression, and dysthymia (134) and child behavioural disorders (118,
135-137).

Emerging research results are reporting that there are associations between mental health and food
insecurity. Mental health is often associated with functional disability (137); and mental health
disorders may impose a substantial drain on household resources and may lower household
productivity, although some of the physical effects of insecure access to food may be mediated by
caregiver mental health (96). A growing number of studies show support for a positive association
between food insecurity and poor mental health in developing countries (138).

Even though some evidence to support this relationship already exists for populations in developed
nations (139), in developing countries, particularly in sub-Saharan Africa, where food insecurity
and exposure to stressful life events are common features (140) and where food insecurity remains
an important public health issue, fewer number of studies have been undertaken concerning the
association between mental health and food insecurity (141, 142). In a systematic review of studies
investigating the association between food insecurity and common mental disorders, ten out of

twelve of them indicated a positive relationship (143).

Generally, food insecurity and poor health outcomes are linked, with the linkages mediated
through variable coping responses that are context-specific (96). The following tables attempt to
unpack what is known about the relationship between food insecurity and mental health conditions
in LMICs, focusing in particular on sub-Saharan Africa.
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Table 3. Summary of Food Insecurity (FI) and Mental Health Conditions in sub-Saharan Africa

Ref. Author Setting Sample Measure of Food Insecurity Major Finding Critique
No size
Hadley, C & Rural 449 USDA 7 food security module A strong positive correlation was observed between Fl measures & | Strength: studying
(139) | Patil C, (2006) | Tanzania Depression measures (HSCL). diverse communities.
Fl prevalence was reported to be 36%. Limitation: cross-
sectional design; female
only
Hadley, C, et Rural 902 7-item scale (validated Fl, stressful life events were independently associated with high Strength: Experience-
(140) | al., (2008) Ethiopia previously in diverse settings of | symptoms of depression, anxiety and post-traumatic stress. based measure of
developing countries). FI, stressful life events and symptoms of CMD were highly household food
prevalent. insecurity.
Limitation: cross-
sectional design and
non-validated mental
health measure
Maes, KC, et Addis 110 The 9-item Household Food The volunteers in the urban sample did not report increasingly Strengths: neglected
(144) | al., 2010 Ababa, insecurity Access Scale severe Fl or CMD during the peak of the 2008 food crisis. population
Ethiopia (HFIAS) Prevalence ranges from 60 to 47% at different rounds of Limitations: Participants
assessment. were a selected group
(volunteer care
providers); Studied
during peak of food
crisis
Sorsdahl, K, South Africa | 4185 a single-item measure of food 29% of respondents reported that their household ‘sometimes’ did | Strengths: large sample
(145) | 2011 insufficiency (similar to the not have enough to eat while 9% reported that they ‘often’ did not size  Limitations:
SASH food insufficiency item) have enough to eat. Association not formed
After controlling for conventional socioeconomic and with a specific DSM
sociodemographic variables, food insufficiency was category.
associated with having any 12-month (OR 1.44,95% Cl 1.1t01.9) | Relied upon a single-
and lifetime (OR 1.35, 95% CI 1.1 to 1.7) DSM-IV disorder. item measure of food
insufficiency.
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Leyna, GH. Rural 891 Single question adopted The overall prevalence of food insecurity was 25.2%. It was The validity of the
(146) | 2005 Tanzania from the third National Health positively related to age, presence of children and having a health instrument is not
and Nutrition Examination complaint among women and negatively associated with level of described except
Survey (NHANES IlI) education among women and employment status among men. stating being adopted.
Cole, SM & Rural 280 A modified 7-item scale based | A positive and significant association between Fl and poor mental Strength: use of
(138) | Tembo, G Zambia on local coping strategies used | health was found. Flin the dry season had a subsequent greater interaction term in the
2011 during food shortages effect on mental health than food insecurity in the rainy season. analysis to estimate

effects; Limitation: -
relatively small study

HSCL: Hopkins Symptom Checklist

tUSDA: US Department of Agriculture (modified version)
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Implications of the above findings

The above table indicates that there is sufficient evidence for the existence of a relationship
between food insecurity and mental health conditions in LMICs. Alhough the link established here
is with common mental disorders, one may expect an even stronger link with SMDs mainly
because of the disabling nature of SMDs. However, prevalence studies reported on food insecurity
and SMDs are scarce, not only in LMICs but also in HICs. There have also been no prospective
studies examining the direction of the relationship. And the directions of relationships is not well
understood. This calls for the need to undertake an exploration to see the prevalence of food
insecurity among persons with SMD as well as the extent to which mental health interventions for

SMD impact on food insecurity levels.

Severe Mental Disorder and Food Insecurity

Studies relating SMD with food insecurity are scarce and and does not seem to have
methodological rigor. A mixed methods study (qualitative and quantitative), from the United
States assessed food insecurity within a convenience sample of 72 community-dwelling
individuals with documented SMD (147). The study used a 30-day modified version of the US
Household Food Security Questionnaire for semi-structured interviews (n=28) and focus groups
(n=4) among a sub-sample of these individuals. Within the sample assessed, 45.8% were classified
as food insecure, with 29.2% identified as experiencing the most severe level of food insecurity
(e.g. very low food security), but selection bias is likely. In a facility-based, case-control study in
India, people with SMD were reported to be more deprived in terms of food insecurity (15.1%
higher) compared to their controls (148). In a qualitative study which explored perspectives of
patients and caregivers of persons with SMD in Butajira, Ethiopia, on reasons for use of khat (an
amphetamine-like substance used in the area) and in an area where chronic food shortage is
observed, one way of curbing one’s appetite was reported to be by chewing khat (9). This can

imply that persons with SMD are likely to experience food insecurity in the study site.

2.9 Expanding access to mental health care

The WHO mhGAP initiative aims to expand or scale-up mental health care through integration
into PHC by being grounded on the best available scientific and epidemiological evidence on
packages of intervention for priority MNS conditions (8). The Ethiopian National Mental Health
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Strategy has adopted the WHO’s mhGAP approach of integration into PHC for priority MNS
disorders, including schizophrenia and bipolar disorders (22). In support of this policy initiative,
various demonstration studies have been conducted to build up evidence on how to achieve
integrated care in practice, including the Programme for Improving Mental health cark (149). In a
participatory theory of change workshop conducted in the study district, the need to encourage
broad political support for the integration of mental health care services into primary care was
suggested (150). As a consequence, an integrated district level mental health care plan, with
various packages and at different levels of the district health system (community, health facility
and healthcare organisation), was developed as an essential framework for the
provision/implementation of integrated care in rural Ethiopia and perhaps similar LMICs (149).
The planned evaluation of district mental health care plans of the PRIME consortium program
included disorder-specific cohorts to assess the effects on patient outcomes (151). This PhD is
nested within the SMD cohort of the PRIME-Ethiopia research program.

2.10 Theoretical and conceptual frameworks
The concept of food insecurity can be approached from various perspectives. The humanistic

perspective (or needs theory), self-efficacy theory, the social causation and social selection (or
social drift) hypothesis and the biopsychosocial model of mental health each provide relevant

perspectives for the current study and will now be considered.

Humanistic needs theory as related to food insecurity

People have natural tendencies to fulfill their needs and attain self-actualization (152), based on a
hierarchy of needs (see Figure 1). Within this framework, basic physiological needs, which include
getting adequate food, need to be met before transcending to higher-order well-being or growth
needs. Mental health may be affected negatively by physiological effects of food deprivation, but
the priority is the restoration of access to adequate food rather than tackling mental health in
isolation. It is important for people to fulfill their physiological needs before addressing other non-
physiological needs such as medical or psychosocial interventions. Following fulfilment of the
physiological aspect of the need for food, then comes the need for safety and security of access to
food. This taps into the psychological aspect of food, that is, food (in)security needs. A person
may have met current physiological needs for food but, because of unpredictability of income,
farming yield or other factors affecting future access to food, they may experience mental distress.

Insecurity of food access may also be balanced against health security. Scale-up of antiretroviral
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therapy was hampered by people needing to prioritise their nutritional needs (e.g. selling
medication for food) (153) which led to the inclusion of nutritional interventions alongside access
to antiretroviral interventions (154). At a higher level in the hierarchy, lack of availability of
culturally endorsed foods may also be a source of mental distress through undermining family
connections, capacity to engage in social events, sense of belonging and self-esteem, even if the
person has enough food to satisfy their physiological needs. Even the highest level of the hierarchy,
self-actualisation, may depend on the capacity to provide food securely to one’s family. In this
way, it can be seen that mental health is inter-linked with nutritional and food security at each level

in the hierarchy of needs. Below is Maslow’s Hierarchy of Needs (155).

| Self-actualisation needs h

Desire to become the most that one
can be, self-fulfiiment )

[ Aesthetic needs
Beauty, symmetry, balance

Cognitive needs
Curiosity, exploration, knowledge

Esteem needs
Respect, self-esteem, status,
| recognition, strength, freedom )

Love and belonging
Friendship, intimacy, family, sense
L of connection

Safety needs
Personal security, employment,
| resources, health, property )

Physiological needs
Air, water, food,shelter, sleep,
clothing, reproduction

A

Figure 1. Maslow's hierarchy of needs
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Albert Bandura’s theory of self-efficacy

Self-efficacy is defined as a personal judgement of "how well one can execute courses of action
required to deal with prospective situations” (156). Expectations of self-efficacy determine
whether an individual will be able to exhibit coping behavior and how long effort will be sustained
in the face of obstacles (157). There are indications that self-efficacy affects every area of human
endeavor. By determining the beliefs a person holds regarding his or her power to affect situations,
it strongly influences both the power a person actually has to face challenges competently and the
choices a person is most likely to make. These effects are particularly apparent, and compelling,
with regard to behaviors affecting health (158). The issue of self-efficacy is relevant to describe
how it influences self-management in people with SMD. Because SMDs interfere with rational
thought, feeling, and actions, people with SMD may not be able to make reasonable planning,
judgement, decision-making and turn-taking when acutely unwell. Experience of stigma,
discrimination and abuse can also undermine self-efficacy of a person living with SMD. Thus,
self-efficacy emerges as an important concept in affecting the person’s capacity to withstand
adversities, such as food insecurity, and also affects their help-seeking and behaviors to promote

their physical and mental health.
The social causation and social selection or social drift hypothesis

The relationship between mental health and poverty in low and middle-income countries is
complex and may include both social causation and social selection, or social drift, mechanisms
(159). The proponents of social causation assert that people living in poverty are at increased risk
of developing mental health problems through the stress of living in conditions of deprivation,
increased risk of trauma, and other negative life events, increased obstetric risks, social exclusion
and food insecurity (31, 160, 161). However, social selection proponents argue that mental
disorders lead to increased health expenditure, loss of employment, reduced productivity, stigma
and a drift into poverty (162). Both causation and drift may be relevant to people with mental
health problems, leading researchers to speak of the “vicious cycle” of poverty and mental illness.
The breaking of this cycle, particularly in LMICs, is proposed to be essential to allow a person to
regain mental health (143). However, interventions will be more effective if they are grounded in
evidence indicating the most salient mechanisms linking SMD to food insecurity. A figure for the

cycle of poverty and mental illness is given below (Figure 2) (163).
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Figure 2. Cycle of poverty and mental illness

The biopsychosocial model and mental disorders

The biopsychosocial model is reported to have been an important influence on modern psychiatry
(164, 165); despite its limitations (166). This model is a holistic framework that seeks to
understand why a particular mental disorder has occurred in a specific individual at a particular
moment in time by looking at the likely interplay between biological, psychological and social
factors (167). In line with this model, interventions can be grouped into biological (mostly
pharmacological), psychological and social categories, which can be tailored to an individual’s
needs. If coupled with responsiveness to the preferences of an affected person, such approach is
likely to allow for a “person-centered” approach to treatment, which has been reported to be
associated with better outcomes for a range of chronic conditions, including mental disorders
(168). In addition, there have been suggestions to include the “spiritual” component to this model,

having the name ‘“bio-psycho-social-spiritual” approach, which was elaborated to be more
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appropriate to the Ethiopian context (169). Likewise, the WHO mhGAP intervention guide
provides evidence-based guidance for biological, psychological and social interventions for
priority mental disorders, including psychosis and bipolar disorders. Biological interventions
include pharmacological approaches (e.g. prescription and monitoring of antipsychotic and mood-
stabiliser medication, including side effects and response to treatment), but could also include
detection and management of co-morbid physical conditions and provision of nutritional support
for a person found to be malnourished. Psychosocial interventions include facilitation of
rehabilitation, reactivating social networks, address social stressors, provision of psychoeducation
(information about the illness, available treatments and actions that the person can take to promote
their own mental health), support for caregivers and encouraging linkage with community
organisations that are involved in work, livelihoods and social inclusion (38). Hence, the
biopsychosocial model helps to understand mental disorders in an over-arching manner.

Summary of conceptual framework

In summary, the above theoretical and conceptual frameworks/model will be used to describe and
explain the association between severe mental disorder and food insecurity, disability and work
impairment in this Ethiopian setting. Within this conceptual approach, the hypothesized links
between exposures, outcomes, mediators and potential confounders and effect modifiers are

presented in Figure 3.
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Figure 3. General conceptual model of the relationship between SMD, social conditions and food insecurity
(Adapted from Yeo, R., 2001) (170)
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The following figure (figure 4) depicts hypothesized factors associated with food insecurity and

possible mediating roles among the variables using path diagram.
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Figure 4. Path diagram for hypothesized factors associated with change in food insecurity
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2.11 Aims of the dissertation
General objective/overall aim

The general objective of this study was to investigate the association between severe mental
disorder and food insecurity in a rural Ethiopian district before and after improved access to mental
health care.
2.12 Research Questions
The study sets out to answer the following research questions:
1. In a rural Ethiopian district with limited access to specialist mental health care, what is the
level of food insecurity in people with SMD compared to those without SMD?
2. What are the factors associated with food insecurity and work impairment in people with
SMD in a rural Ethiopian setting who have limited access to mental health care?
3. What is the impact of implementing an integrated district level mental health care plan upon
food insecurity in people with SMD, beyond any secular trend, and what is the underlying

mechanism for any observed impact?
Specific objectives/specific aims
The study had the following three specific objectives.

1. To compare the levels of food insecurity and associated factors in people with SMD to those
without SMD in a rural Ethiopian community with limited access to specialist mental health

care.

2. In people with SMD who had limited access to specialist mental health care, to investigate

factors associated with food insecurity and work impairment.

3. To evaluate the impact of a multi-faceted district mental health care plan on food insecurity

in people with SMD and investigate potential mechanisms for impact.
Hypothesis
This study has a separate hypothesis for the various sub-studies:

Study 1: At baseline, people with SMD will have higher food insecurity levels compared to people
without SMD.
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Study 2: Baseline food insecurity and work impairment in people with SMD are associated with a
range of clinical (symptoms and disability) and social (social support, discrimination, income)

factors.

Study 3: It is hypothesized (a) that implementation of the PRIME district level mental health care
plan would result in a reduction in household food insecurity over a 12-month period of follow-
up, after accounting for secular trends in food security levels in the general population, (b) that
there would be a significantly greater change in mean HFIAS score in people with SMD who
attend 50% or more of their follow-up appointments compared to those who attend less than 50%
of scheduled appointments, and that (c) any effect of mental health care on household food
insecurity status in people with SMD would be mediated by reduction in psychotic symptoms,
reductions in disability and levels of work impairment, decreased negative discrimination and

improved annual household income (see figure 4).
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3. Methods

3.1 Setting and context
The study was carried out in Sodo district in the Gurage Zone of the Southern Nations,

Nationalities and Peoples’ Region (SNNPR), Ethiopia, which is located approximately 100 km
from the capital city, Addis Ababa. Sodo is the second largest district of the Gurage zone,
comprising 58 kebeles (sub-districts) (171), with a total population projection of 161,097 from
2014-2017 and nearly balanced sex proportion, of which the majority (84.6%) live in rural areas
(172). Sodo is reported to have a population density/square kilometer of 166.7, which is high
compared to other districts in Ethiopia (173). Within the SNNP region, there is an average
household size of 4.9 people (4.2 for urban and 4.9 for rural households) (174), and a yearly
average population growth of 2.9% (95). (175). Agriculture is the major means of livelihood for
90% of rural population (176). Around 55% of the population is literate (177). Amharic is the
official language of the region though it is the second language for the majority of the dwellers. At
the time of this study, there were eight primary care health centers that are linked to health posts

which are staffed by community-based health extension workers.

It was reported that SNNPR can boast all of the inhabited environments seen elsewhere in Ethiopia:
arable highlands (dega), midlands (woina dega), lowlands (kolla), and grazing pastures (bereha).
But the relatively fertile and humid midland dominates (178). The most characteristic product of
SNNPR is Enset (Ensete ventricosum or ‘false banana’), a food staple unique to Ethiopia (178).
Cereals are reported to be ubiquitous and are dominant in the relatively high- or low-altitude arable
areas, together with smaller amounts of pulses and oilseeds and annual root crops (including sweet
potatoes, Irish potatoes, and cassava) are important especially in midland areas. In the diverse
ecology of SNNPR, one may also find livelihoods that rely on important cash-crops like coffee
(178), ginger, chilli peppers, and the mild stimulant drug leaf khat (Catha edulis), which are grown

and traded to raise supplementary cash (179).

Poverty is one of the most important concerns of the region. Due to increasing population size
combined with small land size, there has been a series of food shortages, particularly the famines
in 1974, 1985, 1999 and 2003. This has resulted in migration of household members from areas
where the food shortage is more pronounced to the low-land zones, including the Gurage zone
(95). Consequently, rural households in these areas are increasingly becoming food insecure (180).
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The Sodo district is inhabited mainly by the Gurage ethnic group. The majority of Gurage peoples
are Orthodox Christians, with 40 % Muslims. The Gurage are sedentary agriculturalists (181).
Animal husbandry is practiced, but mainly for milk and dung. Other foods consumed include green
cabbage, cheese, butter, and roasted grains, with meat consumption being very limited (181).

Moreover, the Gurages are well-known for their hard work and skill as traders (182).

SNNPR is one of the regions with the lowest health service coverage in the country (180). Within
the health service structure across Ethiopia, the primary health care (PHC) unit comprises a
primary hospital (non-specialist doctors may or may not be available), health centres (staffed by
health officers and nurses) and five satellite health posts (staffed by community-based health
extension workers (HEWS). In Sodo, a primary hospital, eight public sector health centres do exist
and currently, among the 58 kebeles, 43 of them are served by community-based HEWs. Before
the launch of this study, neither mental health service nor mental health professional worker in the
district. Instead, traditional healing and visiting holy water were used to be the commonest curative

means.

Sodo district of Ethiopia is among the five selected LMIC settings (Ethiopia, Nepal, India, South
Africa, Uganda) where PRIME (Programme for Improving Mental health care) aimed to generate
evidence on the implementation and scaling up of integrated packages of care for priority mental
disorders in primary and maternal health care settings (7, 27, 149). Although no epidemiological
data are available from Sodo district about the magnitude and distribution of severe mental
disorders, there are rich data available from the neighbouring districts of Butajira which would be
expected to be generalisable to Sodo. In the Butajira area, the life time prevalence of SMDs was
found to be 1.0 to 2.0% (0.5% schizophrenia/ schizoaffective disorder (10), 0.5% bipolar disorder
(50) and 0.5% severe depression with psychotic features). Having the theme “improving mental
health services in low-income countries,” PRIME’s objective (in its implementation phase April
2012—March 2015) of evaluating the feasibility, acceptability, and impact of the package of care
in primary health care and maternal health care in low-resource district (or sub-district) was set.
The PRIME mental health care package for people with SMD in Ethiopia was planned to be
implemented at four main levels named health organization, general health care facility (clinical

staff) support and other staff, maternal health care, and community levels (see appendix G).
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This PhD study is nested within two projects operating in Sodo District: (1) PRIME (27), which
is a multi-country implementation research programme to implement and scale-up district-level
mental health care plans which integrate mental health into primary care; and (2) Emerald
(Emerging mental health systems in low- and middle-income countries) project which conducted
a household economic survey to investigate the socioeconomic status of, and impacts of, SMD on
households with SMD linked to the PRIME cohort (183).

3.2 Design
The different study designs for the objectives in this PhD are presented in the following table

Table 4. Study aim and design for the three studies
Study Aim Design

Baseline comparison of household food
Study 1 insecurity in people with SMD compared
to the general population

Cross-sectional, community-based
comparative study

Explore factors associated with food
Study 2 insecurity and work impairment in people
with SMD

Cross-sectional community-based
study

Evaluate the impact of integrated mental
Study 3 health intervention on food insecurity, and
explore underlying mechanisms.

Community-based, before-after,
cohort study

The methods followed for each study will now be described.

3.3. Sub-study 1: Comparison of food insecurity between households of people with SMD
and the general population

Study design: comparative, cross-sectional study

The source of data for this study is primary data gathered from persons living with SMD,
households of persons with SMD and the comparison general population in Sodo district at the

baseline of engagement of people with SMD with PHC-based mental healthc care.

Study population: Three groups of study population were included: A) persons with SMD, B)

households of person with SMD, and C) comparison households from the general population.
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Eligibility criteria for people with SMD:

Aged 18 years or older,

Planning to stay resident in the district for the next 12 months,

Provided informed consent (evaluated by trained psychiatric nurses) or, if lacked capacity
to consent, did not refuse and guardian permission was obtained,

Psychiatric nurse confirmed diagnosis of SMD (primary psychotic disorders such as
schizophrenia, schizoaffective disorder, acute psychosis or affective disorders like bipolar
disorder, major depressive disorders with psychotic features) using a standardized clinical
interview, based on DSM 1V (184), and

Able to understand Amharic, the official language of Ethiopia and the working language
of the study site

Eligibility criteria for respondent from household of person with SMD:

Having a person with SMD in a household; aged 18 years or above; provided informed
consent; resided in the household for a minimum of four months; household head or the
older person if two household members contributed equally to household decision-making;

Eligibility criteria for control households

No person/family member with suspected or confirmed SMD within the household; aged

18 years or above; providing informed consent.

Matched to a household in which a person with SMD resided (on the basis of age (£ 5
years), sex, village (gott), household position (head vs. not head) and household size, using
a complete census of the district as a sampling frame (185). If more than one match was
identified, the household was selected by lottery. If no respondent was identified for the
first matched household after three home visits, or if they declined to participate, the next

reserve was selected.
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Sample size and sampling methods

Sample size and power calculation

The sample size for this study was determined by the sample sizes for the PRIME and Emerald
studies which were powered to detect change in symptoms and economic status in people with
SMD and their households after introduction of mental health care. The PRIME study recruited
300 people with SMD. The Emerald study recruited 300 households of people with SMD and 300
households of controls. For a baseline prevalence of food insecurity in the general population being
30%, with a sample of 267 participants per group, a difference of 12% or larger can be detected.
In addition, a 10% non-response rate and loss to follow-up was considered. The ceiling of sample
size (n=300) was pre-determined by the projects already running in the study site, within which
this study was nested. The 30% prevalence estimate took into account household poverty
headcounts reports by the government. Details of the power that this sample size afforded to detect

differences in the prevalence of food insecurity are provided as follows.

Table 5 Sample size estimations for differing assumptions

Baseline prevalence | Estimated prevalence Sample size of Sample size of
of food insecurity in | of food insecurity in people with SMD general population
general population people with SMD
30% 313 313
20% 32% 225 225
34% 171 171
40% 376 376
30% 42% 267 267
44% 200 200
50% 408 408
40% 52% 287 287
54% 213 213

* This sample size considers the 10% estimates for the non-response rate.

Note: Numbers highlighted above indicate possible sample size estimates.

Sampling methods:

People with probable SMD were identified by community-based health extension workers,
community leaders and project outreach workers who had received half a day of training on
common presentations of SMD for the setting (149). This key informant method has been shown
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to be an effective means of community ascertainment of SMD for this setting (21). People with
suspected SMD were then referred to the nearest primary health care centre and evaluated by
primary care workers who had been trained in the World Health Organisation’s mental health Gap
Action Programme (mhGAP) base course (8, 186). For those who received a primary health care
(PHC) worker diagnosis of ‘psychosis’ or ‘bipolar disorder’, a confirmatory clinical interview was
conducted by a psychiatric nurse using the semi-structured Operational Criteria for Research
(OPCRIT) interview guide (187). Eligible people were then recruited into the study on the basis
of the criteria set beforehand (described above).

Survey instruments
The study employed both lay-interviewer administered and clinician administered instruments.
Primary outcome: Food insecurity

Food insecurity was measured using the Household Food Insecurity Access Scale (HFIAS) (188).
The HFIAS was administered to people with SMD and the respondent for the control households.
The HFIAS was developed to reflect three domains of the experience of inadequate household-
level food access: 1) anxiety or uncertainty about food supply/access (item 1); 2) insufficient
quality, which includes variety and preferences (items 2 to 4); and 3) insufficient quantity of food
supply, the amount consumed and the physical consequences of insufficiency (items 5 to 9) (189).
The HFIAS has been translated into Amharic (190), validated in a neighbouring district (190) and
used in several research studies in Ethiopia (140, 144, 191). During piloting there were
acceptability concerns about items asking about missing meals. A contextualizing lead-in
statement was added, which led to improved acceptability. The HFIAS was administered by
trained lay interviewers. Recommended methodology of classifying the households into four
categories based on the nature of responses given to the nine HFIAS items as per the instrument
developers’ guide was made (192) to obtain the HFIAS categories of: food secure, mildly food
insecure, moderately food insecure and severely food insecure. For data analysis, the HFIAS
categories were collapsed to give two categories: (1) food secure, mildly food insecure or
moderately food insecure and, (2) severely food insecure. This categorisation identified the most

vulnerable group who would be the likely targets of future intervention and policy formulation.

Primary exposure: SMD
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Operationally, severe mental disorder can be defined as mental and psychopathology meeting
criteria for the Diagnostic and Statistical Manual-1V (DSM-1V) diagnosis of bipolar disorder,
schizophrenia, schizoaffective disorder or severe depression with psychotic features characterized
chiefly by their severity and persistence over time. The Operational Criteria for Research
(OPCRIT) semi-structured interview was used to diagnose the presence of SMD (187). OPCRIT
comprises a 90-item checklist of psychiatric symptoms, which is administered by a mental health
professional and was used to generate psychiatric diagnoses according to the Diagnostic and
Statistical Manual for mental disorders, version 1V (187, 193). OPCRIT allows the rater to make
use of all available information sources, including clinical interviews with the person and their
caregiver and case records and applies operational diagnostic criteria through a computer
algorithm (194). OPCRIT has been shown to have good inter-rater reliability, including among
raters from different geographical and theoretical backgrounds (187, 195). OPCRIT was

administered by psychiatric nurses and only administered to people with suspected SMD.
Potential mediator: functional impairment or Disability

The World Health Organization Disability Assessment Schedule 2.0 (WHODAS) was used to
measure functional impairment (196). The WHODAS 2.0 is based on the International
Classification of Functioning, Disability and Health (197) which can be applied to any health
condition and is recommended by the DSM-V Disability Study Group as the best current measure
of disability for research and routine clinical practice (198). The six domains of WHODAS are
understanding and communicating, getting around, self-care, getting along with people, life
activities (household or work/school) and participation in society. This measure has recently been
validated for use in people with SMD in the neighboring district in rural Ethiopia (199), which
shares many agro-ecological features with the present study setting. The WHODAS has both 36-
and 12-item versions, with the 12-item version found to have equivalent psychometric properties
to the longer version (200). In the comparison households, the 12-item version of WHODAS was
used. In the sample of people with SMD, the 12-item WHODAS was extracted from the longer
36-item version. The simple WHODAS scoring method was used in this study (200).

Potential confounders

48



Household measures: Structured lay interviewer-administered questions were used to assess
annual household income, the number of household members with a long-term illness and the
number of dependents (age 17 years or less) living in the household, using items from the
abbreviated version of the household survey instrument of the WHO study on global ageing and
adult health which was conducted in six LMICs (201). Other potential confounders were age, sex,
residence (urban or rural), household position (being a household head vs. not being a household
head) and educational level of the respondent. Month of assessment was also a potential
confounder due to seasonal variation in food security and this variable was taken from the initial

recruitment date recorded both on the lay-interviewed and clinician-recorded document.
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Figure 6. Conceptual model for hypothesised associations between severe mental disorder,
disability and food insecurity
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Training of data collectors

The lay data collectors were recruited from the study area, with a minimum educational level of
tenth grade. Research assistants with Masters level psychology, public health and social work
qualifications trained the data collectors for 12 days. The training covered basic interviewing skills
focusing on interviewing people with SMD and their caregivers, ethical considerations when
interviewing people with mental health problems, and in-depth training on the study measures.

The training emphasized practice-oriented interview sessions.
Training of clinician assessors

Psychiatric nurses received seven days of training from senior Ethiopian psychiatrists in the
clinician-administered measures. The training included observed interviews and feedback, but

formal inter-rater reliability was not undertaken.

Data management and analysis

Double data entry was carried out using EpiData software (202). Confidentiality was ensured.
Hard copies of data were stored in a secure place, while the soft copies of data were saved on
password-protected computers which could only be accessed by authorized members of the

research team.

Data quality assurance

To maintain data quality, the field supervisor and PI made unannounced visits to attend interviews
at the site (both at health centers and households), with frequent and close supervision and cross-
checks. Likewise, frequent and close supervision and cross-checking was made via actual field
visits. Random quality checks of questionnaires were also made by the field supervisor and PI.
Inconsistent and illogically recorded responses were corrected as much as possible on the spot

after verification by PI, supervisor or PRIME research assistants.

Data analysis-study 1

Data analysis was carried out using STATA software version 13.1 (203). A conceptual model
depicting hypothesized associations among the variables is presented in figure 6. The descriptive
characteristics of cases (individual level data from person with SMD combined with household

reports) and controls were compared using Pearson chi-squared test for categorical variables,
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Kruskal-Wallis (p<0.001) for continuous non-normally distributed variables and two-sample t-test

for continuous normally distributed variables.

Multiple logistic regression was conducted to test the hypothesis that the presence of a household
member with SMD was associated with food insecurity in that household. The HFIAS total score
was dichotomized into severely food insecure vs. combined categories of mild or moderate food
insecurity or food secure (204). The potential confounders identified a priori were included into
the model. In order to explore whether disability might mediate the association between SMD and
food insecurity, the total WHODAS score was added into the fully adjusted model with food
insecurity as the dependent variable.

A further multivariable analysis was then conducted to examine factors associated with disability
(total score on the WHODAS12-item version). On inspection, a histogram of WHODAS scores
indicated excess zeroes. Variance in WHODAS scores was greater than the mean score (177.48 >
13.89), indicating overdispersion. The Vuong test z-value was significant, indicating that a zero-
inflated negative binomial (ZINB) model was more appropriate than the standard negative

binomial model. Coefficients are on a log scale and for ease of interpretation were exponentiated.
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3.4 Sub-study 2. Food insecurity and work impairment among people with severe mental
disorders in Ethiopian rural district

Study design: cross-sectional study in people with SMD.

Source of data and study population: The source of data for sub-study 2 was primary data
gathered from persons living with SMD in Sodo district at the baseline of engagement with PHC-
based mental health care.

Eligibility criteria: The eligibility criteria used for people with SMD in study 1 were also used in

this sub-study (see above).

Sample size & power calculation: The sample size and power calculation were the same as for

study 1 (see above).

Sampling methods: Study 2 used the same sample of people with SMD who were recruited for

study 1 (see above).
Survey instruments: Instruments used in this study are described hereunder.

Primary outcome: Food insecurity. The household food insecurity access scale (HFIAS) was
used to assess food insecurity (102). Details of HFIAS description and management during
analysis are provided in study 1 (see above).

Secondary outcome: Work-related impairment. This was measured using the Longitudinal
Interval Follow-up Evaluation-Range of Impaired Functioning Tool (LIFE-RIFT) (205). The
LIFE-RIFT is a clinician-administered tool utilizing information from the person, their caregiver
and the clinician’s judgment following comprehensive assessment. In this study the LIFE-RIFT
was administered by psychiatric nurses. The LIFE-RIFT has been shown to be valid and reliable
in high-income country settings (205, 206) and to be acceptable, feasible and have convergent
validity in the Ethiopian setting (207). The LIFE-RIFT comprises four major domains: work,
interpersonal relations, satisfaction, and recreation (205). The work domain covers employment,
household and student sub-domains and assesses the degree to which a person’s current (past
week) work activities have been impaired. In this study, the analysis focused on the work domain

alone.
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Explanatory variables assessed by lay interviewers

Disability. The World Health Organisation Disability Assessment Schedule (WHODAS-2.0), 36-
item version, which comprises six domains, was used to assess the degree of functional impairment
(196). During analysis, the life activities domain was excluded from the six domains to avoid
potential overlap with the work impairment measures existing in the LIFE-RIFT measure. The
simple WHODAS scoring method was used in this study (200). Details about WHODAS are given

in study 1 (see above).

Discrimination: Experience of negative discrimination was measured using the discrimination
and stigma scale-12 (DISC-12) (208). The DISC-12 is an interviewer-administered scale
comprising four sections. Only the section on ‘unfair treatment’ was included in this study. The
DISC-12 has been shown to be a reliable, valid, acceptable and feasible tool in high-income
country settings (208), but has not been adapted previously for Ethiopia. There are five response
options for DISC-12: “not at all”, “a little”, “moderately”, “a lot” and “not applicable” (209). Of
the 21 items in section one, two items (unfair treatment in getting welfare benefits or disability
pensions and unfair treatment in the level of privacy) were excluded due to lacking face validity
or comprehensibility for the study area. We conducted exploratory factor analysis using pairwise
polychoric correlation due to the missing data when the item was reported to be “not applicable”.
All items except item 14 (unfair treatment when getting help for physical health problems) and
item 15 (unfair treatment from mental health professionals) loaded onto a single dimension. Items
14 and 15 had low frequency of endorsement (<5%) (see Appendix K-2) indicating that these are
not salient indicators of discrimination in this setting. We therefore excluded items 14 and 15 and
summed the remaining 17 items to give a total score indicating extent of experienced

discrimination.
Socio-demographic measures

Socio-demographic characteristics, including age, sex and educational level, were obtained by
self-report (see Appendix Al). Alcohol use status was measured using the ten-item alcohol use
disorder identification test (AUDIT) (210), which has been adapted and used in the Ethiopian
setting (211). Physical impairment was measured using the brief physical impairment checklist
which was adapted by extracting items from the Washington Group General Disability Measure

(212) and the Family and Wellbeing Index of physical impairment used in physical impairment

53



and income study (213). Annual household income, number of dependents and household
members living with long-term illness was obtained from a household respondent, and assessed at
baseline (201). (See sub-study 1 above).

Explanatory variables assessed by clinicians

Symptom severity was assessed using the 24-item Brief Psychiatric Rating Scale-Expanded
version, BPRS-E (214), which has been translated into Amharic and used in Ethiopia previously
(215). The BPRS-E is observer clinician-rated symptom scale. The BPRS-E covers four domains
of symptoms of SMD (positive symptoms, negative symptoms, anxiety and depressive symptoms,
and manic excitement or disorganization (214). The BPRS-E has been used widely to detect
clinical improvement in response to an intervention (216). The clinical information on specific

diagnosis and duration of illness was collected using the OPCRIT, as described above (187).
Potential moderator: social support

The level of social support was measured using the Oslo social support scale, OSS-3, which
consists of three items covering the reported number of close friends and perceived concern and
practical help received from others (217). The OSS-3 has been used in previous community and
facility-based studies in an Ethiopian setting and showed good utility (185). OSS-3 total score was
generated by summing up the scores as per the recommendations of the scale developers, followed
by categorisation as follows: 3 to 8 “poor support”, 9 to 11 “intermediate support” and 12 to 14

“strong support” (218).
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Confounding variables
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Figure 7. Hypothesized relationships between work-related impairment and food insecurity
among people with SMD

Data management: (as described for study 1 above)
Data analysis— study 2

STATA software version 13.1 (203) was used for data analysis. The sociodemographic
characteristics of the participants were analyzed using summary and descriptive statistics
(frequencies, percentages, mean and median). Variables included in the multivariable model were
those anticipated to have associations with the dependent variables on the basis of existing
literature. Multiple logistic regression was used to explore the factors associated with severe food
insecurity. The baseline HFIAS total score was dichotomized into severely food insecure vs.
combined categories of mild or moderate food insecurity or food secure (204). Potential

confounding variables identified during planning were included into the model.
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Multiple logistic regression was also used to explore the factors associated with work-related
impairment. Among the domains of work-impairment measure, the analysis focused on the work
domain alone, as it better embodies anchors of work. During analysis, the 5 valid response options
were collapsed into two as follows: “no impairment-high level”, “no impairment-satisfactory
level”, “mild impairment” and “moderate impairment” considered as non-caseness (coded as 0)
Vs “severe impairment” considered as caseness (coded as 1). The remaining two response options
named “not applicable” and “no information” were with quite insignificant response rate and
appeared not to give sense for analysis; thus excluded from the analysis. potential confounders
identified at the early stage of the study were also included into the model. Potential effect
modification of the association between work impairment and food insecurity as well as between
disability and food insecurity by level of social support was explored using the Mantel-Haenszel
test of homogeneity.
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3.5 Sub-study 3: Impact of integrated primary mental health care on food insecurity in
households of people with severe mental disorders in a rural Ethiopian district

Study design: pre-post study over 12 months of follow-up of people with SMD who had engaged

with PHC-based mental health care.

Source of data and study population: The source of data for sub-study 3 was primary data
gathered at baseline and twelve month assessments of persons living with SMD, households of

persons with SMD and the comparison general population in Sodo district.

Study population: Three groups of study population who were recruited at baseline were followed-
up over a year A) persons with SMD, B) households of person with SMD, and C) comparison

households from the general population.

Eligibility criteria: See study 1 for the eligibility criteria to be recruited into the study. Data was
included from people with SMD/households who provided data at the 12 month assessment

time-point.
Sample size & power calculation: As for study 1.
Sampling methods: As for study 1.

Survey instruments: Both baseline and 12 month follow-up measures were used. The baseline
assessment has been described in sub-study 1. At the 12 month follow-up time-point, the following

instruments were used:

Primary outcome: Food insecurity status

The household food insecurity access scale (HFIAS) (102). Details of HFIAS description and
management during analysis are provided in study 1 (see above).

Potential confounding variables

All the following measures have been used in study 1 where they are described in detail (see

above):

e Information about socio-demographic characteristics (baseline measure was used).
e Season of assessment (baseline measure was used).

e Physical impairment (baseline measure was used).
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e Household measures (baseline measure was used).

e Disability (baseline measure was used).

The following measures have been used in the analysis of descriptive clinical characteristics of

participants in this sub-study. They have been used and described in detail in study 2 (see above):

e Symptom severity (baseline measure was used),
e Discrimination (baseline measure was used),

e Work-impairment (baseline measure was used)
Potential mediators
1) Attendance of clinical appointments (used in the multivariable model)

Data on the number of times that the person attended the PHC facility for mental health care, and
medication prescribed at each appointment, were extracted from the clinical records, cross-
checked with facility registers (see Appendix F for data extraction format). We hypothesized that
there would be a significantly greater change in mean HFIAS score in people with SMD who
attend 50% or more of their follow-up appointments compared to those who attend less than 50%

of scheduled appointments. This was planned exploration of effect modification.

2) Potential mediators and predictors of change in food insecurity status in people with SMD (used

both in the mean change analysis and path analysis model)
The following measures have been used and described in detail in study 2 (see above):

e Discrimination (both baseline and follow-up or T2 measure was used),
e Work impairment (both baseline and T2 measure was used),

e Symptom severity (both baseline and T2 measure was used),
The following measures have been used and described in detail in study 1 (see above):

e Disability (both baseline and T2 measure was used),

¢ Annual income (both baseline and T2 measure was used).

Participant recruitment and follow-up
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The recruitment and eligibility criteria of participants is already provided in detail under the
methods section. The recruitment and eligibility criteria used for study 1 (see above) for the three
groups of study population A) persons with SMD, B) households of person with SMD, and C)
comparison households from the general population, is also used here. All the three groups were

reassessed after 12 months.
The mental health care programme

As part of the PRIME project, a district level mental health care plan was developed using
participatory methods and involving key stakeholders (149). All health centre-based clinicians in
the district (n=126), including nurses, midwives and health officers, were trained for 10 days to
provide frontline care for people with SMD, depression, epilepsy and alcohol use disorders using
the World Health Organization’s mental health Gap Action Programme intervention guide (38,
149). This included being trained to prescribe antipsychotic medication (chlorpromazine,
haloperidol or fluphenazine decanoate depot) and/or an antidepressant (amitriptyline or fluoxetine)
to people with SMD and to provide psychoeducation, basic psychosocial support and ongoing
review. A total of 96 community-based health extension workers were trained in community
awareness-raising and outreach to engage people with SMD in ongoing care. The PRIME district
level mental health care plan also included general community mobilization and awareness-
raising, but no formal interventions to address food insecurity, livelihood needs or counter stigma
or discrimination in the community (27). Participants were required to pay for medication unless
they had obtained a ‘free certificate” which is provided to the poorest households in a sub-district.
Clinical supervision was provided to the PHC workers on at least a monthly basis by an

experienced psychiatric nurse, with consultation by phone as needed.

Training of data collectors: (as described for study 1 above)

Training of clinician assessors: (as described for study 1 above)

Data management: (as described for study 1 above)

Data analysis— study 3
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Data analysis was conducted using STATA software version 13.1 (203) and AMOS version 21.0
(219). The descriptive characteristics of people with SMD and the comparison households were
compared using Pearson chi-squared test for categorical variables, Kruskal-Wallis (p<0.001) for
continuous non-normally distributed variables and two-sample t-test for continuous normally
distributed variables. The statistical significance of the indirect effects of the variables in the model
was computed applying the bootstrapping method, whereby observations with non-missing data
were considered for analysis. For all models, statistical tests were set at o = 0.05 for significance,
two-sided.

Primary analysis

For the primary analysis examining change in categorical food insecurity status between baseline
and T2 in households of persons with SMD and comparison households, a Poisson working model
with sandwich estimators of the standard error was used to estimate the risk ratio (220). HFIAS
was categorized as ‘improved’ if the person moved to a more food secure category between
baseline and T2 (e.g. from severe to moderate food insecurity) and ‘non-improved’ if they
remained in the same category or moved to a less food secure category (e.g. from no food

insecurity to mild food insecurity).

As a secondary analysis, the mean difference in change in HFIAS score between people with SMD

and comparison households was modelled using multiple linear regression.

Multiple linear regression was also carried out in people with SMD to examine factors associated
with change in mean food insecurity scores on the HFIAS. To examine effect modification by
clinical attendance, we were unable to test the original hypothesis (see hypothesis No. 3 [b]), as
only a quarter of participants (n= 60/239; 25.1%) attended for six or more monthly appointments
(i.e. 50% of the follow-up period). We therefore categorized follow-up attendance into two
categories: (1) the lowest tertile (1 to 4 follow-up appointments) described as ‘low’ attendance,
and (2) the upper two tertiles (5 or more follow-up appointments) described as ‘high’ attendance.
An interaction term for attendance category and disability score was included in the final

multivariable model and likelihood ratio test used to investigate improvement in model fit.

A path model was used to investigate the direct and indirect pathways through which reduction in

severity of psychotic symptoms was associated with changes in food insecurity status. The
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hypothesized path model is presented in Figure 4. Acceptable fit for path models is assessed in
relation to the following indices: (1) A value of 0.08 or less for Root Mean Square Error of
Approximation (RMSEA) and not greater than 0.1 (221). (2) Comparative Fit Index (CFI) is
truncated to fall in the range from 0 to 1 although CFI values close to 1 indicate a very good fit
(222). (3) Tucker Lewis Index (TLI) between 0 and 1 is considered an acceptable range (223).
Symptom severity (total score on the BPRSE) was treated as an observed exogenous variable,
whereas other variables were treated as observed endogenous variables and error terms as

unobserved exogenous variables.

Data quality assurance: (as for study 1)

3.6 Ethical considerations
Ethical approval was obtained from the College of Health Sciences Institutional Review Board,

Addis Ababa University (Ref. 026/15/Psy) and the Human Research Ethics Committee at the
Faculty of Health Sciences, University of Cape Town (HREC REF: 412/2011). Below are the

ethical issues dealt with in the study.
Potential risks

Participants were made aware of the potential risks and benefits before their decision for voluntary

participation. The following strategies were used to handle the potential risks.
Potential distress during interview

Study participants may have found discussing contents and even procedures of the interviews
distressful. To avoid such unpleasant feelings, data collectors as well as clinician assessors were
trained and supervised adequately. Interviewers and assessors were trained on the importance of
establishing a good rapport with the participant. Piloting of the measures was also made to identify

potentially distressing wordings.
Confidentiality

The interviews were made at places where the voices could not be heard by other parties. Hard
copies of data were locked in a filing cabinet at the project office while the softcopy were stored
on password-protected computers. Only authorized staff had access to the electronic copy of the

data. All identifying pieces of information were removed from data after entry.
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Minimization of coercion

All participants were made to be fully cognizant of the procedures involved. Informed consent was
sought and recorded in writing. If the person lacked capacity to make a decision about involvement
in the study, their caregiver was approached for permission. Among non-literate participants,

witnessed verbal consent was sought and recorded.
Burden on local communities

The study might have been a burden on the local communities, including caregivers and PHC staff,
due to time and workload. This issue was minimised by, for example, arranging assessment dates

at the weekends.
Potential benefits

The research was anticipated to have potential benefits for the relevant stakeholders. Direct
benefits to service users included having a confirmatory diagnostic interview and review of their

treatment by a mental health specialist.
Reimbursement for participants

All study participants were reimbursed for travel and their time. Refreshments were also provided

for participants and caregivers.
Treatment and referrals

To provide mental health care, all participants with SMD were encouraged to initiate and engage
with mental health care (medication treatments and/or psychoeducation) as per the PRIME mental
health care plan. However, they were under no obligation to engage with care. In addition, referrals
for assessment by a psychiatric nurse were made for participants who have replied “yes” to an item
asking about suicidal ideation to the WHO mh-GAP trained PHC staff for the SMD group whose

assessment was done at health institutions.
Informed consent

Written informed consent was obtained from literate participants. For non-literate respondents,

verbal consent was accompanied by a finger print in the presence of a literate witness. For people

62



with SMD who lacked capacity to consent and were not refusing participation, caregiver

permission was obtained.
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4. Results

The results of the study will be described in three sub-sections which correspond to the published
article and the two manuscripts that are under review. The sub-sections are classified as Sub-study-
1, Sub-study-2 and Sub-study-3. The relevant characteristics of participants and the respective
findings of the sub-sections have been presented for each sub-study.

4.1 Sub-study-1: food insecurity in people with SMD in a rural Ethiopian setting: a
comparative population-based study.

A total of 292/300 (97.3%) out of people with SMD and their households were included in the
analysis, with five households excluded because there was more than one person with SMD living
in the household and five excluded due to missing data. In the comparison households, 284/300

(94.7%) respondents were included in the analysis due to missing data.

Participant and household characteristics

The characteristics of participants are summarized in Table 6. Respondents who had SMD were
less likely to be the household head and to have dependents and more likely to be female, younger
and have higher disability scores, formal education and lower annual income. The timing of month
of assessment for case and comparison households differed significantly: conducted during the
rainy season (June to August) for 14.7% of case households and for 43.3% of the comparison
group. (see Appendix L for distribution). There was no significant difference in the location of the
household (rural or urban) or presence of a household member with a long-term illness (excluding
the person with SMD).
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Table 6. Comparison of Characteristics of households with a person with severe mental

disorder (SMD) and comparison households

Person with Severe

Comparison households

Characteristics Mental Disorder with no person with P-value**
(SMD) SMD
N (%) N (%)
Currently household head
No 184 (63.0) 6(2.1) <0.001
Yes 108 (37.0) 277 (97.9)
Educational Level
Non-literate 116 (39.7) 99 (34.8) <0.001
Able to read and write 37 (12.7) 88 (31.0)
Formal education 139 (47.6) 97 (34.1)
Sex
Female 126 (43.1) 77 (27.1) <0.001
Male 166 (56.9) 207 (72.9)
Residence
Urban 60 (20.6) 56 (19.7) 0.788
Rural 231 (79.4) 228 (80.3)
HFIAS
Secure/mildly/moderately food 195 (67.5) 239 (84.1)
insecure <0.001
Severely food insecure 94 (32.5) 45 (15.9)
Mean Mean
(Standard Deviation) (Standard Deviation)
Age (years) 35.6 (13.50) 49.7 (13.86) <0.001
Month of assessment™ 4.3 (3.28) 5.5(1.84) <0.001
Median Median
(25%, 75t centiles) (25™, 75 centiles)
No. of members with any Long- 0(0,0) 0(0,0) 0.4701
term illness
No. of dependents 2(1,3) 2(1,4) 0.0001
Number of children 1(0, 3) 4(2,6) <0.001
Annual Income (ETB) 6000 (3000, 11000) 9000 (5000, 15000) <0.001
WHODAS 2.0 total score 24 (14, 32) 2(0,7) <0.001

*months numbered starting from January. ETB: Ethiopian Birr; WHODAS: World Health Organisation Disability
Assessment Schedule; **P-value of Pearson Chi-squared for categorical variables, Kruskal-Wallis for continuous non-
normally distributed descriptive variables and two-sample t-test with equal variances for continuous normally
distributed variables
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Table 7. Severe food insecurity and other factors in the univariate and fully adjusted

multivariable model among persons with SMD

Characteristics

Crude Odds Ratio

(95% confidence interval)

Adjusted Odds Ratio*

(95% confidence interval)

(n=556)

Person with SMD

Male Sex

Age (in years)

Urban residence

Able to read & write
Formal education
Current household head
Annual income
Number of dependents
Any long-term illness

Month of assessment

2.56 (1.71, 3.83)
1.46 (0.98, 2.15)
0.99 (0.98, 1.01)
0.88 (0.55, 1.42)
0.78 (0.47, 1.31)
0.69 (0.45, 1.07)
0.67 (0.45, 0.99)
0.99 (0.99, 0.99)
0.90 (0.81, 1.01)
1.56 (0.98, 2.28)

0.94 (0.87, 1.01)

2.82 (1.62, 4.91)
1.12 (0.71, 1.78)
1.01 (0.99, 1.03)
0.73 (0.43, 1.25)
1.01 (0.56, 1.81)
0.84 (0.49, 1.43)
1.06 (0.61, 1.85)
0.99 (0.99, 0.99)
1.07 (0.93, 1.22)
1.34(0.85,2.12)

0.98 (0.91, 1.06)

SMD: severe mental disorder; Values in bold are statistically significant

*adjusted for all variables listed in the table

4.1.2 SMD and food insecurity

The percentage of respondents reporting severe household food insecurity was 32.5% for people
with SMD and 15.9% for the control households. The median HFIAS score was higher for people
with SMD (median 15, IQR 10) compared to control households (median 12, IQR 7) (p<0.001).

In keeping with the hypothesis, SMD was associated with severe food insecurity (adjusted
OR=2.82; 95% CI 1.62, 4.91) after adjustment for potential confounders (Table 2). Higher annual

income was found to be associated independently with lower odds of food insecurity.
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Table 8. Univariate and fully adjusted multivariable model of food insecurity with
disability included

Characteristics Crude Odds Ratio Adjusted Odds Ratio*

(95% confidence

interval)

(95% confidence
interval)
(n=556)

Total disability score on
the WHODAS

Person with SMD

Sex (male)

Age (in years)
Residence (urban)
Able to read and write
Formal education
Current household head
Annual income
Number of dependents

Month of assessment

1.06 (1.04, 1.07)

0.78 (0.44, 1.40)
1.16 (0.76, 1.75)
1.01 (0.99, 1.02)
0.82 (0.50, 1.35)
131 (0.75, 2.31)
0.87 (0.55, 1.38)
2.21 (1.30, 3.75)
0.99 (0.99, 0.99)
0.97 (0.86, 1.09)
0.99 (0.92, 1.06)

1.07 (1.04, 1.09)

1.01 (0.51, 2.00)
1.09 (0.68, 1.76)
1.00 (0.98, 1.02)
0.70 (0.41, 1.22)
1.35 (0.73, 2.48)
1.19 (0.68, 2.07)
1.80 (0.98, 3.33)
0.99 (0.99, 0.99)
1.07 (0.93, 1.23)
0.98 (0.91, 1.06)

SMD: severe mental disorder;

*adjusted for all variables listed in the table
WHODAS: world health organisation disability assessment schedule
Values in bold are statistically significant

4.1.3 Exploring mediation
After including total WHODAS 12.0 score in the multivariable model with food insecurity as the

dependent variable, the association between SMD and food insecurity became non-significant,
indicating a possible mediating role of disability in this relationship. Annual income remained

associated significantly with food insecurity even after including disability within the model.
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Table 9. Zero-inflated Negative Binomial Regression model of factors associated with
disability

Characteristics WHODAS 12.0 Crude WHODAS 12.0 Adjusted
Multiplier Value (95% Multiplier Value (95% CI)**
Cl) (n=559)

Age (years)
Sex (male)

Residence (urban)

Education (formal)
Currently household head

Number of dependents

Person with SMD

Annual income

0.99 (0.98, 0.99)
1.14 (0.96, 1.34)
1.02 (0.83, 1.25)
0.93 (0.85, 1.02)
.
0.95 (0.91, 0.99)
3.30 (2.89, 3.77)
0.99 (0.99, 0.99)

1.01 (1.00, 1.01)
1.08 (0.95, 1.23)
1.04 (0.89, 1.21)
0.91 (0.84, 0.98)
0.71 (0.61, 0.83)
0.98 (0.94, 1.02)
3.36 (2.83, 3.99)
0.99 (0.99, 1.00)

SMD: severe mental disorder *fitting constant-only model
**adjusted for all variables listed in the table; Values in bold are statistically significant

4.1.4 Factors associated with disability
In the multivariable model, having SMD and increasing age were associated with increased

disability, whereas formal education and current household head position were associated with

lower disability.
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4.2 Sub-study-2: Food insecurity and work impairment in people with SMD in a rural
district of Ethiopia: a cross-sectional survey

A total of 282 eligible people with SMD were included in the study: 5 households had more than

one person with psychosis and 15 households had missing data relevant to the analyses in this
paper.

4.2.1 Descriptive characteristics

Most participants were Orthodox Christians and Gurage by ethnicity (Table 11). Fewer than half
of participants had attended formal education (47.5%). Most (85.8%) participants had a diagnosis
of a primary psychotic disorder, with 14.2% having an affective disorder. The median BPRS-E
score (symptom severity) was 48, (interquartile range (IQR) 35, 59). The median duration of illness
was 8 years (IQR 3, 20). During initial assessment, only 35.0% of participants reported that they
have been taking antipsychotic medication.

Table 10. Diagnosis categories of participants with SMD

Diagnosis N %
Schizophrenia 197 65.7
Schizoaffective disorder 38 12.7
Schizophreniform disorder 4 1.3
Bipolar disorder* 27 9.0
Brief psychotic disorder 5 1.7
Major depressive disorder with
psychotic features* 16 >3
Acute psychosis 3 1.0
Others* 10 3.3

*categorised as affective disorders; the rest as psychotic disorders
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Table 11. Sociodemographic and clinical characteristics of study participants

Characteristics Frequency Percent
Educational Level
Formal education 134 47.5
No-formal education 148 52.5
Sex
Female 122 43.3
Male 160 56.7
Residence
Urban 59 21.0
Rural 222 79.0
Occupation
Unemployed 87 31.1
Agriculture 70 25.0
Housewife 57 20.4
Other 66 23.5
Marital status
Single 124 44.0
Married 97 34.4
Divorced 40 14.2
Other 21 7.4
Ethnicity
Gurage 268 95.0
Oromo 10 3.5
Other 4 1.5
Religion
Orthodox Christian 254 90.1
Protestant 18 6.4
Muslim 9 3.2
Others 1 0.4
Oslo Social Support 195
Intermediate/strong support 85 69.6
Poor support 304
AUDIT
No alcohol use problem (<8) 197 69.9
Hazardous use (> 8) 85 30.1
Diagnosis Category
Primary psychotic disorder 242 85.8
Affective psychosis 40 14.9
Mean Standard Deviation
Age (years) 35.6 13.38
Month of assessment* 4.3 3.31
Median 25, 75 centiles
Number of children 3 2,5
Annual income (ETB)# 6000 3000, 10,750
DISC total 2 0,7
Physical impairment total 1 0,3
BPRS-E total 48 35,59
Duration of illness (years) 8 3,20
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*months numbered as of January *ETB, Ethiopian Birr [ USD = 20.5 Birr (for 2015)]; AUDIT: alcohol use disorder
identification test; WHODAS: World Health Organization Disability Assessment Schedule; LIFE-RIFT: Longitudinal
Interval Follow-up Evaluation—Range of Impaired Functioning Tool; DISC: Discrimination and Stigma Scale; BPRS-E:
Brief Psychiatric Rating Scale-Expanded version

4.2.2 Food insecurity and work impairment
One third (n= 94; 32.5%) of households reported severe food insecurity, with a median HFIAS

score of 15 (IQR 10). More than half (53.6%) of the participants had severe work impairment.
Multivariable analyses

Food insecurity

In the fully adjusted model, severe food insecurity was associated with poor social support
(adjusted odds ratio (aOR) 2.87; 95%CI 1.48, 5.55), negative experienced discrimination (aOR
1.08; 95%CI 1.03, 1.14), lower annual income (aOR 4.52; 95%CI 2.08, 9.81) and higher disability
scores (aOR 1.02; 95%CI 1.00, 1.04), but not with symptom severity or work impairment (Table
2). Alcohol use disorder, symptom severity and physical impairment were associated with food
insecurity in the crude analyses but not in the multivariable model. There was no evidence of effect
modification by social support level in the association between severe food insecurity and

disability (Mantel-Haenszel test of homogeneity: p = 0.3947).
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Table 12. Factors associated with severe food insecurity in people with severe mental

disorder

Characteristics

Crude Odds Ratio
(95% Confidence
Interval) n = 282

Adjusted Odds Ratio  (95%
Confidence Interval) n =261

Symptom severity (BPRS-E total score) [n = 279]
Oslo Social Support Scale [n = 277]
Intermediate/strong social support
Poor social support
Alcohol use disorder identification test [n = 279]
No alcohol use problem (<8)
Hazardous use (> 8)
Physical impairment total [n = 279]
Discrimination (DISC-12 total score) [n = 279]
Work impairment [n = 271]
No/mild/moderate work impairment
Severe work impairment
Disability (WHODAS score)* [n =279]
Age (years)
Sex (male) [n =279]
Education [n = 279]
Formal education
No formal education
Annual household income (Birr)** [n = 269]
10000 Birr or more/year
4000-9999 Birr/year
<4000 Birr/year
Duration of illness (years) [n = 279]
Diagnosis category [n = 279]
Affective psychosis

Primary psychotic disorder

1.02 (1.00, 1.03)

Reference

3.42 (1.99, 5.86)

Reference
2.00 (1.17, 3.41)
1.37 (1.15, 1.64)
1.13 (1.08, 1.18)

Reference
1.30(0.78, 2.17)
1.03 (1.02, 1.04)
1.00 (0.98, 1.02)
0.90 (0.54, 1.49)

Reference

1.06 (0.64, 1.74)

Reference
2.05 (1.04, 4.05)
4.83 (2.47,9.41)
1.00 (0.98, 1.02)

Reference

1.57 (0.73, 3.36)

1.01 (0.98, 1.03)

Reference

2.87 (1.48, 5.55)

Reference
1.12 (0.53, 2.38)
1.17 (0.93, 1.47)
1.08 (1.03, 1.14)

Reference
0.95 (0.46, 1.93)
1.02 (1.00, 1.04) +
1.01(0.98, 1.03)
1.17 (0.59, 2.31)

Reference

0.63 (0.31, 1.25)

Reference
1.74 (0.79, 3.78)
4.52 (2.08,9.81)
1.00 (0.97, 1.03)

Reference

1.41 (0.56, 3.59)

BPRS-E: Brief Psychiatric Rating Scale-Expanded version; WHODAS: World Health Organization Disability
Assessment Schedule; *adjusted for all factors listed in the table; *excluding work domain *p = 0.021;
**1 USD = 20.5 Birr (for 2015); Values in bold are statistically significant
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4.2.3 Work-related impairment

In the fully adjusted model (Table 13), work impairment was associated independently with
symptom severity (adjusted OR 1.03; 95%CI 1.01, 1.06) and disability (adjusted OR 1.04; 95%ClI
1.03, 1.06). Having no formal education was associated with work-related impairment in the crude,
but not the adjusted, analyses. There was no evidence of effect modification by level of social
support in the association between disability and work impairment level (Mantel-Haenszel test of

homogeneity: p = 0.4593).

Table 13. Factors associated with work impairment in people with severe mental disorder

Crude Odds Ratio (95%  Adjusted Odds Ratio

Characteristics Confidence Interval) n = (95% Confidence

282

Interval) n = 264

Symptom severity (BPRS-E total score) [n = 274]
Oslo social support scale [n = 273]
Poor social support
Intermediate/strong social support
Alcohol use disorder identification test [n = 274]
Hazardous use (> 8)
No alcohol use problem (<8)
Physical impairment total score [n = 274]
Age (years) [n = 274]
Sex (male) [n = 274]
Education [n = 274]
Formal education
No formal education

Discrimination (DISC-12 total score) [n = 274]
Disability (WHODAS score) *
Annual household income (Birr)** [n = 264]
10000 Birr or more/year
4000-9999 Birr/year
(<4000 Birr/year)
Duration of illness (total years) [n = 274]
Diagnosis category [n = 274]
Affective psychosis
Primary psychotic disorder

1.06 (1.04, 1.07)

Reference
0.87 (0.52, 1.46)

Reference
0.84 (0.50, 1.41)
1.13(0.95, 1.34)
0.99 (0.97, 1.01)
1.07 (0.66, 1.73)

Reference
1.63 (1.01, 2.63)
1.00(0.97, 1.03)
1.05 (1.03, 1.06)

Reference
1.11 (0.62, 2.00)
0.99 (0.55, 1.78)
0.98 (0.97, 1.00)

Reference
1.26 (0.64, 2.48)

1.03 (1.01, 1.06)

Reference
0.73 (0.38, 1.38)

Reference
0.61(0.30, 1.23)
0.96 (0.77, 1.18)
0.98 (0.96, 1.02)
0.66 (0.34, 1.25)

Reference
1.29(0.69, 2.42)
0.98 (0.94, 1.02)
1.04 (1.03, 1.06)

Reference
1.06 (0.53, 2.13)
0.96 (0.47,1.97)
1.00(0.97, 1.03)

Reference
0.84 (0.37, 1.89)

*adjusted for all factors listed in the table; *without work domain during computation;
**1 USD = 20.5 Birr (for 2015); Values in bold are statistically significant



4.3 Sub-study-3: Impact of the PRIME mental health care plan on food insecurity in
households of people with severe mental disorders in a rural Ethiopian district: a before-
after study

A total of 239 (81.8%) individual people with SMD and their household respondents and 273
(96.1%) comparison households were assessed at the T2 time-point. Reasons for loss to follow-up
are presented in Figure 8. Attrition was non-differential attrition in relation to baseline

characteristics (see Table 14).

Study participants

Households of person with SMD
Baseline n=292

/\

Comparison households
Baseline n=284

Person with SMD

Respondent from household
of person with SMD

Respondent from
comparison household

Total loss to follow-up
N=53
Changed address n=23
Did not show up n=14
Deceased n=11
Post-partum n=1
Unable to attend n=1
Unspecified n=3

Total loss to follow-up
N=6
Changed address n=4
Refusal n=1
Deceased n=1

l

Person with SMD lost to
follow-up
N=47

Total loss to follow-up
N=11
Changed address n=2
Refusal n=6
Unspecified n=3

Follow-up at 12.3 months
(SD 1.14)

|

Follow-up at 12.3 months
(SD 1.35)

Follow-up at 12.1 months
(SD 1.24)

\/

Included in 12 month analysis n=239

Included in 12 month analysis n=273

Figure 8. Flow chart of follow-up between baseline and 12 months
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Table 14. Summary of the association between baseline characteristics and loss to follow-up

Category of participants

Baseline characteristics SMD Comparison
p-value* p-value*
Age 0.68 0.32
Sex 0.14 0.48
Food insecurity severity 0.72 0.53
Annual income 0.38 0.68
Household position 0.08 0.10
Employment 0.83 0.00
Marital status 0.15 0.08

SMD: severe mental disorder

*Chi-square was used for categorical variables and t-test was used for continuous variables

4.3.1 Participant characteristics

A detailed summary of participant baseline sociodemographic and clinical characteristics is
presented in table 15.

Compared to respondents from households without a person with SMD, people with SMD were
significantly younger, had fewer children, had higher annual income and were more likely to have
attended formal education and be female, unemployed, unmarried and not the household head. In
people with SMD, the median BPRSE score at baseline was 47 (IQR = 24) and 101 (35.0%) were

already prescribed psychotropic medication before the time of recruitment.
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Table 15. Baseline sociodemographic and clinical characteristics of study participants who
were assessed at both baseline (T1) and twelve months (T2)

People with SMD Comparison household

£ 3
Characteristics (total n=239) (:Z:ZIO :jze;;) P-value
N (%) N (%)
Educational Level
Formal education 112 (46.9) 92 (33.7) <0.002
llliterate/no formal education 127 (53.1) 181 (66.3)
Sex
Female 108 (45.2) 73 (26.7) <0.001
Male 131 (54.8) 200 (73.3)
Residence
Urban 44 (18.5) 53 (19.4) 0.790
Rural 194 (81.5) 220 (80.6)
Currently household head?
Yes 94 (39.3) 267 (98.2) <0.001
No 145 (60.7) 5(1.8)
Occupation
Unemployed 74 (31.1) 1(0.4)
Agriculture 58 (24.4) 174 (63.7) <0.001
Housewife 49 (20.6) 35(12.8)
Other v 57 (23.9) 63 (23.1)
Marital status
Single 110 (46.0) 2(0.7)
Married 84 (35.2) 211 (77.6) <0.001
Divorced 30 (12.6) 10 (3.7)
Widowed 7(2.9) 45 (16.5)
Married but living apart 8(3.4) 4 (1.5)
Mean (SD) Mean (SD)
Age (years) 35.4 (13.63) 49.6 (13.76) <0.001
Month of assessment* 4.3 (3.32) 5.5(1.84) <0.001
Median (25, 75t Median (25, 75
centiles) centiles)
No. of members with any long-term 0(0,0) 0(0,0) 0.7485
illness
Number of children 1(0, 3) 4(2,6) <0.001
Annual household income (ETB) 12,000 (8000, 18,000) 9000 (5000, 15,000) <0.001
Number of dependents 2(1,4) 2(1,4) 0.7783
Physical impairment total score 1(0, 3) - -
Disability score (WHODAS-12) 23 (14, 32) 2(0,7) <0.001
Work impairment score (LIFE-RIFT) 5(3,5) - -
Psychosis symptom severity total score -
(BPRS.E) 47 (35, 59) -
Discrimination total score (DISC) 2(0,7) - -

*P-values of Pearson Chi-squared for categorical variables, Kruskal-Wallis for continuous non-normally distributed descriptive
variables and two-sample t-test with equal variances for continuous normally distributed variables. * months numbered
starting from January HFIAS: Household Food Insecurity Access Scale; ETB: Ethiopian Birr; WHODAS: World Health Organization
Disability Assessment Schedule; LIFE-RIFT: Longitudinal Interval Follow-up Evaluation-Range of Impaired Functioning Tool; BPRS-
E: Brief Psychiatric Rating Scale-Expanded; DISC: Discrimination and Stigma Scale; SD: Standard Deviation; V Includes: Daily
laborer, government employee, run own business, student, pensioned, private firm employee and others
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4.3.2 Change in food insecurity and potential mediator variables

Overall, 43.5% of households with a person with SMD experienced an improvement in food
security category compared to the comparison households (30.2%). The proportion of SMD
households categorized as severely food insecure declined from 29.9% (71/237) at baseline to
15.6% (37/237) at the T2 time-point in people with SMD, compared to a reduction from 13.5%
(37/274) at baseline to 9.5% (26/273) at the T2 time-point in the comparison households.
Households of people with SMD had a significantly greater reduction in mean food insecurity
score from baseline to the T2 time-point (mean HFIAS change -2.2; 95%CI -3.13, -1.12) compared
to households without a person with SMD (mean HFIAS change -0.004; 95%CI -0.63, 0.62). The
difference in mean HFIAS change between the two groups is 2.2; 95%CI 1.05, 3.28; p < 0.001.

The change in potential mediators between T1 and T2 was as follows: symptom severity (mean
BPRS-E change -5.2, 95%CI -7.82, -2.58), disability (mean WHODAS change -7.3, 95%ClI -11.7,
-2.78), annual income (mean change 6384.6, 95%CI 4782.53, 7986.63), discrimination (mean
DISC change -2.35, 95%CI -3.26, -1.43), work impairment (mean LIFE-RIFT change -0.4, 95%ClI
-0.62, -0.17).
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Table 16. Factors associated with improved food insecurity in people with severe mental

disorder and comparison households

Crude risk ratio

tadjusted risk ratio

Characteristics (95% confidence (95% confidence
Interval) Interval)

N=509 N= 496

Sex Male Reference Reference
Female 1.04 (0.82, 1.32) 0.93 (0.72, 1.20)

Age Number of years 1.00 (0.99, 1.01) 1.00 (0.99, 1.01)

Residence (n=508)
Education
Current household

position (n=508)
Season of assessment

Urban

Rural

Formal

No formal education
Not head

Head of household
Harvest season
Pre-harvest season

Household members with any long-term illness

(n=504)

Annual household income (n=498) (x 1000

Ethiopian Birr)

Number of household dependents (n=504)

Reference
1.29(0.92, 1.80)
Reference
1.02 (0.80, 1.29)
Reference
0.85 (0.67, 1.08)
Reference
1.01(0.79, 1.28)
1.27(1.00, 1.61)

0.99 (0.99, 1.00)

0.98 (0.91, 1.05)

Reference
1.23(0.87, 1.75)
Reference
0.99 (0.76, 1.30)
Reference
1.10(0.81, 1.48)
Reference
1.05(0.82, 1.35)
1.25(0.98, 1.59)

0.99 (0.98, 1.01)

1.01 (0.93, 1.09)

Household SMD status Reference

1.68 (1.24, 2.26)

Reference
1.44 (1.14,1.82)

Comparison household
Household of person
with severe mental
disorder

t adjusted for all modelled variables listed in the table

4.3.3 Multivariable analysis

Food insecurity: In the fully adjusted model, change in food insecurity status over a year in people
with SMD was statistically significant (adjusted risk ratio 1.68; 95%CI 1.24, 2.26), compared to
the comparison group (refer to Table 16). In terms of change in mean HFIAS score (see Table 17),
change in food insecurity status over a year was found to be associated with the presence of a
household member with any long-term illness (adjusted mean difference [AMD] -1.71; 95%CI -
3.15, -0.27) and with having a person with SMD in the household (AMD -3.36; 95%CI -4.90, -
1.81).
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Table 17. Factors associated with change in HFIAS score over a year in households of
people with SMD and comparison households

Characteristics

Unadjusted Mean
difference (95%
Confidence interval)

tAdjusted Mean
difference (95%
Confidence interval)

N=489
Male Reference Reference
Sex [n=502]
Female -0.54 (-1.72, 0.64) 0.24 (-1.04, 1.52)
Age [n=502] Number of 0.01 (-0.02, 0.05) -0.01 (-0.05, 0.04)
years
Urban Reference Reference
Residence [n=501]
Rural -0.14 (-1.58, 1.29) 0.10(-1.37, 1.57)
Formal Reference Reference
Education [n= 502] education
Not formal  -0.52 (-1.66, 0.64) -0.48 (-1.80, 0.82)
Not head Reference Reference
h hol iti =501
Current household position [n= 501 Head of 0.65 (-0.61, 1.89) -1.53(-3.22, 0.15)
household
Harvest Reference Reference
season

Season of assessment [n=502]

Household members with any long-term
illness [total score] [n=497]

Annual household income [n= 491]

Number of household dependents [n= 497]

Participants or case status [n=509]

Pre-harvest
season

Number

In Ethiopian
Birr

Number

Comparison
household

Household
of Person
with severe
mental
disorders

0.06 (-1.11, 1.23)

-1.69 (-3.11, -0.28)

0.00 (-0.00, 0.00)

-0.03 (-0.36, 0.29)

Reference

1.78 (1.24, 2.56)

-0.07 (-1.27, 1.13)

-1.71 (-3.15, -0.27)

0.00 (-9.81, 0.00)

-0.20 (-0.57, 0.16)

Reference

-3.36 (-4.90, -1.81)

t adjusted for all variables listed in the table
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Further analysis of factors associated with food insecurity in the SMD only group (Table 18)
indicates that food insecurity has a statistically significant association with the respondent being a
current household head (adjusted mean difference (AMD) -2.54; 95%CI -4.92, -0.16), disability
simple score (AMD -0.05; 95%CI -0.09, -0.01) and physical impairment (AMD -0.93; 95%CI -
1.68, -0.17). There was no evidence of effect modification by attendance at follow-up

appointments.
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Table 18. Factors associated with changes in food insecurity score over 12 months in people

with severe mental disorder

Unadjusted mean

Adjusted mean difference

difference (B)* (B)*
Characteristics (95% Confidence (95% Confidence Interval)
Interval) N=215
N=229
Male Reference Reference

Sex [n=229]

Female -0.98 (-2.92, 0.96) -0.06 (-2.11, 1.98)

Number of years -0.2 (-0.09, 0.05) 0.02 (-0.06, 0.12)
Age [n=229]

Residence [n=228]

Education [n=229]

Current household position [n=229]

Season of assessment [n=229]

Household members with any long-
term illness [n=224]

Disability [whodas36 simple] [n=
229]

Annual household income [n= 221]

Number of household dependents
[n=224]

Physical impairment [n= 229]

Work impairment (baseline
maximum) [n=224]

Urban
Rural
Formal

No formal
education

Not head

Head of household

Harvest season

Pre-harvest season

Number

total score

In Ethiopian Birr

Number

total score

total score

Reference
0.01 (-2.47, 2.49)
Reference

-1.89 (-3.82, 0.03)

Reference

-1.66 (-3.62, 0.30)

Reference

-1.24 (-3.44, 0.95)

-2.23 (-4.41, -0.05)

-0.06 (-0.09, -0.03)

0.00 (-0.00, 0.00)

-0.13 (-0.68, 0.43)

-1.38 (-2.03, -0.73)

-0.56 (-1.29, 0.17)

Reference
0.64 (-1.96, 3.25)
Reference

-0.73 (-2.93, 1.47)

Reference

-2.54 (-4.92, -0.16)

Reference

-1.30(-3.57, 0.97)

-1.83 (-4.03, 0.36)

-0.05 (-0.09, -0.01)

-0.00 (-0.00, 0.00)

-0.22 (-0.82, 0.39)

-0.93 (-1.68, -0.17)

-0.15 (-1.01, 0.70)

*Beta coefficient (B)
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4.3.4 Path Analysis

Two of the associations in the hypothesized path diagram (disability to discrimination and
symptom severity to income) were removed as they were non-significant and affected the model
fit adversely. The standardised path coefficients obtained for the final path model are presented in
figure 9. The model fit was acceptable for all indices: Comparative Fit Index = 0.99, Tucker Lewis
Index = 0.99 and Root Mean Square Error of Approximation = 0.01, 90%CI 0.00, 0.09 (see Table
19).

Change in psychotic symptom severity was positively associated with change in disability (mean
difference = 0.30, 95%CI 0.07, 0.53) and change in work impairment (mean difference = 0.03,
95%CI10.02, 0.04). Similarly, change in discrimination (mean difference = 0.47, 95%CI 0.35, 0.59)
and change in work impairment (mean difference = 0.85, 95%CI 0.26, 1.43) are positively
associated with change in food insecurity. However, change in symptom severity was found to
have a statistically significant indirect/mediated effect on change in food insecurity status (mean
difference = 0.15, 95%CI 0.07, 0.26; p<0.01), through impacting on work impairment and
discrimination (see Table 20). In the total effect (direct and indirect) model, symptom severity was
positively associated with change in disability (mean difference = 0.22, 95%CI 0.11, 0.33), work
impairment (mean difference = 0.38, 95%CI 0.26, 0.49) and discrimination (mean difference =
0.17, 95%CI1 0.03, 0.32); whereas change in food insecurity was positively associated with change
in discrimination (mean difference = 0.46, 95%CI 0.34, 0.58) and work impairment (mean
difference = 0.16, 95%CI 0.03, 0.29).
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Table 19. Goodness of fit indices summary for the direct effect default model

Indices value
Indices —
Hypothesized model Fitting model
Tucker Lewis Index (TLI) rho2 1.169 0.99
Comeparative Fit Index (CFI) 1.00 0.99

Root Mean Square Error of 0.00[90%CI (0.00,0.122)] 0.01[90%CI (0.00, 0.09)]
Approximation (RMSEA)

Chi-square 0.26 3.11
Degrees of freedom 1 3
Probability level 0.61 0.37
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Annual income

A

Symptom severity

<

.05

Food insecurity

Disability

Work impairment

/

Discrimination

43

Difference in scores between baseline and twelve months were considered for all modelled variables
el, e2, e3, e4, e5 and e6 are error terms for the respective observed endogenous variables

Figure 9. Path diagram for the fitting model of factors associated with food insecurity, with
standardized regression weights (path coefficients)
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Table 20. Parameters for the hypothesized pathway of standardized indirect effects, using a
bootstrapped model

Effect in the Pathway™ Mean difference  95% BC** confidence
Effect of variable Effect on variable (estimate) interval (C1) prvaluet
Symptom severity Work impairment 0.01 -0.03, 0.05 0.79
Symptom severity Annual income -0.02 -0.06, 0.05 0.85
Symptom severity Food insecurity 0.15 0.07,0.26 <0.01
Symptom severity Discrimination 0.00 -0.03,0.04 0.74
Disability Work impairment 0.00 -0.02,0.01 0.81
Disability Food insecurity 0.01 -0.04, 0.09 0.58
Discrimination Annual income 0.00 -0.01, 0.01 0.81
Discrimination Food insecurity -0.00 -0.03, 0.03 0.77
Work impairment Food insecurity 0.00 -0.01, 0.01 0.83

*Twelve month baseline scores differences were considered for all modelled variables
**Bias-corrected two-tailed significance

¥ The standardized indirect (mediated) effect of other variables in the model cannot be tested
for significance with p-value; hence their estimates, Cl and p-values was not included in the

above table.
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Table 21. Parameters for the hypothesized path model with unstandardized regression
weights for direct effect

Unstandardized regression

Pathway weight
p-value
From To Estimate 95%.confidence
interval
Symptom severity Disability 0.30 0.07,0.53 0.01
Symptom severity Work impairment 0.03 0.02,0.04 <0.01
Symptom severity Discrimination 0.04 -0.00, 0.08 0.054
Symptom severity Food insecurity -0.01 -0.05, 0.04 0.81
Symptom severity Annual income -69.45 -162.38, 23.48 0.14
Disability Work impairment 0.00 -0.00, 0.01 0.405
Disability Food insecurity 0.01 -0.02, 0.03 0.46
Disability Discrimination 0.01 -0.01, 0.04 0.39
Discrimination Annual income -16.62 -261.86, 228.62 0.89
Discrimination Work impairment -0.007 -0.03, 0.02 0.63
Discrimination Food insecurity 0.47 0.35, 0.59 <0.01
Work impairment Annual income -425.48 -1315.56, 1064.59 0.84
Work impairment Food insecurity 0.85 0.26,1.43 0.01
Annual income Food insecurity 0.00 0.00, 0.00 0.95
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Table 22: Path model standardized total (direct and indirect) effects in the bootstrapped

model

Effect in the pathway 95% BC
Estimate confidence p-value

Effect of variable Effect on variable interval
Symptom severity Disability 0.22 0.11,0.33 <0.01
Symptom severity Work impairment 0.38 0.26, 0.49 <0.01
Symptom severity Discrimination 0.17 0.03,0.32 0.01
Symptom severity Food insecurity 0.09 -0.07,0.24 0.21
Symptom severity Annual income -0.02 -0.07,0.03 0.47
Disability Work impairment 0.05 -0.09, 0.17 0.51
Disability Food insecurity 0.07 -0.06, 0.21 0.31
Disability Annual income -0.00 -0.02, 0.00 0.36
Discrimination Annual income -0.01 -0.15, 0.15 0.92
Discrimination Work impairment -0.02 -0.18,0.12 0.77
Discrimination Food insecurity 0.46 0.34,0.58 <0.01
Work impairment Annual income -0.04 -0.16, 0.07 0.47
Work impairment Food insecurity 0.16 0.03, 0.29 0.02
Annual income Food insecurity -0.01 -0.16, -0.01 0.84

The standardized total (direct and indirect) effect of other variables in the model cannot be
tested for significance with p-value; hence their estimates and confidence intervals were not
included in the above table
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5. Discussion
In this study, the association between severe mental disorder and food insecurity was investigated

in a rural, community-based sample in Ethiopia, both before and after implementation of a
programme to improve access to mental health care. The findings will now be discussed in relation

to the original hypotheses and the existing evidence base.

5.1 Food insecurity in people with SMD compared to the general population
In this community-based study conducted in rural Ethiopia, severe household food insecurity was

reported by 32.5% of people with SMD and 15.9% of respondents from comparison households,
which was a statistically significant difference. These findings are in keeping with findings from
a small, non-representative study from the USA (147) and a facility-based case-control study from
India (148) but is the first study to show this association in a rural community setting in a low-
income country. Higher annual income was associated independently with lower odds of severe
food insecurity. When total disability scores were added into the model, the association between
SMD and food insecurity became non-significant, indicating a likely mediating role of disability.

SMD was associated with household food insecurity independently of household annual income.
In this subsistence farming community, food insecurity is related to the amount of food available
due to household production and not just to income. In addition to the impact of disability of the
person with SMD, the opportunity costs of other household members due to engagement in
caregiving activities and direct reductions in productivity of caregivers, are likely to contribute to
an overall decrease in household productivity (224). In a qualitative study from the same area,
respondents conceptualized disability in people with SMD as arising from a combination of direct
effects of the illness, poverty and stigma (225). A recent report in a nearby district showed that
lower perceived relative wealth was significantly associated with greater functional impairment
(226). Stigma and discrimination extends beyond the individual person with SMD to affect the
whole household (227) which may lead to decreased co-operation with community members for

key farming activities and resultant decrease in food production.

5.2 Factors associated with food insecurity in people with severe mental disorder
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In sub-study 2, in a multivariable model, food insecurity was associated with poor social support,
lower income, negative discrimination and functional impairment in people with SMD, but was
not associated directly with clinical symptom severity. In cultures valuing the needs of a group or
community over an individual, such as that encountered in the rural Ethiopian setting, it is
commonly assumed that high levels of social support will be provided to people with mental health
or other health problems. However, about one-third of our sample reported poor social support, in
keeping with previous studies of the general population in the same district (185). In a qualitative
work with people with SMD from the same sample, the restrictions experienced in accessing social
networks were highlighted (56). Social connectedness relies upon the capacity of a person to
reciprocate; SMD may directly (via disability) and indirectly (via worsened poverty) undermine
the possibility of reciprocation. People who lack interpersonal supports may then be less able to
avail themselves of social opportunities which are often tied to economic opportunities, including
obtaining competitive jobs and satisfactory housing (228), accessing livelihoods or obtaining

financial support.

Higher perceived negative discrimination was also associated with food insecurity. Stigma and
discrimination work directly against recovery in people with SMD, leading to and reinforcing
social exclusion at both an individual, household and community level (229). Because of public
misconceptions about SMDs, members of society may withhold opportunities (230-232) and
societal prejudice can significantly exacerbate the impact that psychiatric symptoms have on social
opportunities (228). In this way, the social exclusion associated with discrimination against a
person or household with SMD may lead to loss of economic opportunities and financial support,
and subsequent impoverishment and food insecurity. The Ethiopian Federal Ministry of Health
has included mental health in the training programme to upgrade community health extension
workers, including interventions to increase community awareness about the treatability of mental
health problems and to counter stigmatizing attitudes (233). Previous work in Ethiopia has shown
that stigmatizing attitudes in health extension workers in relation to child developmental disorders

are reduced by this intervention (234).

The consequences of exposure to food insecurity in people with SMD in this setting may be
profound. A previous study found that people with SMD in a rural Ethiopian district were more
likely to be under-nourished compared to community controls (235). Excess mortality in people
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with SMD in Ethiopia has been linked to undernutrition (24). Food insecurity is likely to also affect
access to, and engagement with, care. In a qualitative study of people with SMD and their
caregivers in a food-insecure area, justification for ongoing use of khat (chewing leaves containing
the amphetamine-like substance cathinone) against medical advice was in part to curb one’s
appetite even though there was awareness that it could worsen the person’s mental health (236).
Formative work indicated the need for interventions to address basic needs, including food

security, among people with SMD in Ethiopia to ensure equitable access to care (56, 237).

The findings from this sub-study indicate that interventions to address food insecurity need to
include both expanded access to mental health care (to reduce disability) and strategies to alleviate
poverty, particularly for vulnerable individuals living with SMD. Through the PRIME project, and
in keeping with the policy of the Federal Ministry of Health of Ethiopia, access to mental health

care is being increased through integration into PHC in this district (149).

5.3 Work impairment in people with severe mental disorder

In the multivariable model, work impairment was associated significantly with symptom severity
and disability, but not with discrimination or social support. In this study, around half or more of
the participants reported severe work impairment. This is noteworthy because early studies (1970s)
of people with SMD in LMICs indicated that employment outcomes are more favourable when
compared to people with SMD in high-income country settings (238, 239). In the International
Study on Schizophrenia (I1SoS), conducted in the 1980s and 1990s, the proportion of participants
in LMICs diagnosed with “all psychoses” and reporting working (doing housework or paid work)
was higher (79%) for most of the last two years compared with that of high-income settings (51%)
(240). There was an 80% employment with some work capacity report among people with

schizophrenia in a multisite study in India (241-243).

The International Pilot Study of Schizophrenia (IPSS), Determinants of Outcomes of Severe
Mental Disorders (DOSMeD) and the 1SoS studies have been critiqued for possible selection bias,
not accounting for differential mortality and the measures used for work functioning (244, 245).
In our study, use of the LIFE-RIFT measure may have enabled us to assess work impairment in a

comprehensive way, based on clinician judgement and drawing on all sources of information
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available (person with SMD, caregiver and clinical notes). Symptom severity and disability levels
were associated strongly with work impairment, indicating that improved access to adequate
mental health care may be able to support improved work functioning. There are conclusions that
the severity of illness symptoms, but not the diagnosis of mental disorder, is the most significant
factor in determining the level of functional impairment (246). However, in keeping with our
proposed conceptual model (sub-study 2), clinical symptom severity and work impairment may
not determine household food insecurity, which may require interventions tackling discrimination,

social isolation and potentially income security.

5.4 Food insecurity, impact of integrated mental health care and possible mechanisms

In keeping with the hypothesis (3.1), food insecurity status improved significantly in people with
SMD after implementation of district level integrated mental health care, after adjusting for secular
trends in food insecurity in the general population. However, hypothesis 3.2 was not supported:

increased attendance at PHC was not associated with larger gains in food insecurity status.

Change in severity of psychotic symptoms was directly associated with change in disability and
work impairment, whereas change in food insecurity status was directly associated with work
impairment and discrimination. However, although change in symptom severity had no direct
effect on food insecurity, it did have a mediated (indirect) effect on change in food insecurity

status.

There was no effect modification by number of appointments attended. In general, the level of
attendance for follow-up appointments was low. A qualitative study in the district showed that
poverty, unreliable medication supplies and lack of secondline options for inadequate response or
intolerable side-effects, the long-term nature of the illness and the nature of SMD were barriers to
ongoing engagement in care (247). In such a context, attendance for follow-up appointments may
not show a dose-response relationship with improved outcomes. Indeed, as the qualitative data
indicated that people tended to attended follow-up appointments when they were more unwell, we
might even have expected a worse outcome in those attending for more follow-up appointments

(reverse causality). Therefore, the absence of effect modification of the association between
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introduction of the new mental health care programme and food insecurity outcomes is not

evidence that the programme is ineffective.

Antipsychotic medication has been shown to lead to improved occupational, educational and work
functioning (248, 249), a beneficial impact on productivity levels (92) and work engagement (250),
as well as a reduction in symptom severity (251-253). In a follow-up study (2.5 years on average)
conducted with 271 people with schizophrenia in a neighbouring Ethiopian district, significant
reduction in positive symptom scores was inversely associated with improvements in physical and
social functioning and role limitations in people with both recent-onset and long-standing illness,
due possibly to the psychotropic medication offered free of charge to all participants (71). The
salience of antipsychotic medication to improved functioning was also indicated by a randomized,
controlled trial of a community-based intervention for people with schizophrenia in India (76)
where improvements in functioning appeared to have been mediated by the effect of the

community intervention on medication adherence.

There was a statistically significant total effect of reduced psychotic symptom severity on level of
reported discrimination although the direct effect was close to significance and the indirect effect
was not statistically significant. In qualitative interviews with community stakeholders during
development of the district mental health care plan, stigma and discrimination was predicted to
reduce when the community witnessed people with SMD show improvement with treatment (247).
Feedback from the community leaders engaged in the PRIME advisory board indicated that the
recovery of people who had been well-known to be incapacitated by SMD had led to more positive
attitudes and support for people with SMD. This accords with findings from high-income
countries that social contact interventions, whereby people gain direct exposure to people with
SMD and learn about the treatability of their condition can be effective in reducing stigma and

discrimination (254).

Reduction in perceived discrimination and work impairment were also independently and directly
associated with improved food security. The PRIME district mental health care plan was not
restricted to the facility level and prescription of psychotropic medication (149). Implementation
of other components of the plan may have contributed to greater social inclusion, for example as

a result of community-level activities to improve mental health awareness and reduce stigma

92



through training of community-based health extension workers and engagement of key community
stakeholders in the advisory board. In a subsistence farming community where there is
interdependence between community members, a reduction in social exclusion may result in more
livelihood opportunities and access to shared community resources, thereby leading to reduced
food insecurity. However, why improvement level or proportion is found better in the SMD group
than the comparison, general population could be explained in terms of the possible change
(improvement) in symptoms contributed for increased self-efficacy and engagement in livelihood
activities, comparing to their pre-and-peri-intervention functioning/productivity level; then likely

reporting improvement in their food insecurity status.

In sub-study 3, there was no association between change in household income and food insecurity
level. This indicates that food insecurity is not just related to the capacity of the household to
purchase necessary food. Given that most participants were subsistence farmers, the capacity of
household members to work productively (free from ill-health and the need to care for ill family
members) and co-operatively (not socially excluded) with other households may be the over-riding

influences on food access.

Although there was significant improvement in food insecurity in people with SMD, the 12 month
level of severe food insecurity still remained higher than that of the general population (15.6% vs.
9.5%). Concerted efforts need to be made in relation to strengthening engagement in care and
ensuring the affordability of psychotropic medications. A recent qualitative exploration which had
targeted samples drawn from the same SMD group in the district indicated that most respondents
reported improved access to care, usually equated with medication, and were motivated to remain
engaged due to experienced benefits of care despite irregular psychotropic medication supply and
challenges to pay for medication owing to poverty (247). Beyond this, specific interventions to
alleviate food insecurity, reduce discrimination and increase livelihood opportunities may also be
required alongside the PRIME integrated mental health care plan. Community-based rehabilitation
could be one adjuvant approach to combining these specific interventions in LMICs (177) and is
being trialled in the study district (255). In an evaluation of the BasicNeeds model of providing
development interventions (e.g. income-generating activities and interventions to promote

sustainable livelihoods) alongside mental health care (256, 257), improved economic status in
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people with SMD was observed (258); although the study design could not distinguish the effects

of mental health care alone from any added value of development interventions.

5.5 Social welfare programs relating to food insecurity in Ethiopia

Ethiopia is reported to have well-established and strong programs to address the food security
needs of vulnerable groups (259, 260). In the Productive Safety Net Program, rural households
facing chronic food insecurity are supported to resist financial shocks, create assets and become
food self-sufficient by providing predictable transfers, as food, cash, or a combination of both
(260-262) conditional upon engagement in daily labouring activities. Households of people who
are “chronically sick, disabled or mentally challenged in such a way as to prevent them from
undertaking work™ are explicitly excluded from this scheme but considered eligible for permanent
direct support and the possibility of linkages to appropriate social services, where capacity exists
at the district level (263); however, the extent to which households with a person with SMD are
able to access this support is unknown and likely to be low. As well as the prevailing low levels
of awareness about mental health and illness, the stigma and social exclusion associated with SMD

(264) are likely to act as barriers to participation in interventions to address food insecurity.

In summary, severe food insecurity and disability were increased significantly among people with
SMD compared to general population controls, in support of the hypothesis for study 1. Severe
work impairment was also reported to be experienced by nearly half of people with SMD. Higher
improvement in food security status 12 months after engaging with care was observed in
households of a person with SMD compared to comparison households. In people with SMD,
improvement in food security status was associated with being a household head at baseline
assessment, lower baseline disability and physical impairment scores. In a path model, change in
symptom severity was indirectly associated with follow-up food insecurity status more likely via

an impact on reducing work impairment and discrimination.
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6. Validity and generalizability

Validity

Internal validity of a study depends on good design, conduct, analysis and sufficient sample with
minimal bias. In this study we sought to maximize internal validity. The study design was selected
with consideration of how the intended research idea could be addressed and testable hypotheses
were specified a priori. A cross-sectional, community-based survey followed by an intervention
cohort was conducted accordingly. The measures used in the study as dependent/outcome,
independent/explanatory/confounding, mediator or moderator variables, were conceptualized
ahead of time and their validity and usability was ensured ahead of the actual fieldwork. Hence,
confounding was minimized by reviewing the literature to identify important potential
confounders. Adjustments for potential confounders identified a priori were made. Adequate
training was carried out for the assessors and supervisors and the frequent supervision made during

data collection and entry are all activities undertaken to ensure validity.

Since the sample included in the study was ascertained in the community rather than facility-based,
selection bias was reduced. Attrition during the follow-up period can introduce bias: for this
reason, every effort was made to locate all people recruited into the study for follow-up
assessments. The baseline characteristics of people who were assessed at follow-up and those who
were lost to follow-up were compared and found to have no significant differences. Validity in the
analysis was kept by proper inspection of sample distributions followed by the selection of
appropriate statistical models suiting the distribution and the research questions/hypothesis.
Reverse causality can be an explanation for the cross-sectional associations seen in studies 1 and
2, but we are able to explore potential causal pathways prospectively in study 3. However, given
the observational nature of this study, causality cannot be concluded. The study was powered to

detect relevant levels of effect.

Generalizability: It is not possible to assert that the findings of this study would be generalizable
to diverse/dissimilar sociocultural settings, as its coverage is limited only to a single district which
is predominantly rural. However, the findings could be generalizable to socio-cultural contexts
having similar characteristics, as the present study setting comprises a range of diverse climatic

conditions.
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7. Strengths, limitations and challenges

Strengths

This is the first community-based study of food insecurity in households of people with SMD in a
rural African setting and the first to examine the impact of provision of mental health care on the
food insecurity status of people with SMD. Strengths include the community-based ascertainment
of people with SMD to reduce selection bias, the use of a standardized clinical diagnostic measure
to confirm the diagnosis of SMD, the use of a measure of food insecurity that has been validated
in the setting, the inclusion of a community comparison sample from the general population, the
prospective evaluation of change in food insecurity over time in relation to hypothesized mediators
of change, the use of 12 month follow-up period to minimize seasonal effects and the large sample
size with good levels of retention in the cohort.

Limitations

Although the HFIAS is a household measure, the information for the ‘case’ group was provided
by the person with SMD. It is possible that they reported higher food insecurity levels than other
household members due to less access to household resources than other household members or
that they experienced greater hunger due to appetite-stimulating effects of antipsychotic
medication (265); however, only closer to a third (n=69; 29.4%) of people with SMD were already
prescribed and still taking psychotropic medication at the time of baseline assessment so this is
unlikely to be the full explanation. Furthermore, the HFIAS is designed to capture household-level
information, with households as the focus of concern, regardless of the respondent. Failure of the
HFIAS categorization into different household levels (e.g. collapsing moderate and severe
together) during analysis to yield a different result is also a potential concern. Respondents may
have given affirmative responses in the expectation that they would receive some kind of aid,
although this would have applied to both case and comparison groups. Social desirability could
also have led to minimization of the true experience of food insecurity due to the sensitivity of the

topic. There may have been inadequate adjustment for seasonal variation in food insecurity.
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Many of the measures relied on self-report and this may affect the validity and reliability of the
measures as well as the results. There could also be a possibility of recall bias among respondents
in responding to some of the measures/items. The study has failed to include important variables
such as physical ill-health which is reported to be of high burden in people with SMD (266), and
this could have a potential explanatory role in relation to impact on work impairment and food
insecurity. The study also did not report medication side effects both at baseline and follow-up
period which could adversely affect work capacity (267), although most participants were not
taking psychotropic medication at the baseline of the study. For cross-sectional sub-study designs,
the study was also not able to draw any conclusions regarding temporal relationships nor causality.
Also, causality was not able to be established in study 3 although some temporal relationships

were observed in a pathway manner.

The intervention sub-study has failed to identify statistically significant differences in participants’
food insecurity levels based on the level of clinic attendance due possibly to the low proportion
(36.4%) of attendees categorized as having “high attendance”, the non-systematic recording of
SMD cases treatment attendance and the potential for reverse causality. The lack of randomization
of people with SMD to receive the integrated mental health care service or a comparison
intervention was a limitation, but ethical considerations would have precluded the comparison

being ‘treatment as usual’.

Challenges
The following are some of the major challenges faced in the course of conducting this study

= Search for cases when the condition has a low prevalence,

= Length of interview duration taking into account dealing with a special population, that is,
people with SMD,

= The task of matching household cases with household controls on some selected variables
required continuous updating of a census conducted by the over-arching PRIME project,

= Refusals to participate by respondents, particularly comparison households,

= Non-eligible caregiver coming with the case for assessment and lay interview,

= Respondents' temporal absence from home or facility appointments,

= Study site’s partly difficult topography and,

= The fieldwork across a large geographical area with varied topography.
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8. Conclusions

In this study, people with SMD living in a rural Ethiopian district were found to experience higher
levels of severe food insecurity than the general population. This indicates the need for the
inclusion and prioritisation of people with SMD as a vulnerable group in food security programs
and development opportunities, including income-generating opportunities and schemes. In turn,
this requires awareness-raising and tackling the stigma which undermines inclusion of people with
SMD in community aid and development activities. The finding that predominantly social factors
such as poor social support, discrimination, disability and annual income were associated with
food insecurity and that food insecurity in people with SMD is not just a consequence of illness
severity implies amelioration of household level food insecurity may need to additionally attend
to those factors. Although expanding access to care has the potential to improve clinical outcomes,
reduce disability and improve the individual person’s capacity to work, amelioration of household
level food insecurity may need to additionally attend to social support, discrimination and access
to livelihoods. Also, it is possible to note that in a situation where food items production and supply
are abundant, coupled with large food items subsidizations, income alone may not have effect on
household food security.On the other hand, the statistically significant mediated effect of
symptoms severity via impacting on work impairment and discrimination indicates the need to

focus on the primacy of symptom treatment.

The finding that work impairment is also an important experience of persons with SMD and that
clinical factors such as symptoms severity and disability were associated with work impairment
implies that activities targeting improvements in work capacity need to consider treatments of

symptoms and disability.

The change integrated primary mental health care has brought on improvement in food insecurity
levels in people with SMD, primarily via the change in symptom severity level, calls for the
strengthening or expansion of the mental health integration service which is already in place
through PRIME project as an important intervention practice particularly in low health resource
settings, such as in LMICs. Increasing access to holistic mental health care has the potential to
benefit economic outcomes, such as food insecurity, in addition to clinical and functional

outcomes.
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9. Recommendations
Scientific recommendations

The following areas need further research attention:

» A randomized controlled trial of differing models of expanded access to mental health care.

 This study explored the impact of integrated mental health care which has a strong focus on
treatment with psychotropic medication combined with informal community interventions.
The potential additional benefit of more formal, structured community and facility-based
psychosocial interventions needs to be evaluated.

» Adaptation and evaluation of rehabilitation programs, including work-related
schemes/models/initiatives, which suit persons with SMD who are engaged in self-
employment, mainly in an Agrarian economy and rural population.

» Qualitative studies to elucidate the quantitative findings of this study.

« Stratification of the evaluation of impact of primary care-based mental health care by
residence, in particular highlanders vs. lowlanders, given the variation in socio-economic
status between these two geographical areas.

» Further analysis/studies in the setting may be interested in understanding more about which
participants have shown improvement across demographic characteristics and specific
classes of medication.

Policy recommendations

Health, social welfare (safetynet) programs need to consider the food security needs, subsidized
treatments for disability, physical and work impairment needs of people with SMD. This may also
include subsidized psychotropic medications as well as the fee waiver government initiative for
poor households to access treatment. The need for addressing stigma and discrimination and lower
social support status via implementation of contextualized mental health literacy programs is also
vital. The need for working on educational/vocational training opportunities for people with SMD
are also among the implications of this study. Also, the unemployment figures reported call for the
design, implementation and consideration of how people with SMD could benefit from the income
generation opportunities such as the recently (2017) house-approved government initiatives (e.g.

the Ethiopian youth revolving fund, proclamation No. 995/2017) as part of addressing the rampant
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youth (18-34 years old) unemployment via making available the financial resource needed to be
funded by the federal government (268) given the mean age of the SMD cases (35 years) being
closer to the upper bound of the youth period. Moreover, the need for designing a psychiatric
rehabilitation training program suitable for such an overwhelmingly rural setting is of vital
importance. Integration of mental health care into PHC via a model of task sharing seems to have
good potential to narrow the treatment gap (8) and lead to benefits in terms of household food
insecurity. Strengthening collaborative planning and implementation of rehabilitation and
reintegration services for persons with SMD among relevant stakeholders working on mental
health conditions such as Ministry of Health and Ministry of Labor and Social Affairs is also

important.
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Appendices

Appendix Al. Socio-demographic Information of the Study Participants (English V.)

1. Participant personal data
102 | Sex [observe the male 0 SEX
participant and fill] female 1
103 | Age (how old are you) [ ] [ ] AGE
104 | Place of residence (is it urban 0 RES
urban or rural?) rural 1
105 | For how long did you [ 1 Years RESDUR
reside in the sub-district | [ ][ ] months
you are living now?
106 | Educational level (how is | Illiterate 1 EDU
your educational level?) | Can read & write but
without formal education 5
(e.g. church education, basic
education)
Attended formal education 3
107 | If attended formal [ 1[ ] Years EDUYR
education, up to what
grade level did you
attend?
| Agriculture 1
108 E]r:ﬂ:zgg]seg; :;z:tnuizéwhat 1S Private firm employee 2 EMP
income or work type you | Self-employee 3
spend the day working?) | Volunteer worker 4
House-wife 5
Unemployee 6
Student 7
Pensioner 8
Government employee 9
Daily laborer 10
others, specify 77
109 How do you describe your | Very low 1 REINC
family’s living status Low 2
(income)? Medium 3
High 4
Very high 5
110 Marital status (how is your | Single 1 MARIT
current marital status?) [if | Married 2
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the response is 1, 3and 4, | Divorced 3
skip to Q. no. 113] Partner deceased 4
Married but living in separated 5
due to work or other reasons
cohabiting 6
111 Spouse employment status | Agriculture 1 EMPSP
(what is the means of Private firm employee 2
earning income or work Self-employee 3
type your spouse spend the  [\/olunteer worker 4
day working?) [only those House-wife s
who are marri_ed a}nd Unemployee G
whose spouse is alive to be
aSked] StUdent 7
Pensioner 8
Government employee 9
Daily laborer 10
others, specify 77
112 Educational level (how is | Illiterate 1 SEDL
your educational level?) | Can read & write but
without formal education 5
(e.g. church education, basic
education)
Attended formal education 3
113 | Religion (what is your Orthodox Christian 1 RELIG
religion?) Muslim 2
protestant 3
others, specify 4
114 | Ethnicity (what is your Gurage 1 ETHNIC
ethnicity?) Oromo 2
Ambhara 3
others,
. 4
specify
115 | Number of family members [ 1
(including you, how many | ]
persons live in your home)?
116 | Areyou pregnant (for No 0 PREG
female participants only)? | Yes 1
does not refer to me 66
| do not know 888
117 | Do you have kids No 0 KIDS
(including biological and Yes
adoptees)? 1

[if yes, skip to Q.119]
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118 | How many kids do you [ 11 ] KIDSNO
have?
119 | How old is your last child? | [ ][ ] Years minutes KIDYR
120 | How long (inminutes)ydo | [ ][ ][ ] Minutes DFHC
you travel to reach the
nearest health center?
Were you household head | No
before mental illness onset?
120 | Areyou currently No HHOHC
household head? Yes
Appendix A2. Socio-demographic Information of the Study Participants (Amharic V.)
1. oFaFe 1A avls
102 | &3 [¢tmfem £F e 0 SEX
ALt @+ Rav (1] (T 1
103 | A& (W7t hovtP 1) [ ] [ ] AGE
104 | 9°96f 0&e (P10 T eh-tay 0 RES
0 et N L1mC 1nC 1
PN, 10-?)
105 | A7 QOX0F P0A ATO7 [ 1[ ]9t RESDUR
PUAN LH, $82 [ ][ ]®C
106 | OT°UCT v o9° POt T4- 1 EDU
(PHIPUCT LLBP TULT | a1I0NG av9G PTLTA 17
10-?) a5 FIPUCT 20D (ATPAN, 5
Pe0 FIPUCTE aelt TIPUCT
P+1L)
a@ (G FIPUCT AU 3
107 | ae&Ng +9°uCTH [ 1[ 1 %Yaet+ EDUYR
nthgtee: Ah OTHS
NEA A7 PUN Aav i
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R . TCY 1
108 ¢ (L LTLETHOT @RI EMP
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Pav vt (T 9
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10
MA [2708] 77
109 | AU<7 APS40TF LAD- AMg° HP+G 1 REINC
MAAN 0L (P1C) U3 | HPAG 2
A% L10NG-FA? TG 3
hetsd 4
Mg hg+5 5
110 | e2NF v (MAv-r OPF | £AI0 1 MARIT
eH4C U-3P AT 10 2
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Appendix B1: Household Food Insecurity Access Scale HFIAS-9 (English version)

For each of the following questions, consider what has happened in the past 30 days. Please,
answer whether this has happened never, rarely, sometimes or often in the past 30 days.

Response option

without eating anything because there was not
enough food?

S-N. Question Never | Rarely | sometimes | often

1. Did you worry that your household would not 1 2 3 4
have enough food?

2. Were you or any household member not able to
eat the kinds of foods you preferred because of a 1 2 3 4
lack of resources?

3. Did you or any household member eat just a few
kinds of food day after day due to a lack of 1 2 3 4
resources?

4. Did you or any household member eat food that
you preferred not to eat because of lack of 1 2 3 4
resources to obtain other types of food?

5. Did you or any household member eat a smaller
meal that you felt you needed because there was 1 2 3 4
not enough food?

6. Did you or any household member eat fewer
meals in a day because there was not enough 1 2 3 4
food?

7. Was there ever no food at all in your household 1 2 3 4
because there were not resources to get more?

8. Did you or any household member go to sleep at 1 2 3 4
night hungry because there was not enough food?

9. Did you or any household member go a whole day 1 ) 3 4
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Appendix B2: Household Food Insecurity Access Scale HFIAS-9 (Amharic version)
Ak 2190 AALAPS  AALEANP 09Ul PATS R (PADTNTL LRS-
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Appendix C1: WHODAS 2.0 36-item version (English)
SECTION 1: DISABILITY (WHO DAS (DISABILITY ASSESSMENT SCHEDULE) 2.0 - 36 ITEM

Note to the interviewer: ONLY PATIENT RESPONSES SHOULD BE USED TO COMPLETE THIS INSTRUMENT

Note to the interviewer: Hand flashcard 1 to respondent and explain the following

The next few questions are about difficulties people have because of health conditions. By health condition |
mean diseases or illnesses, other health problems that may be short or long lasting, injuries, mental or

emotional problems and problems with alcohol or drugs.

| remind you to keep all of your health problems in mind as you answer the questions.

When | ask you about difficulties in doing an activity think about
¢ Increased effort

¢ Discomfort or pain
¢ Slowness
¢ Changes in the way you do the activity

Note to the interviewer: give the following extra information to the respondent

When answering, I'd like you to think back over the last 30 days. | also would like you to answer these
questions thinking about how much difficulty you have, on average over the past 30 days, while doing the
activity as you usually do it.

Hand flashcard #2 to interviewee and read scale aloud. Then give the following additional explanations to
the respondent

Use the following scale when responding.
1. None 2. Mild 3. Moderate 4.Severe 5. Extreme or cannot do.

Note to the interviewer: Flashcards #1 and #2 should remain visible to the respondent throughout the
interview

1. Cognition
| am going to ask you some questions about communication and thinking activities.

Use the above mentioned five scales for disability assessment when responding. These are

1. None 2.Mild 3. Moderate 4.Severe 5. Extreme or cannot do.

In the past 30 days, how much difficulty did you have in:
101.1 None 1
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Concentrating on doing something for ten
minutes?

Mild

Moderate

Severe

Extreme or cannot do

101.2

Remembering to do important things?

None

Mild

Moderate

Severe

Extreme or cannot do

101.3

Analysing and finding solutions to problems in
day-to-day life?

None

Mild

Moderate

Severe

Extreme or cannot do

101.4

Learning a new task, for example, learning how to
get to a new place?

None

Mild

Moderate

Severe

Extreme or cannot do

101.5

Generally understanding what people say?

None

Mild

Moderate

Severe

Extreme or cannot do

101.6

Starting and maintaining a conversation?

None

Mild
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Moderate

Severe

Extreme or cannot do

2. Mobility

Now am going to ask you problems associated with mobility

In the past 30 days, how much difficulty did you have in:

102.1

Standing for long periods such as 30 minutes?

None

Mild

Moderate

Severe

Extreme or cannot do

102.2

Standing up from sitting down?

None

Mild

Moderate

Severe

Extreme or cannot do

102.3

Moving around inside your home?

None

Mild

Moderate

Severe

Extreme or cannot do

102.4

Getting out of your home?

None

Mild

Moderate

Severe

Extreme or cannot do
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102.5 | Walking a long distance such as a kilometre [or | None

equivalent]?
g ] Mild

Moderate

Severe

Extreme or cannot do

3. Self-care

Now, | am going to ask you problems associated with self care

In the past 30 days, how much difficulty did you have in:

103.1 | Washing your whole body? None

Mild

Moderate

Severe

Extreme or cannot do

103.2 | Getting dressed? None

Mild

Moderate

Severe

Extreme or cannot do

103.3 | Eating? None

Mild

Moderate

Severe

Extreme or cannot do

103.4 | Staying by yourself for a few days? None

Mild

Moderate
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Severe 4

Extreme or cannot do 5

4. Getting along

Now | am going to ask you problems associated with getting along with other people. Remember
that | am going to ask only difficulties that might be encountered with this due to a health
condition. This means, diseases or illnesses, other health problems that may be short or long

lasting, injuries, mental or emotional problems and problems with alcohol or drugs.

Show the respondent flash card #1 and #2 and read

In the past 30 days, how much difficulty did you have in:

104.1 | Dealing with people you do not know? None 1
Mild 2
Moderate 3
Severe 4

Extreme or cannot do 5

104.2 | Maintaining a friendship? None 1
Mild 2
Moderate 3
Severe 4

Extreme or cannot do 5

104.3 | Getting along with people who are close to you? | None 1
Mild 2
Moderate 3
Severe 4

Extreme or cannot do 5

104.4 | Making new friends? None 1

Mild 2
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Moderate 3

Severe 4

Extreme or cannot do 5

104.5 | Sexual activities? None 1
Mild 2
Moderate 3
Severe 4

Extreme or cannot do 5

5. Life activities
5(1). Taking care of your household responsibilities

The next questions are intended to elicit respondents’ appraisal of any difficulty they encounter
in maintaining the household and in caring for family members or other people they are close to.
These activities are those that people do on most days; they include: cooking, cleaning, going to
the market or shops and taking care of other people and protecting your property.

Show the respondent flash card #1 and #2 and read

In the past 30 days, how much difficulty did you have in:

105.1 | Taking care of your household responsibilities? | None 1
Mild 2
Moderate 3
Severe 4
Extreme/cannot do 5

105.2 | Doing most important household tasks well? None 1
Mild 2
Moderate 3
Severe 4
Extreme/cannot do 5
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105.3 | Getting all the household work done that you None 1
needed to do? Vild 5
Moderate 3

Severe 4

Extreme/cannot do 5

105.4 | Getting your household work done as quickly None 1
as needed? Vil 5
Moderate 3

Severe 4

Extreme/cannot do 5

If the respondents give above ‘none’ (greater than 1) for the level of difficulty within
questions 105.1 — 105.4, ask the following. [ 2if all the responses are none, go to 5(2)]

105.0 | In the past 30 days, for how many days were days
1 you totally unable to carry out your usual
house work because of any health condition?

5(2) work/school

Now | am going to ask you about your work or school.

Show the respondent flash card #1 and #2 and read

In the past 30 days, how much difficulty did you have in:

105.5 | Your day-to-day work/school? None 1
Mild 2
Moderate 3
Severe 4

Extreme or cannot do 5

105.6 | Doing your most important work/school tasks None 1
well?

Mild 2
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Moderate 3

Severe 4

Extreme or cannot do 5

105.7 | Getting all the work done that you need to do? | None 1
Mild 2
Moderate 3
Severe 4

Extreme or cannot do 5

105.8 | Getting your work done as quickly as needed? | None 1
Mild 2
Moderate 3
Severe 4

Extreme or cannot do 5

If the respondents give above ‘none’ (greater than 1) for the level of difficulty within
questions 105.5 — 105.8, ask the following. [ 2if all the responses are none, go to 5(2)]

105.02 | In the past 30 days, for how many days did you days
miss work for half days or more than that
becaue of any health condition?

105.9 | Did you obligated to work less than what you | No
are expected or less than usual?

Yes

105.1 [Is you income decreased because of your | No
0 illness? Yes

NIFR|IN]| -

6. Participation

Now | am going to ask you about your participation in the community and the impact of your health
condition on your and your families community life. Some of these problems might have stayed more
than a month. However, when you give response to the following questions, please focus only on the
past 30 days.

| remind you again to keep all of your health problems in mind as you answer the questions

In the past 30 days

106.1 None 1
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How much of a problem did you have joining in
community activities (for example, festivities,
religious or other activities) in the same way
anyone else can?

Mild

Moderate

Severe

Extreme or cannot do

106.2 | How much of a problem did you have because | None
of barriers or hindrances in the world around -
Mild
you?
Moderate
Severe
Extreme or cannot do
106.3 | How much of a problem did you have living None
with dignity because of the attitudes and -
. Mild
actions of others?
Moderate
Severe
Extreme or cannot do
106.4 | How much time did you spend on your health None
condition, or its consequences? -
Mild
Moderate
Severe
Extreme or cannot do
106.5 | How much have you been emotionally affected | None
by your health condition? -
Mild
Moderate
Severe
Extreme or cannot do
106.6 | How much has your health been a drain on the | None
financial resources of you or your family? Vild
i
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Moderate
Severe
Extreme or cannot do
106.7 | How much of a problem did your family have None
because of your health problems? -
Mild
Moderate
Severe
Extreme or cannot do
106.8 | How much of a problem did you have in doing | None
things by yourself for relaxation or pleasure? Vild
i
Moderate
Severe
Extreme or cannot do
107.1 | Overall, in the past 30 days, how many days days
were these difficulties present?
107.2 | In the past 30 days, for how many days were days
you totally unable to carry out your usual
activities or work because of any health
condition?
107.3 | In the past 30 days, not counting the days that days
you were totally unable, for how many days did
you cut back or reduce your usual activities or
work because of any health condition?
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Appendix D1: Longitudinal Interval Follow-Up Evaluation-Range of Impaired Functioning Tool (LIFE-RIFT)

THE LIFE-RIFT

Work
(1 a) Employment:

Which of the following categories best characterizes the degree to which the patient's current
(past week) work activities have been impaired as a result of psychopathology?
0= Not applicable. Did not work during the past week, for reasons other than psychopathology.
I = No impairment - high level. Worked as much as someone in his social situation
would be expected to work, and worked at a high level.
2 =No impairment - satisfactory level. Worked as much as someone in his social situation
would be expected to work, and worked at a satisfactory level.
3 = Mild impairment. Worked somewhat less than someone in his social situation would
be expected to work and/or had mild difficulties in carrying out work activities.
4 = Moderate impairment. Has missed a lot of work and/or has had considerable
difficulties in carrying out work activities.
5=Severe impairment. Has missed a great deal of work when someone in his social situation
would have been expected to work and/or has been virtually unable to carry out his work
activities when he did work.
6 = No information.

1 b) Household:

Which of the following categories best characterizes the degree to which the patient's current
(past week)
household work has been impaired as a result of psychopathology?
0 = Not applicable. Did not carry out houschold duties during the past week for
reasons other than psychopathology.

1 = No impairment - high level. Has carried out housework most of the time that would
be expected, and worked at a high level.

2 = No impairment - satisfactory level. Has carried out housework most of the time that
would be expected, and worked at a satisfactory level.

3 = Mild impairment. Worked somewhat less than expected and/or had mild difficulties
in carrying out housework.

4 = Moderate impairment. Has missed a lot of housework when expected and/or has
had considerable difficulties in carrying out house work.

5= Severe impairment. Has missed a great deal of housework when expected to work
and/or has been virtually unable to carry out housework when he attempts it.

6 = No information.

(I ¢) Student:

Which of the following categories best characterizes the degree to which the patient's current

school work has been impaired as a result of psychopathology?
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0 = Not applicable. Because not currently enrolled in a student program for reasons other than
psychopathology.
1 = No impairment - high level. Worked as much as would be expected if not
symptomatic and got high grades.
2 = No impairment - satisfactory level. Worked as much as would be expected if not
symptomatic and got satisfactory grades.

3 = Mild impairment. Worked somewhat less and/or got grades somewhat below expected
if not symptomatic.

4 = Moderate impairment. Missed a lot of school work and/or got grades consistently below
expected.

5 =Severe impairment. Missed most of school work and/or dropped out of school or got

grades far below those expected.

6 = No information.

(1) Work (maximum of 1a, | band 1 ¢):

Interpersonal relations

Which of the following best characterizes the patient’s level of interpersonal relationships with
his family currently (past month)? [Provide separate ratings for spouse (2a), children (2b),
neighbours (2c), families (2d), brothers and sisters (2e) and other relatives (2f).]

(2a) Interpersonal relations with spouse:

(2b) Interpersonal relations with children:

(2¢) Interpersonal relations with neighbours:

(2d) Interpersonal relations with families:

(2e) Interpersonal relations with brothers and sisters:

(2f) Interpersonal relations with other relatives:

0 = Not applicable because does not have relatives in this category.

1 = Very good. Experiences very good relationships with this/these family member(s),
with only transient friction which is rapidly resolved. Feels only very minor or
occasional need to improve quality of relationship, which is usually close and
satisfying.

2 = Good. Argues occasionally, but arguments usually resolve satisfactorily within a
short time. May occasionally prefer not to be with them because of dissatisfaction
with them or be actively working with them to improve relationship.

3 = Fair. Often argues with this (these) family member(s) and takes a long time to resolve
arguments. May withdraw from this person (these people) due to dissatisfaction. Often
thinks that relationship needs to be either more harmonious or closer emotionally even
when no conflict is present. For those relatives not living with the subject, contacts with
them by choice are less frequent than feasible or rarely enjoyed very much when made.

4 = Poor. Regularly argues with this (these) family member(s) and such arguments are
rarely ever resolved satisfactorily. Regularly prefers to avoid contact with them and/or



feels great deficit in emotional closeness. For those family members out of the household,
subject avoids seeing them as much as possible and derives no pleasure from contact
when made.
5= Very poor. Either constantlyargues with this (these) family member(s) or withdraws
from them most of the time. Separated or divorced from spouse or children moved
out of household or almost always hostile to them when in contact.
6 = Variable. Differentlevels for various members of this group, and would warrant a rating
of good or better (2, 1) with at least | member of this group. (Rate as 2.)

7 = Variable. Different levels for various members of this group, and would not warrant
a rating of good or better (2, 1) with any member of this group. (Rate as 4.)

8 = No information.

(2g) Interpersonal relations with friends:

Which of the following best characterizes the patient’s interpersonal relationships with friends
currently (past month)?

1 = Very good. Had several special friends that he saw regularly and frequently and was
close to.

2 = Good. Had at least two special friends that he saw from time to time and was fairly close
to.
3 = Fair. Had only one special friend that he saw from time to time and was fairly close to;
or contacts limited to several friends that he was not very close to emotionally.
4 = Poor. Had no special friends he saw from time to time and was fairly close to; or
contacts limited to one or two friends that he was not very close to.
5 =Very poor. Had no special friends and practically no social contacts.

6 = No information.

(2) Interpersonal relations (maximum of 2a, 2b, 2¢, 2d, 2e, 2f and 2g):

Satisfaction
(3) Satisfaction:

Which of the following best characterizes the patient's overall level of satisfaction
(contentment, degree to which he feels fulfilled, gratification derived from activities) for
the past week.

1 = Very good. Transientproblems may occur, but generallysatisfied with all aspects
of his life. Occasional minor dissatisfaction in one area, but overall is quite content with
himself, job, family, friends, activities, and finances.

2= Good. Mild dissatisfaction persists, but only in one area or is intermittent in several areas.
In balance, is generally content and able to enjoy life most of the time, but does think there
should be some improvement in either occupational role, interpersonal relations, sexual
activities, or finances.

3 =Fair. Moderate dissatisfaction in one or more areas, which is relatively persistent.



Either discontent with occupational role, interpersonal relations, sexual activities,
or finances.

4 = Poor. Very dissatisfied in most areas and derives little pleasure from life. Rarely
able to derive any satisfaction from activities or relationships.

5 = Very poor. Derives no satisfaction from anything. May feel no desire to carry out the

smallest task or to be with other people.

6 = No information.

Recreation

(4) Recreation:

At what level has the patient been involved in and able to enjoy recreational activities and
hobbies (reading, spectator or participant sports, gardening, music, sewing, attending parties
or gatherings, church or community organizations) in the past week

1 = Very good. Has at least two activitieswhich he enjoys fully and frequently.
2 = Good. Participates in several activities and does not always enjoy them fully; or
participates in fewer activities or less frequently than optimal, but enjoys participation.

3 = Fair. Occasional participation in recreational activities or hobbies; or limited
enjoyment w he n participation occurs.

4 = Poor. Some participation in recreational activities or hobbies and derives very little
enjoyment from such activities.

5 = Very poor. No involvement in recreational activities or hobbies.

6 = No information.

THE LIFE-RIFT SUMMARY
(1) Work (maximum of la, 1 band lc):

(2) Interpersonal relations (maximum of 2 a, 2 b, 2c, 2d, 2e, 2f and 2g):

(3) Satisfaction:

(4) Recreation:

Total score (sum of 1, 2, 3 and 4):
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Appendix D2: LIFE-RIFT (Amharic Version)
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(2 Q) haLFT OC PAD- ITFHT /o0 TINCTF

hrLntaet heeaet 259790 Aot (ANLD- OC) W2LEE G PAD- AT IP17 (FFhhd L1A%A?
1= 0NP° Péz:NPLHO- 210155 F O+ (MIP PTLPCAF D+ (ChF RI°1LE ALET 104t::
2= T¢:: NP7 0L 7 ALOFD- P14 (LN U-AT NaPm’ LoLPCAFD+ RIPTILG ALFTF 104t:
3= QUT:: T 0L ¢7 ALPD- PINLS 9Pt PTLPCND- A7 RIPTILE 285G NVF 1NLDE MRI° AT IE 9P
9A-0%k LTI PCATFD- ALET e+@AT I0C::
4= £n99:: T ML P77 PP (1aPM't LTLPCND+ ATLI° RIPTILE ALT AAINLD-9PE DRI° ITTIRE NNI° (1°1A-
ATk PIIRPCAF D W78 MRI° v\t ALFT e-r@AT 1NC::
5= (1M9° 2na9:: @I°11LG ALET AAINLDIOE 600 PP TIUNGP 17 TrHg° LAD-9P::
6= PG PAIP::

NAPT OC PAD- ATFIRT (P 20520526h72077 2w 24 WG 20 NG

3. hChd [ Q0
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holhtaet 5o 039999.07 NALD- AP AnPAL PAChS aom (MLAJ ParCht (9% t: Paoiit
a7t N&CLAT Po7T AChF) 0FhhA 210847
1= 0MG° P4:: LHER TACT 21700 LUPTHA AmPAL U7 (U-eP° PULDE HCET Zhikd:: RiHs @€
PP haoeChk (A7 HCE LFEAE 17 AmPAL Nt NG0<F (LHAE ZREHED +0PET T7HA OC
N+PPH &2.9° LOHT 1m-::
2= Péi: $RF PAD- RIOHS QP LAGPCt RFLAE 17 (AL HCE NF @L9® (H HCET $2.3 PAND-
1021 (LAPHTE AMPAL (LA 2LNAT NOHT (L OE/FCD- 2LNAT TIC 17 (av-fd-: (APT avart)ICE
NOANP &CLE @RI® NTIHA OO aPAANT aPFC APAAVFD- PANA::
3= LUG:: ATAP $LF PAD- (1AL ®RI° NH.E AL HCET avhAT PPt PAaeCht Ad:: @@ (1av-Pm-:
NPT it NCE (OANPR £CLAE OLI° (TIHA U7 AAGPLATS AAaPChrt LATPAA::
4= N7z (A HCET 1M9° AALNI® ASP° NFCD- F70 AChFT 10 091075022 MO A28 hrte104-1G
aQINCT ACFT P1TA::
5= 0NY° Lna9:: NOPIED-9° 1IC hChF APTIIO: 707 (d- APt ORI° A A+ IC AdPUPT Pav4.A°
0%t ALAL e FAA::
6= a0l PATC::

4. UGt
29,0 AALD- AF°Ft I°7 PUN (19PHGT 061G hChF-0en, ©HCE L 0T (hao- 9 PG om0

OR9° T)-oti avmp (/e d (i o8t appgP: av, Pi aopgetit APT SHANAN-OF AL avTTHE AY0E:
TOCE N0 P (FG een @t AALP PANA(0F APrE 0 F ORI° PUHA TN D aoTTt) avRAt FA?
1= 0MI° Péz: (PLHOG av<fe (100 PULLATATF D+ (.70 U-AF o104 hdet::
2= T4 (NCT 90t AL Latdd U-ALE 917 avv (9o PULLATAFD- ALLAI° MRI® (1Tt
NT.&M4- 0t ®LI° NavLNTrt ALHOTC N HATED- LLATA::
3= LUG:: 10PHGS +01G AChF-0eh, OTCE L T0T AL (OPFPr +ATdA @LI° (arte.
LHI® D07 LAFT LITA::
4= 2N97:: (10PHGE +91041G AChJ-Oen, OFCE LH Tt AL O TEE TATdA ORI (+a+d. LHIP
NMg® pet LAFT PITA::
5= 0NG° Lna7:: (aPHGT 0L HS hChF-OeR, SFCE L 10T AL AdTAFEIP::
6= av/l B PAJP::

¢ LIFE-RIFT “Im$AfP

(1) (i~ (91 V% 14 AS 1ch &) =

(2) NAPTF IC PAD- ATFIET (P 2032052ch 200320824 WG 20 NGHT) oo
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Appendix E1. The Oslo 3-items social support scale)- English V.

Give a response which is correct about you

1| How easy can you get practical help from neighbours if | Very Difficult 1
you should need it? Difficult >
Possible though not easy 3
Easy 4
Very easy 5
2 | How many people are so close to you that you can count | None 1
on them if you have serious problems? 1-2 2
3-5 3
5+ 4
3 | How much concern do people show in what you are No concern and interest 1
doing? Little concern and interest 2
Uncertain 3
Some concern and interest 4
A lot of concern and 5
interest
Appendix E2. The Oslo 3-items social support scale (Amharic V.)
ARCA v-3J ThhAT PUPI@<7 avhd Lam-
1| D0APF ACBF/LDE LLALADP TITTT 9°7 PUA AM9° AVFDS 1
PAN 1@D-? e >
PANT® Q7T PTLFA 3
PAN 4
NMg° PAA 5
2 | N+ FC (LLOTIPP PPCA QP A LLSGA NAD- goyge 1
PILATIROTFD- 97 PUN APT £Fv? 12 5
3-5 3
5+ 4
3 | Aot APT QA ACAH 4L 9°7 PUA 1€ LATFPA @RYP JoIg° 1
fattedd? 70 2
hAD-pJ° 3
P@AY 4
amge 5
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Appendix F. Medication treatment follow-up assessment form
HEALTH CENTER Name:

Category: Depression/Psychosis/Alcohol use disorders/Epilepsy

(underline the cohort in use)

Source of data: Patient Card/Treatment Sheet First Attendance Date: (EC) (GC)
Medication dose
Remark
Medication
Card | b tient Name | PRIME ID Date of Date of , | (name & total (e.g. date of
No. appointment attendance . missed
daily dose) .
appointment)
PE

*move from earliest to latest (begin with first date of attendance).

Compiled by: Name

Sig.

Date
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Appendix G. Disorder-specific mental health care plan-ethiopia

PSYCHOSES++
Level | Detection Treatments* | Intervention/ Settings Key Human Training and Roles
and Resources supervision
diagnosis Package®*
Health No No direct Educational and AHU, and Bureau head, Sensitisation Provide political
organis dire role collaborative higher level | section heads, workshops, support,
ation ct approaches organisations | supervisors involvement in major | support modification of
role s[epsgfcare plan the health information
development, six system to include key
monthly meetings mental health
indicators,
provide supervision to
the health facilities,
negotiate with other
political bodues (e.g.,
district administration).
Genera Clin Psychoeduca | Conventional Health Nurses Training: Diagnosis, including
1 ical tion antipsychoticsand | centres Health officers contextualised excluding medical
health inter Antipsychoti | psycho-educational qualification mhGAP-IG based 5- | causes
care view c intervention petween doctors and | days training and 5- | Prescribe medication
Facilit medications urses) days on the job Psychoeducation
y A_ntlchollner practical training Referral
(Clinic ge (along with the other 3 | Monitoring
al medlcmlqns conditions) Education of service
Community
staff) rehabilitation i o
o Supervision: Standard | Support lower level
Suppor Monitoring supervision using supervision
tand existing structure; Emergency
other time-limited specialist | management of agitated
staff supervision behaviour related to
(psychiatric nurses) psychosis
No direct Support Create enabling | Health Pharmacist Half a day Procurement of
role Non- environment centres sensitisation medication
stigmatising Security and other Support clinical staff
environment Support health support staff Facilitate non-
education stigmatising care
Matern | Clinical Medication Bio-medical Health Nurses Training: Assessment and
al intervie Psychoeduca centres Health officers contextualised liagnosis
health | w tion Antipsychotics qualification mhGAP-IG based 5-  Psychoeducation
care Monitoring Anticholinergic petween doctorsand | days training and 5~ Referral
urses) days on the job Prescribe medication
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Psychological practical training Monitoring
. (along with the other 3 Fducation of general
Far_nlly and conditions) ervice users
patient Bupport lower level
education Supervision: Standard jupervision
supervision using
existing structure;
time-limited specialist
supervision
Comm | Pro- Support Psycho-social rehab | Home visits Health extension 2 days training using Mental health
unityl | active psychosocial packages and workers HEAT material assessments
commun | rehabilitation . community (community health | developed in Ethiopia | Detection and referral
ity case Detection and | meeting workers - high in collaboration with Psycho-education
finding gizirg—based care of spaces school graduate OU, Weekly Livelihood counselling
. with one-year supervision by health | Family support
Psychosocial training on health) | centre nurse Adherence management
intervention o
. Establishing user self-
package for SMD help support groups
Comm | Support | Support public Educational package | Community | Community health | Half a day training on | Early case detection
unity 2 | commun | awareness meeting promoters mental health, Encourage service
ity case | campaigns spaces, i disorders and care utilisation
finding workshops Community Participate in public
Support organised at volunteers mental health literacy
;::::::‘?f the district | quy_district heads campaigns
. for selected Support activities of the
community health extension worker
members
Comm | Support | Support public Educational package | Community | /dir leaders, NGO | Halfa day training on | Early case detection
unity 3 | commun | awareness meeting representatives, mental health, Encourage service
ity case | campaigns spaces, traditional healers, | disorders and care utilisation
finding workshops religious leaders . Participate in public
Support organised at Supervision by health | mental health literacy
antistigma the district extension worker campaigns
activities for selected Support activities of the
Support community health extension worker
livelihood members
activities

(note the material in the cells are intended to be illustrative examples). *fincludes mania *these treatments are
recommended by mhGAP.

Source: PRIME-Ethiopia MHCP, 2013 (unpublished). Annexed here with permission
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Appendix H-1: Participant information sheet (English version)

INFORMATION SHEET FOR PARTICIPANTS
IRB Reference Number: 026/15/Psy
YOU WILL BE GIVEN A COPY OF THIS INFORMATION SHEET

Title of the project: “FOOD INSECURITY, WORK IMPAIRMENT AND THE IMPACT OF INTEGRATED
MENTAL HEALTH CARE AMONG PEOPLE WITH SEVERE MENTAL DISORDERS IN SOUTH
ETHIOPIA, SODO DISTRICT”

Principal Investigator: KEBEDE TIRFESSA LEMI (BA, MA)
Supervisor: Dr. CHARLOTTE HANLON (PhD), Asso. Prof

Coordinating office: Addis Ababa University, College of Health Sciences, School of Medicine, Department
of Psychiatry.

We would like to invite you to participate in this original research project. You should only participate if
you want to; choosing not to take part will not disadvantage you in any way. Before you decide whether
you want to take part, it is important for you to understand why the research is being done and what your
participation will involve. Please take time to read the following information carefully and discuss it with
others if you wish. Ask us if there is anything that is not clear or if you would like more information.

This study is being funded by the UK Department for International Development and the study is being
conducted by Addis Ababa University.

. Aims of the research
This study is looking at the impact of mental illness and mental health care on food insecurity, disability,
and work productivity among persons with severe mental disorders.

. Who are we recruiting?
We are including persons with severe mental disorders, and their guardian or main caregivers to get
information about household socioeconomic status and food security.

. What will happen if you agree to take part?

You will be invited to be interviewed by an interviewer while you are attending the health center. The
interview will take place in a private place. You will be asked about different questions about your recent
dietery experiences, working conditions and capacity to accomplish roles free of limitations. There will be
no obligation or persuasion to talk about what you are not willing to talk about. The interview will take 1
to 1:30 hours. If you agree, | will tape-record the interview. You will be reimbursed for your time.

. Risks of being in the study

We don’t expect that the interview will cause you any difficulties. On rare occasions, people might be
upset by the questions that are being asked. If you are distressed by the questions then you do not have
to answer the question or you can leave the interview at any time.

. Possible benefits
We hope that the information obtained will help to improve mental health services in Ethiopia and other
similar countries.
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Once the overall study is completed, we will let you know what we found, either by inviting you to a
meeting, giving you a leaflet or publicising our findings in the district.

. What we will do with your data

If your voice is tape-recorded, we will make sure that the tapes do not include your name or identifying
information. If notes are taken instead of tape-recording, these notes will not include your name or
identifying information. The tapes and notes will be kept in a locked cupboard. Once the interview tapes
have been written down, and the data has been analysed, the tapes will be cleared.

Nobody except the project co-ordinators and project data managers will know that the information
belongs to you. We will keep the questionnaires in a locked cupboard.

After the end of this study, the information you tell us may be used by other researchers, but they will
not be able to identify you in any way.

Main researchers:

1. Kebde Tirfessa Lemi and 2. Charlotte Hanlon, Dr. You can contact us at the Sodo project office on
telephone number ********* from Monday to Friday during working hours.

Itis up to you to decide whether to take part or not. If you decide to take part you are still free to withdraw
at any time and without giving a reason.

If this study has harmed you in any way you can contact the Institutional Review Board, Addis Ababa
University, using the details below for further advice and information:

Institutional Review Board, School of Medicine, Addis Ababa University
Telephone number: 0115-5538734

You may withdraw your data from the project at any time up until it is transcribed for use in the final
report.

If you do decide to take part you will be given this information sheet to keep and be asked to sign a
consent form.
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Appendix H-2: Information sheet for participants (Amharic version)

Pre1T 5

Cohort study in primary care ({Fhoés"c inoog™ vo1eC0M 7 AN-FP 4RO
Ao 199> LI LE T G1)

MY PG1F A7%4914 F200NPA:: TATEPTI° NACAR AT AL NF e-loedd-T
LPTA:: TSk AQonA-e  Dovdm/Mo0Tt AdopA-FELP T RGOS AL 9°39°
ey enhl-am- TIC PAY°:: NPSA: A1 hoooOA 7L (41 PG AI°F RILUNET
PACND -FATE 97 A3LL PN T onld Sk hdé.A, Yo-:: A0 hilv 0T ¢-Fam-
B PEPE PRICPMY/PFNN:: AR PATPY TIC has PNAmMm «vlB hé.at-
AmedE7 LFAA-::

LY PET NMhh fracoqd ac 0°77177o- MIPRIME TCERT- o128 rm-::

CI°CI°4 ”hA7?
LY PG NARIC vov9® CoLAPE: hhADPA A0 D¢ CHeeH TFIUICT wmeye
forA A fANTeo- ALTF (MG TP RELE ATLT PRI S ACSTH APTT
AFLLT A Vo PE@md RTL T ATLCLPET ARG POLPNLA T vhvCS
ATECTT PULPRC T 7 "N P17 PULAL AG PAOIC haod® M-AN 9N
U AL PULLRCAMT ANIE AROT AoeIs frLhEL CUIUNLAA £S04
PG -
Nrs-t 232914 Planldm-1 Ay 17 STF@-?
hae N-tmdno- CAn AL onldE ANM7T ATLLTA PTNNTTo- “19To-9° P00
ANAT -Aa- 2heiA.::
Nrst Aooq1«K (LOh70v- %% CLELIAN?
hewld® ANAULPFTF W8S PPLEPTF PPCNATA:: PA compbd oL AAa L4P
1277 LONSA::

NrsE @ATS 9°% 15T LTEPA?
NFaoomped oma-ta: P27 e0htFam T2C PAY°::(LPF9° ATASTL  ALT 07090
PPEOT ALON LA LPTA:: ACA® (PeEPE L04%F hAPTr ovAN £Om- HFE
ALNLEGI°:: PA oo LBI° AU AL onfg® C A :::
PULTT o enld® (ALY U NANT DICT PA0-TF PARIC MST AIADNT
ATLLPANA® 1 0NG ATREIAT:: PTE OGP TTIT7T AToP LTA H7E:
Nl Sa @NT AUVHA A79IAR ATECINT::

NAm-7 aolB 9°% ATLCMI-A%?
TLEPE PACALT O9° ATS0-9° “VFrl APhT-E9°:: AANY DTCEERE Ad-H0C 2T
A/C Ao 4P 8. ARG B/C “ICTIL av@0F AT CTCEENE PovlE (6T ocn,
TYI9° A @ onldBm- PACAP NAosPr PoLPm-Pm- AETCI° ::
PonlB N12EF  N°9.80% ovA.f | avfCLACP | RTAPLI°NNT: hPG-E “T0P (1A
PAMF avlE AT ol O94PT Lmbav-(lF LWPGTA:: VF (17735 @-9°  av’3) 8
avld® PAma-? A aoAPT RISLTA LLLIA::

PT ATLEPT

A/C AWa+ &8 AS  L/C IC™Ee ovfUF:: APTTT hé.ar PO-Ee- TEERT
e aah &rC 046 115 15 95 Nonmd9® NNé T Mr~e- AT ALO-A-ATF
LA
ek avd14 PRACAP oA 5L LIPTA:: (175 Aoed4 hodr (17775 o-9°
At 9°07e1 oonmt ALmNPN2 1+ 12351 A0V FeEo? “I8Le LT
LV Pl NTIFo9° ovL 5T MELANPT Ph%O AN Lrdcocqk: fvhyes
4.k enyeeC  (Aqthn) FRIP ehaa 0CeF hHy 0F  (-Fadeao- AL
TRy NC LTAN
- nAh €¢rC 0115-553 87 34

L (L EA Y

v L el LG AONECC 40 NLATFT AR aoldBP2F hYCERE A Lom L7TAA-::

v PGSk AceATe hoOr LUF Poolf PR LATRTT AT I7 (4LC™ RI5.C4LI7aw
emeFa::
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Appendix I-1: Informed consent (English Version)

Please complete this form after you have read the Information Sheet and/or listened to an explanation

about the research.

Title of Study: “FOOD INSECURITY, WORK IMPAIRMENT AND THE IMPACT OF INTEGRATED
MENTAL HEALTH CARE AMONG PEOPLE WITH SEVERE MENTAL DISORDERS IN SOUTH
ETHIOPIA, SODO DISTRICT”

Addis Ababa University Research Ethics Committee Ref: 026/15/Psy

Thank you for considering taking part in this research. The person organising the research must explain
the project to you before you agree to take part. If you have any questions arising from the Information
Sheet or explanation already given to you, please ask the researcher before you decide whether to join
in. You will be given a copy of this Consent Form to keep and refer to at any time.

| understand that this research undertaking is a post graduate degree partial fulfillment of research
dissertation which is fully supported and coordinated by AAU Schools of Medicine and Public Health and
the designate principal investigator is Kebede Tirfessa Lemi.

| understand that if | decide at any time during the research that | no longer wish to participate, or for my
child to participate, in this project, | can notify the researchers involved and withdraw from it immediately
without giving any reason. Furthermore, | understand that | will be able to withdraw my data up until they
are published.

| consent to the processing of my personal information for the purposes explained to me. | understand
that such information will be handled in accordance with the terms of the national data protection rules.
If | am selected to be interviewed in more detail then | consent to that interview being audio-taped.

The information you have submitted will be published as a report. Please note that confidentiality and
anonymity will be maintained and it will not be possible to identify you from any publications.

| agree that the research team may use anonymized data for future research.

Participant’s Statement:

agree that the research project named above has been explained to me to my satisfaction and | agree to
take part in the study. | have read both the notes written above and the Information Sheet about the
project and understand what the research study involves.

Signed:

Date:
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Witness Statement (in event that participant is not literate):

agree that the research project named above has been explained to (participant)
to her satisfaction and that she agrees to take part in the study. Both the notes written above and the
Information Sheet about the project have been read to her, and she understands what the research
study involves.

Signed:

Date:

Investigator’s Statement:

1,

Confirm that | have carefully explained the nature, demands and any foreseeable risks (where
applicable) of the proposed research to the participant.

Signed:

Date:
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Appendix I-2: Informed consent (Amharic Version)

PLP LT aomPd e PR

PaonlE @l N0 AT L9 NAIPCI°4 PTama-? ovpsn QSoom-/R900 (%A
ANNPT VT CLPLY YT aomPP P PR Lov-p.::

AP howlBo- @ldT 0L9° NFLROALPT 1032 Povicn. P AP T (19°CI°4-
AATe hoooO72 (T oomPd? PoL.007.L07 00N Lamed: (AEP L9C
W78 AS 4.0%F LH A7%.CmAns-0T PHY CAI°I°1T PR 100D LATPIA::

> N @9° L N9°CI°4  AAepATe hodThF:  A9°CI°4-  A2.e07.8-T oLy
oh T TFo- PaoP AILIPTAT 9°79° 9°RIeT AAPCAN h9°CI°4 Aé-NT AA
ATRIPTA LT AV-:: QHLVI® ANIC PG AN IT9° 40 PAMU-T7F PR ovlBPT
Yot RTLIPTA LT A

Y VY

CAMUT PN onlE A FIAOATY hA? PPI° AL Lar-A HNFL THN"I9°FAV-:: D
NPAPT Pa oomBE? Aovamt htovld e Pa oomPd NovPlA IR LIPS NIL
AN :

> PAmMT owlE RIL CZCT LITTIN:: PULAMT ovlE CLOATELPrT RTLaNPS
N 2.omT9° S7°CHT “T7117 AT10P RTIRDLTFA ATLINT ATOSNT:: I:l

PPICavd. (FL&r PLov aldBm-7 A@LLT I°CI°C A.mPI® A7R7LTA l:l
ANT?7700-::

N6 CTEPI° AT AIPEAL Tovl16P T AAA topddg, PG “10T9°

PAOY°C howg® (LA 9°N% VAT AL PoLPRCAMT AAJP TAOT Aco1g°19° D
092847 FPAoomPb:00lE ANALLT:NoFE6e L7 1o, hbHa0- 744,

IC: PhoomPP ATLPRACT LPBAU-::

AovlE aanae.:
LFLATE 101, nhTT (ntam) (eoFee (LT avld® Pol.0T Q@ ov-A- NI°: ARG
PPmE ¢7 hHv OC +PLH ONTLTTA? X AL (T 7PE:av-A(ap-2)::

P10 J - ap o),

Az hae etmeam-
PIPCIC TEERT M0E U-2F TNECHAT NPGE AATSE FAT9°FAv-:: hae
12417 “1NNNLL2T AT AATCENE PoLIAR CovldE @bt T W00 75k

Pop et 7 TLET A

&G
+7
eINNC P (AT Lo AL O )
A%
hae P1meno- PIeCIeC TEEhT na< U Qa

TNECFATo N9°CI°4  AA1e  FNI9°1HPA:: hae 134 “7A00LPT AS
NATCENE PoLIAR PovldE  oldd T CHMNATFo- OP? P51 oLt TFo79°
LT LT PA

&C7Y

+7
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Appendix J. Participant’s Statement (Amharic version)
C+AFLDT T1LI17,

A'L nAL Con P H10A@®- PTGk AN N9°4AT1D aom? INANT
0TS E AaoA+G FA2T9°FAU-:: hAL CHIAAD7 A TG E PLIAKR 29e-46PG PanlB Pk
ATSU-9° PG 9°F W29 0 LT AU

4G 7

Witness Statement (in event that participant is not literate): (Amharic version)

PIONCTT 714010 (CTING aoR&E ATILTA T034)

I3 hAL Con PHIAAD: PTST AATT A
(0Fe) NTLLATT aom? AIAZNTPAL 0TG-+ AGoA+G HATI9°FPAL hAL PHINAD-T DA
TGk POLIAK TMNE-LLG PavlB PR AINTPA: NIGUI® TGk 9°7 WINPT L&A Pi::

4G +7

Investigator’s Statement: (Amharic version)

PTovd-T16@m 714010

A% PTGET? We TG E PTLLAITOIG ALONTNFD- PoLTAT®7
TICT ATAFE@. MT2PE PINKN aoP? Wl DTNAY-:::

&C7 +7
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Appendix K-1: Scree-plot for Polychoric correlation factor analysis for DISC items

Scree plot of eigenvalues after factor
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Appendix K-2. Factor loadings (pattern matrix) and unique variance

DISC items
making or keeping friends

inappropriately treated by

neighbours

dating and Intimate relationships
housing

education

marriage or divorce
inappropriately treated by family
finding a job

maintaining a job

public transportation

religious practices

social life

police

personal safety

starting a family or having children
role as a parent

avoided or shunned by others

Variable
difurmakin

dnauinapro

difuadatin
dhrumhousi
decuteduca
dmrdmarria
dfbsrinapr
dgwufindin
dweumainta
dprtupubli
dudborelig
dslptsocia
dplutpolic
dpsrtperso
dfcpdstart
dfrtroleas

dmisaavoid

Factor 1

0.7009

0.7552

0.8018

0.7911

0.6498

0.6866

0.6931

0.8454

0.8023

0.7527

0.6237

0.7662

0.8428

0.7034

0.7466

Factor2

0.6614

0.5706

Uniqueness
0.4059

0.3860

0.3553
0.3321
0.3775
0.3689
0.3300
0.2853
0.3376
0.3137
0.5185
0.2732
0.5986
0.4023
0.2700
0.5045

0.4006

(blanks represent abs (loading) < 0.5)
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Appendix L. Month of Assessment among Cases and Controls

Month of Group
Assessment Cases Controls
N (%) N (%)
January 63 (21.6) -
February 35 (12.0) -
March 58 (19.9) 23(8.1)
Aol 24 (8.2) 130 (45.8)
May 36 (12.3) 5 28)
June 31 (10.6) -
ly 12 (4.1) 62 (21.8)
August - 61 (21.5)
September N -
October . -
November N -
December 33 (11.3) _
Total | 292 (100) 284 (100)
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Apppendix M. Sub-study-1: Published paper

Epidemiology and Psychiatric Sciences, page 1 of 11. © Cambridge University Press 2017
doi:10.1017/5204579601 7000701

Food insecurity among people with severe mental
disorder in a rural Ethiopian setting: a comparative,
population-based study

ORIGINAL ARTICLE

K. Tirfessa'?, C. Lund®*, G. Medhin®, Y. Hailemichael®, A. Fekadu'” and C. Hanlon'**

! Department of Psychiatry, School of Medicine, College of Health Sciences, Addis Ababa University, Addis Ababa, Ethiopia

* Callege of Education and Behavioral Studies, Kotebe Metropolitan University, Addis Ababa, Ethiopia

* Department of Psychiatry and Mental Health, Alan | Flisher Centre for Public Mental Health, University of Cape Town, Cape Town, Republic of
South Africa

r Hmﬂ;ﬁnSemxrc and Population Research Department, Centre for Global Mental Health, Institute of Psychiatry, Psychology and Neuroscience,
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Aim. In low-income African countries, ensuring food security for all of the population is a high priority.
Mental illness is associated consistently with poverty, but there is little evidence regarding the association with food
insecurity. The aim of this study was to compare the levels of food insecurity in people with severe mental disorders
(SMD) with the general population in a rural African setting with a high burden of food insecurity.

Method. H: holds of 292 ¢ ity-asc d people with a specialist-confirmed diagnosis of SMD (including
schizophrenia and bipolar disorder) were compared with 284 h holds without a person with SMD in a rural district
in south Ethiopia. At the time of the study, no mental health services were available within the district. Food insecurity
was measured using a validated version of the Household Food Insecurity Access Scale. Disability was measured using
the World Health Organisation Disability Assessment Schedule 2.0.

Result. Severe household food insecurity was reported by 32.5% of people with SMD and 15.9% of respondents from
comparison households: adjusted odds ratio 2.82 (95% confidence interval 1.62 to 4.91). Higher annual income was asso-
ciated independently with lower odds of severe food insecurity. When total disability scores were added into the model,
the association between SMD and food insecurity became non-significant, indicating a possible mediating role of dis-
ability.

Conclusion. Efforts to alleviate food insecurity need to target people with SMD as a vulnerable group. Addi g the
disabling effects of SMD would also be expected to reduce food insecurity. Access to mental health care integrated into
primary care is being expanded in this district as part of the Programme for Improving Mental health carE (PRIME). The
impact of treatment on disability and food insecurity will be evaluated.
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Introduction States Department of Agriculture, 2016). Ending hun-
ger and achieving food security is one of the United
Nation’s Sustainable Developmental Goals (SDG) to
be achieved by 2030 (United Nations, 2015). In
Ethiopia, both chronic and transitory (seasonal) food
insecurity are persistent problems for a large segment
of the population (Mengistu et al. 2009). In 2012,
there was an 82.3% prevalence of household-level
food insecurity in a zone in southern Ethiopia

Secure access to adequate amounts of healthy and
nutritious food is considered to be a foundational
determinant of health (Muldoon et al. 2013). Food inse-
curity is conceptualised as limited or uncertain access
to adequate food, and encompasses food availability,
access and utilisation (Mengistu et al. 2009; United
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Ababa, Ethiopia
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(Regassa & Stoecker, 2011).

The associations between food insecurity and phys-
ical health problems are well documented, but the
links between food insecurity and mental illness have
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been less well characterised (Collins, 2005).
Ethnographic work has linked the experience of food
insecurity with mood disorders, symptoms of anxiety
and depression (Kempson ef al. 2002), poor mental
health in general (Xiong ef al. 1994) and higher levels
of stress, anxiety, irritability, social isolation and
depression (Collins, 2005). In cross-sectional studies,
a consistent assocation has also been found between
depression and anxiety and food insecurity (Hadley
& Patil, 2006; Sorsdahl et al. 200%; Cole & Tembo,
2011), including within Ethiopia (Hadley et al. 2008;
Maes et al. 2010; Jebena ef al. 2015). There have been
few longitudinal studies to examine the direction of
association, but it is hypothesised that depression or
anxiety are more likely to be a consequence than a
cause of poverty and associated food insecurity
(Lund et al. 2010).

The risk of food insecunity has been much less well
studied in people with severe mental disorders (SMD;
including  schizophrenia, schizoaffective disorder,
bipolar disorder or severe depression/depression
with psychotic features). In a study from the USA,
45.8% of people with SMD were classified as food inse-
cure, of which 29.2% experienced very low food secur-
ity (Goetz, 2008). Such studies are unlikely to be
generalisable to low- and middle-income countries
(LMICs), where the background burden of food inse-
curity is higher and the consequences of food security

more dire.
In this study, we evaluated food insecurity in a

population sample of people with SMD identified
before introduction of integrated primary care-based
mental health care in a rural Ethiopian district. The
study aimed to compare food insecurity in households
with a person with SMD compared with households
from the general population.

Methods
Study design

A community-based, comparative cross-sectional
study was conducted between December 2014 and
August 2015.

Setting

The study was carried out in Sodo District, Gurage
Zone, of the Southerm Nations, Nationalities and
Peoples’ Region (SNNPR) of Ethiopia, which is located
100 km from the capital city, Addis Ababa. Sodo com-
prises 58 sub-districts (kebeles), with a total estimated
population of around 165000 (Lund et al. 2012). The
district is mostly rural, with the majority of the popu-
lation relying on subsistence farming. At the time of

this study, there were no mental health services within
the district. As part of the Programme for Improving
Mental health carE (PRIME) (Lund et al. 2012), primary
care workers were trained to detect and treat people
with SMD, epilepsy, depression and alcohol use disor-
ders. This study was nested within the PRIME project
activities with people with SMD.

Sampling and recruitment

A summary of the study sampling and recruitment is
found in Fig. 1. There were three sources of data: (1)
person with probable SMD or their caregiver (FRIME
project), (2) household of a person with SMD and (3)
control household without a person with SMD. Data
sources (2) and (3) were obtained from a household
economic survey conducted by a linked project,
Emerald (Emerging mental health systems in LMICs)
(Semrau ef al. 2015).

People with probable SMD were identified by
community-based health extension workers, commu-
nity leaders and project outreach workers who had
received half a day of training on common presenta-
tions of SMD for the setting (Fekadu ef al. 2016). This
key informant method has been shown to be an effect-
ive means of community ascertainment of SMD' for
this setting (Shibre ef al. 2002). People with suspected
SMD were then referred to the nearest primary health

care (PHC) centre and evaluated by primary care
workers who had been trained in the World Health

Organisation’s mental health Gap Action Programme

(mhGAP) base course (World Health Organisation,

2008; Dua et al. 2011). For those who received a FHC

worker diagnosis of “psychosis’ or ‘bipolar disorder’,

a confirmatory clinical interview was conducted by a

psychiatric nurse using the semi-structured

Operational Criteria for Research (OPCRIT) interview

guide (McGuffin ef al. 1991). Eligible people were

then recruited into the study on the basis of the follow-
ing criteria:
Eligibility criteria for people with SMD:

* Aged 18 years or older,

* Planning to stay resident in the district for the next
12 months,

* Provided informed consent (evaluated by trained
psychiatric nurses) or, if lacked capacity to consent,
did not refuse and guardian permission was
obtained,

* DPsychiatric nurse confirmed diagnosis using the
OPCRIT, and

* Able to understand Amharic, the official language of
Ethiopia and the working language of the study site.

Eligibility criteria for respondent from household of
person with SMD:
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3
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households included

‘Case‘data
Data collected

Fig. 1. Flow chart of participant recruitment.

* Having a person with SMD in a household; aged 18
years or above; provided informed consent; resided in
the household for a minimum of 4 months; household
head or the older person if two household members
contributed equally to household decision-making;

Eligibility criteria for control households:

* No person/family member with suspected or con-
firmed SMD within the household; aged 18 years
or above; providing informed consent.

Matched to a household in which a person with
SMD resided [on the basis of age (5 years), sex, vil-
lage (goft), household position (head v. not head)
and household size, using a complete census of the
district as a sampling frame (Fekadu ef al. 2014)]. If
more than one match was identified, the household
was selected by lottery. If no respondent was identi-
fied for the first matched household after three home
visits, or if they declined to participate, the next
reserve was selected.

Sample size and power calculation

The sample size for this study was determined by the
sample sizes for the PRIME and Emerald studies
which were powered to detect change in symptoms

‘Case’data
Household level data

household members
with long-term iliness

KCOmpamon household’
data

Data on food insecunty,

on food on income, number of
insecurity and household disability, household
disability dependents,

and economic status in people with SMD and their
households after introduction of mental health care.
The PRIME study recruited 300 people with SMD.
The Emerald study recruited 300 households of people
with SMD and 300 households of controls. Details of
the power that this sample size afforded us to detect
differences in the prevalence of food insecurity are pro-
vided in Supplementary File 1.

Measures
Primary outcome: food insecurity

Food insecurity was measured using the Household
Food Insecurity Access Scale (HFIAS) (Coates et al.
2007). The HFIAS was administered to people with
SMD and the respondent for the control households.
The HFIAS was developed to reflect three domains
of the experience of inadequate household-level food
access: (1) anxiety or uncertainty about food supply/
access (item 1); (2) insufficient quality, which includes
variety and preferences (items 2—4); and (3) insufficient
quantity of food supply, the amount consumed and
the physical consequences of insufficiency (items 5-9)
(Swindale & Bilinsky, 2006). An Amharic version of
the HFIAS-9 has been used in Ethiopia (Hadley et al.
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2008; Maes et al. 2010; Jebena ef al. 2015) and is
reported to be valid in this setting (Gebreyesus et al.
2015). During piloting, there were acceptability con-
cerns about items asking about missing meals. A con-
textualising lead-in statement was added, which led to
improved acceptability. The HFIAS was administered
by trained lay interviewers.

Primary exposure: SMD

The OPCRIT semi-structured interview was used to
diagnose the presence of SMD (McGuffin ef al. 1991).
OPCRIT comprises a 90-item checklist of psychiatric
symptoms, which is administered by a mental health
professional and was used to generate psychiatric
diagnoses according to the Diagnostic and Statistical
Manual for mental disorders, version IV (McGuffin
et al. 1991; Azevedo et al. 1999). OPCRIT allows the
rater to make use of all available information sources,
including clinical interviews with the person and their
caregiver and case records and applies operational
diagnostic criteria through a computer algorithm
(Operational Criteria for Research, 2004). OPCRIT
has been shown to have good inter-rater reliability,
including among raters from different geographical
and theoretical backgrounds (McGuffin et al. 1991;
Williams et al. 1996). OPCRIT was administered by
psychiatric nurses and only administered to people
with suspected SMD.

Potential mediator: functional impairment

The World Health Organisation Disability Assessment
Schedule 2.0 (WHODAS) was used to measure func-
tional impairment (World Health Organisation,
1985). The WHODAS has been validated for use in
people with SMD in rural Ethiopia (Habtamu et al.
2017). The WHODAS has both 36- and 12-item ver-
sions, with the 12-item version found to have equiva-
lent psychometric properties to the longer version
(Ustiin et al. 2010). In the control households, the
12-item version of WHODAS was used. In the sample
of people with SMD, the 12-item WHODAS was
extracted from the longer 36-item version.

Potential confounders

Household  measures. Structured lay interviewer-
administered questions were used to assess household
income, the number of household members with a
long-term illness and the number of dependents (age
17 years or less) living in the household, employing
items used in the WHO study on global ageing and
adult health (World Health Organisation, 2013).
Other potential confounders were age, sex, residence

(urban or rural), household position (being a house-
hold head v. not being a household head) and educa-
tional level of the respondent. Month of assessment
was also a potential confounder due to seasonal vari-
ation in food security.

Training of data collectors

The lay data collectors had completed at least tenth grade
education and were recruited from the local area. The
training was conducted for 12 days by project psycholo-
gists, public health and social work professionals and
covered the following topics: basic interviewing skills,
particular skills for interviewing people with SMD and
their caregivers, ethical considerations and detailed
training on the study instruments. The training included
role play and observation of practice interviews.

Training of clinician assessors

The project psychiatric nurses were given intensive
training by senior Ethiopian psychiatrists in the
clinician-administered measures over a period of
seven days. The training included observed interviews
and feedback, although formal inter-rater reliability
was not assessed formally.

Data management

Double data entry was carried out using EpiData soft-
ware (Lauritsen & Bruus, 2003-2008). To maintain data
quality, the field supervisor and principal investigator
(PI) made unannounced visits to attend interviews at
the site, with frequent and close supervision and cross-
checks. Random quality checks of questionnaires were
also made by the field supervisor and PL
Confidentiality was ensured. Hard copies of data
were stored in a secure place, while the soft copies of
data were saved on password-protected computers
which could only be accessed by authorised members
of the research team.

Statistical analysis

Data analysis was carried out using STATA software
version 13.1 (StataCorp, 1985-2013). A conceptual
model depicting hypothesised associations among
the variables is presented in Fig. 2. The descriptive
characteristics of cases (individual-level data from per-
son with SMD combined with household reports) and
controls were compared using Pearson x” test for cat-
egorical variables, Kruskal-Wallis (P <0.001) for con-
tinuous non-normally distributed variables and
two-sample f-test for continuous normally distributed
variables.
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Fig. 2. Conceptual model for hypothesised associations betw:

Multiple logistic regression was conducted to test
the hypothesis that the presence of a household mem-
ber with SMD was associated with food insecurity in
that household. The HFIAS total score was dichoto-
mised into severely food insecure . combined categor-
mised into severely food insecure . combined categor-
ies of mild or moderate food insecurity or food secure
(Swindale & Bilinsky, 2006). The rationale for this cat-
egorisation was that severe food insecurity was
expected to be relatively common in the study setting
and to represent a threshold which was likely to
motivate intervention. We also repeated the analyses
using a dichotomisation of no/mild food insecurity ©.
moderate/severe food insecurity as an exploratory
secondary analysis. The potential confounders identi-
fied a priori (see above) were included into the
maodel. In order to explore whether disability mediated
the association between SMD and food insecurity, the
total WHODAS score was added into the fully
adjusted model with food insecurity as the dependent
variable.

A further multivariable analysis was then con-
ducted to examine factors associated with disability
(total score on the WHODASI12-item wersion). On
inspection, a histogram of WHODAS scores indicated
excess zeroes. Variance in WHODAS scores was
greater than the mean score (177.48>13.89), indicating
overdispersion. The Vuong test z-value was signifi-
cant, indicating that a zero-inflated negative binomial
maodel was more appropriate than the standard nega-
tive binomial model. Coefficients are on a log scale
and for ease of interpretation were exponentiated.

een severe mental disorder, disability and food insecurity.

Results
Participant and household characteristics

Participant recruitment is summarised in Fig. 1. The
characteristics of participants are summarised in
characteristics of participants are summarised in
Table 1. Respondents who had SMD were less likely
to be the household head and to have dependents
and more likely to be female, younger and have higher
disability scores, formal education and lower annual
income. The timing of assessments for case and com-
parison  households  differed  significantly  (see
Supplementary File 2 for distribution). The assessment
was conducted during the rainy season (June to
August), a time of relative food insecurity, for 14.7%
of case households and 43.3% of the comparison
group. There was no significant difference in the loca-
tion of the household (rural or urban) or presence of a
household member with a long-term illness (excluding
the person with SMD).

SMD and food insecurity

The percentage of respondents reporting severe house-
hold food insecurity was 32.5% for people with SMD
and 15.9% for the control households. The median
HFIAS score was higher for people with SMD (median
15, IQR 10) compared with control households
(median 12, IQR 7) (P <0.001).

In keeping with the hypothesis, SMD was associated
with severe food insecurity (adjusted OR=2.82; 95%

CI 162, 491) after adjustment for potential
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Table 1. Characteristics of houscholds with a person with severe mental disorder (SMD) and comparison households

Person with severe mental Comparison households with
Characteristics disorder (SMD) no person with SMD P-value**
N (%) N (%)
Currently household head
No 184 (63.0) 6(2.1) <0.001
Yes 108 (37.0) 277 (97.9)
Educational level
Non-literate 116 (39.7) 99 (34.8) <0.001
Able to read and write 37 (12.7) 88 (31.0)
Formal education 139 (47.6) 97 (34.1)
Female 126 (43.1) 77(27.1) <0.001
Male 166 (56.9) 207 (72.9)
Residence
Urban 60 (20.6) 56 (19.7) 0.788
Rural 231 (79.4) 228 (80.3)
HFIAS
Secure/mildly/moderately food 195 (67.5) 239 (84.1) <0.001
insecure
Severely food insecure 94 (32.5) 45 (15.9)
Mean (standard deviation) Mean (standard deviation)
Age (years) 35.6 (13.50) 49.7 (13.86) <0.001
Month of assessment* 4.3 (3.28) 55 (1.84) <0.001
Median (25th, 75th centiles) Median (25th, 75th centiles)
No. of members with any 0(0,0) 0(0,0) 0.4701
Long-term illness
No. of dependents 2(1,3) 2(1,4) 0.0001
Number of children 1(0,3) 4(2,6) <0.001
Annual Income (ETB) 6000 (3000, 11 000) 9000 (5000, 15 000) <0.001
WHODAS 2.0 total score 24 (14, 32) 2(0,7) <0.001

*Months numbered starting from January. ETB: Ethiopian Birr; WHODAS: World Health Organisation Disability Assessment

Schedule.

**P-value of Pearson X for categorical variables, Kruskal-Wallis for continuous non-normally distributed descriptive variables
and two-sample f-test with equal variances for continuous normally distributed variables.

confounders (Table 2). Higher annual income was
found to be associated independently with lower
odds of food insecurity. There was no difference in
the findings when the food insecurity score was cate-
gorised as no/mild food insecurity v. moderate/severe
food insecurity (see Supplementary File 3).

Exploring mediation

After including total WHODAS 12.0 score in the multi-
variable model with food insecurity as the dependent
variable, the association between SMD and food inse-
curity became non-significant, indicating the probable
mediating role of disability in this relationship. Annual
income remained associated significantly with food
insecurity even after including disability within the
model (Supplementary File 4).

Factors associated with disability

In the multivariable model, having SMD and increasing
age were associated with increased disability, whereas
formal education and current household head position
were associated with lower disability (Table 3).

Discussion

In this community-based study conducted in rural
Ethiopia, severe food insecurity and disability were
increased significantly among people with SMD com-
pared with general population controls, in support of
our hypothesis.

The prevalence of severe food insecurity was more
than twice as high in households with a member living
with SMD compared with households from the gen-
eral population, which is in keeping with the findings
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Table 2. Crude and adjusted model for nssociation befween severe mental disorder and severe food msecurity

Dependent variable: severe food insecurity

Crude odds ratio Adjusted odds ratio
Characteristics (93% confidence interval) (95% confidence interval) (n=1556)
Person with SMD 2.56 (1.71, 3.83) 2.52 (1.62, 4.91)
Male Sex 1.46 (0.98, 2.15) 1.12 (0.71, 1.78)
Age (in years) 0.99 (0.98, 1.01) 1.01 (0.99, 1.03)
Urban residence 0.88 (0.55, 1.42) 0.73 (0.43, 1.25)

Able to read and write
Formal education

0.78 (047, 1.31)
0.69 (0.45, 1.07)

Current household head 0.67 (0.45, 0.99)
Annual income 0.99 {0.99, 0,99)
Number of dependents 0.90 (081, 1.01)

Any long-term illness 1.56 (0.98, 2.28)

Month of assessment 0.94 (087, 1.01)

1.01 (056, 1.81)
0.84 (0.49, 1.43)
1.06 (0.61, 1.85)
0.99 (0.99, 0.99)
1.07 (0.93, 1.22)
1.34 (0.85,2.12)
0.98 (0.91, 1.06)

SMD: severe mental disorder.

Table 3. Crude and adfusted models for factors associated with disability score

WHODAS 12.0 crude

WHODAS 12.0 adjusted

Characteristics multiplier value (95% CI) multiplier value (95% CI) (n=3559)
Age (years) 0.99 (0.98, 0.99) 1.01 (1.00, 1.01)

Sex (male) 1.14 (0.96, 1.34) 1.08 (0.95, 1.23)

Residence (urban) 1.02 (0.83, 1.25) 1.04 (0.89, 1.21)

Education (formal) 0.93 (0.85, 1.02) 0.91 (0.84, 0.98)

Currently household head * 0.71 10.61, 0.83)

Number of dependents 0.95 (0.91, 0.99) 0.98 (0.94, 1.02)

Person with SMD 3.30 (2.89, 3.77) 3.36 (2.83, 3.99)

Annual income 0.99 (0.99, 0.99) 0.99 {(0.99, 1.00)

SMD: severe mental disorder; WHODAS: World Health Organisation Disability Assessment Schedule.

*Fitting constant-only model; long iteration output.

from a small study from the USA (Goetz, 2008) and a
facility-based case—control study from India (Trani
et al. 2016). SMD was associated with household
food insecurity independently of household annual
income. In this subsistence farming community, food
insecurity is related to the amount of food available
due to household production and not just to income.
In addition to the impact of disability of the person
with SMD, the opportunity costs of other household
members due to engagement in caregiving activities
and direct reductions in productivity of caregivers
are likely to contribute to an overall decrease in house-
hold productivity (Flyckt ef al. 2011). In a qualitative
study from the same area, respondents conceptualised
disability in people with SMD' as arising from a com-
bination of direct effects of the illness, poverty and
stigma (Habtamu et al. 2015). Stigma and discrimin-
ation extends beyond the individual person with

SMD to affect the whole household (Shibre et al.
2001), which may lead to decreased co-operation
with community members for key farming activities
and resultant decrease in food production.

Ethiopia is reported to have well-established and
strong programmes to address the food security
needs of vulnerable groups (Combaz, 2013; Endalew
et al. 2015). In the Productive Safety Net Programme,
rural households facing chronic food insecurity are
supported to resist financial shocks, create assets and
become food self-sufficient by providing predictable
transfers, as food, cash or a combination of both
(Ministry of Agriculture & Rural Development, 2009;
Endalew et al. 2015; World Food Program, 2016) condi-
tional upon engagement in daily labouring activities.
Households of people who are ‘chronically sick, dis-
abled or mentally challenged in such a way as to pre-
vent them from undertaking work’ are explicitly
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excluded from this scheme but considered eligible for
permanent direct support and the possibility of lin-
kages to appropriate social services, where capacity
exists at the district level (Ministry of Agriculture,
2014); however, the extent to which households with
a person with SMD are able to access this support is
unknown and likely to be low. As well as the prevail-
ing low levels of awareness about mental health and
illness, the stigma and social exclusion associated
with SMD (Shibre et al. 2001) are likely to act as bar-
riers to participation in interventions to address food
insecurity.

The consequences of exposure to food insecurity in
people with SMD in this setting may be profound. A pre-
vious study found that people with SMD in a rural
Ethiopian district were more likely to be undernour-
ished compared with community controls (Lijalem,
2002). Excess mortality in people with SMD in
Ethiopia has been linked to undernutrition (Fekadu
et al. 2015). Food insecurity is likely to also affect access
to, and engagement with, care. In a qualitative study of
people with SMD and their caregivers in a food-insecure
area, justification for ongoing use of khat (chewing
leaves containing the amphetamine-like substance cath-
inone) against medical advice was in part to curb one’s
appetite even though there was awareness that it
could worsen the person’s mental health (Teferra,
2011). Formative work indicated the need for interven-
tions to address basic needs, including food security,
tions to address basic needs, including food security,
among people with SMD in Ethiopia to ensure equitable
access to care (Hailemariam et al. 2016; Mall et al. 2017).

Our findings suggest that interventions to address
food insecurity need to include both expanded access
to mental health care (to reduce disability) and strat-
egies to alleviate poverty, particularly for vulnerable
individuals living with SMD. Through the PRIME pro-
ject, and in keeping with the policy of the Federal
Ministry of Health of Ethiopia, access to mental health
care is being increased through integration into PHC in
this district (Fekadu et al. 2016). Although there is an
emphasis on community mobilisation in the PRIME
Ethiopia plan, at the individual level the intervention
is mostly centred on facility-based treatment and, spe-
cifically, on psychotropic medication combined with
provision of information (‘psychoeducation’). An
evaluation of the BasicNeeds model of providing
development interventions (e.g. income-generating
activities and interventions to promote sustainable
livelihoods)  alongside mental  health  care
(BasicNeeds, 2008; Raja ef al. 2012) found improved
economic status in people with SMD (Lund et al
2013); however, the study design could not distinguish
the effects of mental health care alone from any added
value of development interventions. Within PRIME,
planned follow-up assessments after 12 months of

)

hitps='fwww.cambridge.org/corefterms. https2//doi.orgM0. 101 7/S204579601 7000701

the new integrated service will help to answer the
question of whether treatment alone is sufficient to
address indicators of poverty in general, and food inse-
curity in particular. A community-based rehabilitation
(CBR) intervention trial for people with schizophrenia
is also underway in Ethiopia (Asher ef al. 2016). The
CBR meodel includes facility-based treatment, home-
based sessions from community workers and commu-
nity mobilisation. The goal of CBR is to promote res-
toration of functioning and recovery which is
expected to translate into improved social inclusion,
economic status and food security. The findings will
show whether such an intensive intervention yields
dividends over and above the PRIME service.

There were limitations of our study. Although the

HFIAS is a household measure, the information for
the ‘case’ group was provided by the person with
SMD. It is possible that they reported higher food inse-
curity levels than other household members due to less
access to household resources than other household
members or that they experienced greater hunger
due to appetite-stimulating effects of antipsychotic
medication (Teferra ef al. 2013); however, only a third
(35.0%) of people with SMD were taking psychotropic
medication at the time of assessment so this is unlikely
to be the full explanation. Furthermore, the HFIAS is
designed to capture household-level information
regardless of the respondent. Respondents may have
given affirmative responses in the expectation that
given affirmative responses in the expectation that
they would receive some kind of aid, although this
would have applied to both case and comparison
groups. Social desirability could also have led to mini-
misation of the true experience of food insecurity due
to the sensitivity of the topic. There may have been
inadequate adjustment for seasonal variation in food
insecurity. Strengths of the study include the use of a
culturally validated measure of food insecurity, use
of standardised diagnostic assessment by mental
health specialists to define SMD, the large sample
size and the community-based ascertainment of cases
which reduces the risk of selection bias.

Conclusions

People with SMD living in a rural Ethiopian district
experienced higher levels of severe food insecurity than
the general population. The inclusion and prioritisation
of people with SMD in food security programmes and
development opportunities, including income-generating
opportunities and schemes should be ensured. This
requires awareness-raising and tackling the stigma,
which undermines inclusion of people with SMD.
Increasing access to holistic mental health care is also
expected to reduce food insecurity through a reduction
in the disability assodated with mental illness.

Downloaded from hitps2fwew.cambridge.org/core. The British Cowncil Ethiopia, on 21 Now 2017 at 06:07:03, subject to the Cambridge Core terms of use, available at

169



Food insecurity among people with severe mental disorder in a rural Ethiopian setting 9

Supplementary material

The supplementary material for this article can be
found at https://doi.org/10.1017/52045796017000701

Acknowledgements

The authors sincerely thank their respondents, data
collectors, field supervisors, psychiatric nurses and
the Sodo district health centre staff.

Financial Support

This study is a direct output of the PRogramme for
Improving Mental health carE (PRIME). This work was
supported by the UK Department for International
Development [201446]. The views expressed do not
necessarily reflect the UK Government's official policies.
Research leading to these results was also funded by the
European Union’s Seventh Framework Programme
(FP7/2007-2013) under grant agreement no. 305968 as
part of the Emerald project (Emerging mental health
systems in low- and middle-income countries).

Conflict of Interest

None.

Ethical Considerations

Ethical approval was obtained from the College of Health
Sdences Institutional Review Board, Addis Ababa
University (Ref. 026/15/Psy). Written informed consent
was obtained from literate participants. For non-literate
respondents, verbal consent was accompanied by a finger
print in the presence of a literate witness. All participants
with SMD were offered mental health care through the
PRIME project. For people with SMD who lacked cap-
acity to consent and were not refusing participation, care-
giver permission was obtained.

Availability of Data and Materials

The data are being used for a PhD student (KT) for his
thesis and are not, therefore, available at the present
time to the general public. The data may be requested
from the corresponding author for verification of the
analyses in this paper.

References

Asher L, De-Silva M, Hanlon C, Weiss HA, Birhane R,
Medhin G, Ejigu DA, Patel V, Fekadu A (2016).

Community-based Rehabilitation Intervention for people
with Schizophrenia in Ethiopia (RISE): study protocol for a
cluster randomised controlled trial. Trials 17, 299.

Azevedo MH, Soares M], Coelho I, Dourado A, Valente J,
Macedo A, Pato M, Pato C (1999). Using consensus
OPCRIT diagnoses. An efficient procedure for best-estimate
lifetime diagnoses. British Journal of Psychiatry 175, 154-157.

BasicNeeds (2008). Mental Health and Development: A Model in
Practice. Leamington Spa: BasicNeeds.

Coates J, Swindale A, Bilinsky P (2007). Household Food
Insecurity Access Scale (HFIAS) for Measurement of Food
Access: Indicator Guide. Food and Nutrition Technical
Assistance (FANTA) project. United States Agency for
International Development: Washington, DC.

Cole S, Tembo G (2011). The effect of food insecurity on
mental health: panel evidence from rural Zambia. Social
Science and Medicine 73, 1071-1079.

Collins L (2005). The impact of food insecurity on women’s
mental health. Journal of the Association for Research on
Mothering 11, 251-262.

Combaz E (2013). Social inclusion in productive safety net
programmes. Help Desk Research Report. GSDRC, Applied
Knowledge Services.

Dua T, Barbui C, Clark N, Fleischmann A, Poznyak V,
van-Ommeren M, Taghi Yasamy MT, Ayuso- Mateos JL,
Birbeck GL, Drummond C, Freeman M, Giannakopoulos
P, Levav I, Obot IS, Omigbodun O, Patel V, Phillips M,
Prince M, Rahimi-Movaghar A, Rahman A, Sander JW,
Saunders JB, Servili C, Rangaswamy T, Uniitzer J,
Ventevogel P, Vijayakumar L, Thomnicroft G, Saxena S
(2011). Evidence-based guidelines for mental, neurological,

and substance use disorders in low- and middle-income
countries: summary of WHO recommendations. PLoS
Medicine 8, e1001122.

Endalew B, Muche M, Tad S (2015). A 1t of food
security situation in Ethiopia. World Journal of Dairy and
Food Sciences 10, 3743,

Fekadu A, Medhin G, Selamu M, Hailemariam M, Alem A,
Breuer E, Lund C, Prince M, Hanlon C (2014). Population
level mental distress in rural Ethiopia. BMC Psychiatry 14,
194.

Fekadu A, Medhin G, Kebede D, Alem A, Cleare AJ, Prince
M, Hanlon C, Shibre T (2015). Excess mortality in severe
mental illness: 10-year population-based cohort study in
rural Ethiopia. British Journal of Psychiatry 206, 289-296.

Fekadu A, Hanlon C, Medhin G, Alem A, Selamu M,
Welde-Giorgis T, Shibre T, Teferra S, Tegegn T, Breuer E,
Patel V, Tomlinson M, Thomicroft G, Prince M, Lund C
(2016). Development of a scalable mental healthcare plan
for a rural district in Ethiopia. British Journal of Psychiatry
208, s4-s12.

Flyckt L, Lothman A, Jorgenson L, Rylander A, Koering T
(2011). Burden of informal caregiving to patients with
psychosis: a descriptive and methodological study.
International Journal of Social Psychiatry 59, 137-146.

Gebreyesus SH, Lunde T, HaileMariam D, Woldehanna T,
Lindtjorn B (2015). Is the adapted Household Food
Insecurity Access Scale (HFIAS) developed internationally
to measure food insecurity valid in urban and rural
households of Ethiopia? BMC Nutrition 1, 2.

Downloaded from https//www.cambridge.org/core. The British Council Ethiopia, on 21 Nov 2017 at 06:07:03, subject to the Cambridge Core terms of use, available at
httos//www.cambridoe.ora/core/terms. httns//dol.ora/10.1017/52045796017000701

170



100 K. Tirfessa et al.

Goetz JR (2008). Exploring food insecurity among individuals
with serious mental illness: a qualitative study. Ph.D. Thesis,
University of Kansas, Kansas, USA.

Habtamu K, Alem A, Hanlon C (2015). Conceptualizing and
contextualizing functioning in people with severe mental
disorders in rural Ethiopia: a qualitative study. BMC
Psychiatry 15, 34.

Habtamu K, Alem A, Medhin G, Fekadu A, Dewey M,
Prince M, Hanlon C (2017). Validation of the World Health
Organization Disability Assessment Schedule in people
with severe mental disorders in rural Ethiopia. Health and
Quality of Life Outcomes 15, 64.

Hadley C, Patil C {2006). Food insecurity in rural Tanzania is
associated with maternal anxiety and depression. American
Journal of Human Biology 18, 359-368.

Hadley C, Tegegn A, Tessema F, Cowan JA, Asefa M, Galea
§ (2008). Food insecurity, stressful life events and
symptoms of anxiety and depression in east Africa:
evidence from the Gilgel Gibe prowth and development
study. Journal of Epidemiology and Community Health 62, 980~
986,

Hailemariam M, Fekadu A, Selamu M, Medhin G, Prince
M, Hanlon C (2016). Equitable access to integrated primary
mental healthcare for people with severe mental disorders
in Ethiopia: a formative study. International Journal for
Equity in Health 15, 121.

Jebena M, Taha M, Nakajima M, Lemieux A, Lemessa F,
Hoffman R, Tesfaye M, Tefera Belachew T, Workineh N,
Kebede E, Tariku Y, Segni H, Kolsteren P, al’Absi M
(2015). Household food insecurity and mental distress
among pregnant women in southwestern Ethiopia: a
cross-sectional studv desien. BMC Preenancy and Childbirth

15, 250.

Kempson KM, Keenan DP, Sadani PS, Ridlen S, Rosato NS
(2002). Food management practices used by people with
limited resources to maintain food sufficiency as reported
by nutrition educators. Journal of the American Dietetic
Association 102, 1795-1799.

Lauritsen JM, Bruus M (2003-2008). EpiData (version 3). A
comprehensive tool for validated entry and documentation
of data (ed. T. E. Association): Odense, Denmark.

Lijalem M (2002). Assessment of nutritional status of people
with major mental disorders and their controls in Meskan
and Marako District (Butajira), Ethiopia. MSc Thesis, Addis
Ababa University, Addis Ababa, Ethiopia.

Lund C, Breen A, Flisher AJ, Kakuma R, Corrigall J, Joska
JA, Swartz L, Patel V (2010). Poverty and common mental
disorders in low and middle income countries: a systematic
review. Social Science and Medicine 71, 517-528.

Lund C, Tomlinson M, De-Silva M, Fekadu A, Shidhaye R,
Jordans M, Petersen I, Bhana A, Kigozi F, Prince M,
Thomicroft G, Hanlon C, Kakuma R, McDaid D, Saxena
S, Chisholm D, Raja S, Kippen-Wood S, Honikman S,
Fairall L, Patel V (2012). PRIME: a programme to reduce
the treatment gap for mental disorders in five low- and
middle-income countries. PLoS Medicine 9, e1001359.

Lund C, Waruguru M, Kingori J, Kippen-Wood S, Breuer E,
Mannarath S, Raja S (2013). Outcomes of the mental health
and development model in rural Kenya: a 2-year

prospective cohort intervention study. International Health 5,
43-50.

Maes K, Hadley C, Tesfaye F, Shifferaw 5 (2010). Food
insecurity and mental health: surprising trends among
community health volunteers in Addis Ababa, Ethiopia
during the 2008 food crisis. Social Science and Medicine 70,
1450-1457.

Mall S, Hailemariam M, Selamu M, Fekadu A, Lund C,
Patel V, Petersen I, Hanlon C (2017). ‘Restoring the
person’s life”: a qualitative study to inform development
of care for people with severe mental disorders in
rural Ethiopia. Epidemiology and Psychiatric Sciences 26,
4352,

McGuffin P, Farmer AE, Harvey I (1991). A polydiagnostic
application of operational criteria in studies of psychotic
illness: development and reliability of the OPCRIT system.
Archives of General Psychiatry 48, 764-770.

Mengistu E, Regassa N, Yusufe A (2009). The Levels,
Determinants and Coping Mechanisms of Food Insecure
Households in Southern Ethiopia: Case Study of Sidama,
Wolaita and Guraghe Zones. DCG Report No. 55.

Ministry of Agriculture (2014). Productive Safety Net
Programme, Phase IV Programme Implementation Manual.
1.0.

Ministry of Agriculture and Rural Development (2009). Food
Security Programme 2010-2014: Productive Safefy Net. Addis
Ababa.

Muldoon K, Duff P, Fielden SJ, Anema A (2013). Food
insufficiency is associated with psychiatric morbidity in a
nationally representative study of mental illness among
food insecure Canadians. Social Psychiatry and Psychiatric
Epidemioloow 48. 795-803.

Operational Criteria for Research (2004). Opcrit for
Windows (v4), Item Checklist. Retrieved 14th January 2014
from sgdp.iop kcl.ac.uk/opcrit/checklist. pdf.

Raja S, Underhill C, Shrestha P, Sunder U, M th S,
Kippen-Wood S, Patel V (2012). Integrating mental health
and development: a case study of the basic needs model in
Nepal. PLoS Medicine 9, e1001261.

Regassa N, Stoecker BJ (2011). Household food insecurity
and hunger among households in Sidama district, Southern
Ethiopia. Public Health Nutrition 15, 1276-1283.

Semrau M, Evans-Lacko S, Alem A, Ayuso-Mateos JL,
Chisholm D, Gureje O, Hanlon C, Jordans M, Thornicroft
G (2015). Strengthening mental health systems in low- and
middle-income countries: the Emerald programme. BMC
Medicine 13, 79.

Shibre T, Negash A, Kullgren G, Kebede D, Alem A,
Fekadu A, Fekadu D, Medhin G, Jacobsson L (2001).
Perception of stigma among family members of individuals
with schizophrenia and major affective disorders in rural
Ethiopia. Social Psychiatry and Psychiatric Epidemiology 36,
299-303.

Shibre T, Kebede D, Alem A, Negash A, Kibreab S, Fekadu
A, Fekadu D, Jacobsson J, Kullgren G (2002). An
evaluation of two screening methods to identify cases with
schizophrenia and affective disorders in a community
survey in rural Ethiopia. International Journal of Social
Psychiatry 48, 200-208.

Downloaded from https://www.cambridge.org/core, The British Council Ethiopia, on 21 Nov 2017 at 06:07:03, subject to the Cambridge Core terms of use, available at
https://www.cambridge.org/core/terms. https://doi.org/10.1017/52045796017000701

171



Food insecurity among people with severe mental disorder in a rural Ethiopian setting 11

Sorsdahl K, Slopen N, Siefert K, Seedat S, Stein DJ,
Williams DR (2009). Household food insufficiency and
mental health in South Africa. Journal of Epideniology and
Community Health 65, 426e-431e.

StataCorp (1985-2013). STATA/SE 13.1. statacorp, college
station, Texas USA.

Swindale A, Bilinsky P (2006). Development of a universally
applicable household food insecurity measurement tool:
process, current status, and outstanding issues. Journal of
Nutrition 136, 14495-1452S.

Teferra S (2011). Studies on psychotic disorders in rural
Ethiopia. Umei University Medical Dissertations. New Series
No 1427.

Teferra S, Hanlon C, Beyero T, Jacobsson L, Shibre T (2013).
Perspectives on reasons for non-adherence to medication in
persons with schizophrenia in Ethiopia: a qualitative study
of patients, caregivers and health workers. BMC Psychiatry
13, 168.

Trani J-S, Venkataraman H, Mishra N, Groce NE, Jadhav S,
Deshpande S (2016). Mental illness, poverty and stigma in
India: a casecontrol study. BMJ Open 5, eD06335.

United Nations (2015). Sustainable Development Goals: 17
Goals to transform the world. Retrieved 23 October 2016
from http:/www.un.org/sustainabledevelopment/hunger/.

United States Department of Agriculture Economic
Research Service (2016). Definitions of Food Security.

Retrieved 12 January 2017 from https:/www.ers.usda.gov/
topics/food-nutrition-assistance/food-security-in-the-us/
definitions-of-food-security.aspx.

Ustiin TB, Chatterji S, Kostanjsek N, Rehm ], Kennedy C,
Epping-Jordan J, Saxena S, von-Korff M, Pull C (2010).
Developing the World Health Organization Disability
Assessment Schedule 2.0. Bulletin of the World Health
Organization 88, 815-823.

Williams J, Farmer AE, Ackenheil M, Kaufmann CA,
McGuffin P (1996). A multicentre inter-rater reliability
study using the OPCRIT computerized diagnostic system.
Psychological Medicine 26, 775-783.

World Food Program (2016). Productive safety net program
(PSNP): Ethiopia. Retrieved 29 November 2016 from https://
www.wip.org/sites/default/files/PSNP%20Factsheet.pdf.

World Health Organisation (1985). World Health Organisation
Disability Assessment Schedule. WHO: Geneva.

World Health Organisation (2008). WHO mhGAP: Mental
Health Gap Action Programme: Scaling Up Care for Mental,
Neurological and Substance use Disorders. WHO: Geneva.

World Health Organisation (2013). WHO Study on Global
Ageing and Adult Health (SAGE). WHO: Geneva.

Xiong W, Philips M, Hu X, Wang R, Dai Q, Kleinman J,
Kleinman A (1994). Family-based intervention for
schizophrenia patients in China: a randomized control trial.
British Journal of Psychiatry 165, 239-247.

Downloaded from https//www.cambridge.org/core, The British Council Ethiopia, on 21 Nov 2017 at 06:07:03, subject to the Cambridge Core terms of use, available at
https://www.cambridge. org/core/terms. https//dol.org/10.1017/52045796017000701

172



Appendix N. Sub-study-11: Published paper

Social Psychiatry and Psychiatric Epidemiology
hittps://dei.org/10.1007/500127-019-01709-7

ORIGINAL PAPER 'j

Chack for
updates

Food insecurity and work impairment in people with severe mental
disorders in a rural district of Ethiopia: a cross-sectional survey

Kebede Tirfessa" - Crick Lund** - Girmay Medhin® - Yohannes Hailemichael® - Kassahun Habtamu’ -
Abebaw Fekadu'®? - Charlotte Hanlon'*#®

Received: 16 November 2018 / Accepted: 8 April 2019
©The Author(s) 2019

Abstract

Purpose In this study, we aimed to identify factors associated with severe food insecurity and work impairment in people
with severe mental disorders (SMD) in a rural African setting, with a view to identifying potential areas for intervention.
Methods A community-based, cross-sectional survey was conducted in Sodo district, south central Ethiopia. Key informant-
identified people with possible SMD were referred for assessment by trained primary care workers and received confirmatory
psychiatric diagnoses from psychiatric nurses using a standardized clinical interview. Food insecurity was measured using
a locally validated measure, the Household Food Insecurity Access Scale (HFIAS). Work impairment was assessed using
the Longitudinal Interval Follow-up Evaluation-Range of Impaired Functioning Tool. Potential moderator variables were
specified a priori.

Results A total of 282 people with SMD participated in the study. The proportion of participants reporting severe food
insecurity was 32.5% (n=94), with 53.6% (n = 147) of participants reporting severe work impairment. In the multivariable
model. severe food insecurity was associated with poor social support, experience of negative discrimination, higher disability
and lower household annual income, but not with symptom severity or work impairment. Work impairment was associated
significantly with symptom severity and disability.

Conclusion Work impairment and food insecurity were associated with distinct explanatory factors: predominantly social
factors associated with food insecurity and clinical factors associated with work productivity. Longitudinal and intervention
studies are needed to evaluate the extent to which clinical interventions need to be augmented by social interventions to

alleviate food insecurity in people with SMD.

Keywords Psychosis - Schizophrenia - Bipolar disorder - Food insecurity - Work - Stigma and discrimination

Background Severe mental disorders (SMD: including schizophrenia,

bipolar disorder and depression with psychotic features) are
In many low-income countries, food insecurity is a pressing  associated with functional impairment [6]. low levels of
concern and thus ensuring food security for all segments of engagement in the workforce [7] and poor socioeconomic

the population is a high priority. In a recent global analy-  status [8]. In a gualitative study of key informants, includ-
sis of 149 countries, the prevalence of any food insecurity ing people with SMD and their caregivers, in rural Ethiopia,
ranged from 18.3% in the East Asian region to 76.1% in work impairment was described as one of the most important

sub-Saharan Africa [1]. In Ethiopia, both chronic and transi- consequences of the illness [9], affected by a combination of
tory (seasonal) food insecurity are persistent problems fora  stigma and discrimination, socio-economic status, substance
large segment of the population [2]. The risk factors for food use and the severity of symptoms. The consequences of not
insecurity are low income [3], household structure and size working may be particularly severe in low-income country
[4] and living with disability [5]. settings, where food insecurity is a widespread concern for
the rural population [1]. In a facility-based, case-control

52 Charlons Hanlos stur.l)-.' in Irldia. people wilh'SMD were repurledl to be more
charlotte. hanlon @kel ac.uk deprived in terms of food insecurity (15.1% higher) com-
pared to their controls [10]. In our previous study, we found

Extended author information available on the last page of the article
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that households of people with SMD in a rural district were
more likely to be severely food insecure compared to house-
holds without a person living with SMD [11].

The importance of mental health for achieving the United
Nations Sustainable Development Goals has been empha-
sized [12], particularly in relation to goals 1 (no poverty)
and 2 (no hunger) by 2030. However, the factors associated
with work impairment and food insecurity in people with
SMD in LMICs have not been investigated in representa-
tive populations. A conceptual model for how SMD may be
linked to food insecurity is presented in Fig. 1. Alcohol use
disorder is known to complicate SMD [13] and is hypoth-
esized to have an association with both work impairment
and food insecurity in this study. The stigma associated with
mental illness is high in this setting [14], with key inform-
ants reporting that stigma deprives people with SMD of full
social participation, interpersonal relationships, marital and
family life and even from employment [9]. potentially lead-
ing to food insecurity.

The programme for improving mental health care
(PRIME) [15] is a multi-country implementation research
programme to implement and scale-up district-level mental
health care plans which integrate mental health into primary
care. PRIME brings together researchers, non-governmental
organisations (NGOs), Ministry of Health partners and a
range of local stakeholders in Ethiopia, India, Nepal. South
Africa and Uganda.

In the present study, we aimed to identify the factors
associated independently with the outcomes of severe food

Fig. 1 A conceptual model
for the relationship between
severe mental disorder and food

insecurity and work impairment in the PRIME sample of
people with SMD. We hypothesized that food insecurity and
work impairment would be related to one another but have
distinct patterns of co-variates, and that associations would
be modified by the level of social support.

Methods
Study design and period

A cross-sectional, community-based study was conducted
between December 2014 and July 2015.

Setting

The study was conducted in Sodo district, in the Gurage
Zone of the Southern Nations, Nationalities and Peoples’
region of Ethiopia. The district is situated about 100 km
from the capital city, Addis Ababa, and 88% of the popu-
lation dwell in rural areas [16]. The official language of
the district is Amharic. In common with many other rural
areas in Ethiopia, the population of Sodo district engages
in subsistence, non-industrialised farming. The main live-
lihoods are from mixed agriculture (farming of cereals,
root crops or vegetables, planting trees, Enset [Ensete ven-
tricosum or ‘false banana’] which is a staple food in south
and central Ethiopia and animal husbandry). No mental
health service was available in the district at the time of

Confounding variables

Age, sex, income, education,
physical impairment,
duration of illness, diagnosis
category, disability

Food insecurity

insecurity
Alcohol use
Work-related
Impairment
L Symptom severity ]
Discrimination
@ Springer

Moderator variable

Social support
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the study. The data for this study were collected at the
baseline of the PRIME intervention [11]. Sodo district was
selected for the PRIME study on the basis of sharing char-
acteristics of most districts in Ethiopia [17].

Participant recruitment

Community-based health extension workers, community
leaders and project outreach workers were trained for half
a day on familiar presentations of SMD and epilepsy in
the local context [18]. They were then asked to identify
and refer and people with possible SMD or epilepsy to the
closest primary health care (PHC) facility. This approach
to case ascertainment was found previously to be sensitive
in a neighbouring district [19]. PHC staff had been trained
in the World Health Organisation mental health Gap
Action Program (mhGAP) and made an initial diagnostic
assessment [20]. For people who received a PHC diagno-
sis of psychosis or bipolar disorder, an assessment by a
psychiatric nurse was carried out using the OPerational
CRITeria for research (OPCRIT) to confirm the diagnosis
[21]. People with epilepsy that was not co-morbid with
SMD were included in a different study. Senior psychia-
trists from the PRIME project provided on-site supervi-
sion, reviewed the OPCRIT forms to identify any diagnos-
tic uncertainty and carried out diagnostic re-assessment
by reviewing the charts for all cases. The specific SMD
diagnoses made using the diagnostic and statistical manual
for mental disorders (DSM-V) [22] criteria were catego-
rised into “primary psychotic disorder™ (schizophrenia,
schizoaffective disorder, schizophreniform disorder, brief
psychotic disorder, acute psychosis) and “affective psycho-
sis” (bipolar disorder and major depressive disorder with
psychotic features).

People with confirmed SMD were then invited to partici-
pate in the study if they met the following eligibility criteria:

Inclusion criteria:

* Aged 18 years or older,

Planning to stay resident in the district for the next
12 months,

* Provided informed consent (capacity to consent was eval-
uated by trained psychiatric nurses with a semi-structured
assessment tool used previously in a similar rural Ethio-
pian setting [23]) or, if lacked capacity to consent, did
not refuse and guardian permission was obtained.

* Psychiatric nurse confirmed diagnosis of schizophrenia
or related psychotic disorder, bipolar disorder or depres-
sion with psychotic features using the OPCRIT, and

* Able to understand Amharic, the official language of
Ethiopia and the working language of the study site.

Exclusion criteria:

o If additional SMD cases were identified from the same
household, they were excluded from the cohort but pro-
vided with treatment.

Sample size

The sample size for this study was based on the sample size
required by the PRIME study (N =300) to detect functional
improvement following the PRIME intervention [24].

Measures
Primary outcome: food insecurity

The household food insecurity access scale (HFIAS) was
used to assess food insecurity [25]. The HFIAS questions
relate to three different access domains of food insecurity:
(1) anxiety and uncertainty about food supply, (2) insuffi-
cient quality (includes variety and preferences of the type of
food), and (3) insufficient food intake and its physical con-
sequences. Households are categorized as increasingly food
insecure as they respond affirmatively to more severe condi-
tions and/or experience those conditions more frequently.
The HFIAS has been translated into Amharic [26], validated
in a neighbouring district and used in several research stud-
ies in Ethiopia [27]. Recommended methodology was used
to obtain the HFIAS categories of: food secure, mildly food
insecure, moderately food insecure and severely food inse-
cure. For data analysis, the HFIAS categories were collapsed
to give two categories: (1) food secure/mildly food insecure/
moderately food insecure and, (2) severely food insecure.
This categorisation identified the most vulnerable group who
would be the likely targets of future intervention and policy
formulation.

Secondary outcome: work-related impairment

This was measured using the longitudinal interval follow-up
evaluation-range of impaired functioning ool (LIFE-RIFT)
[28]. The LIFE-RIFT is a clinician-administered tool uti-
lizing information from the person, their caregiver and the
clinician’s judgment following comprehensive assessment.
In this study the LIFE-RIFT was administered by psychiatric
nurses. The LIFE-RIFT has been shown to be valid and reli-
able in high-income country settings [29] and to be accept-
able, feasible and have convergent validity in the Ethiopian
setting [personal communication, Fekadu, A.. 2017].

The LIFE-RIFT comprises four major domains: work,
interpersonal relations, satisfaction, and recreation [28]. The
work domain covers employment, household and student
sub-domains and assesses the degree to which a person’s

@ Springer
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current (past week) work activities have been impaired. Our
analysis focused on the work domain alone.

Explanatory variables assessed by lay interviewers
Disability

The World Health Organisation Disability Assessment Sched-
ule (WHODAS-2.0), 36-item version, which comprises six
domains, was used to assess the degree of functional impair-
ment [30]. The WHODAS 2.0 is based on the International
Classification of Functioning, Disability and Health which can
be applied to any health condition and is recommended by the
DSM-V Disability Study Group as the best current measure
of disability for research and routine clinical practice [31].
This measure has recently been validated for use in people
with SMD in the neighboring district [32], which shares many
agro-ecological features with the present study setting. The six
domains of WHODAS are understanding and communicating,
getting around, self-care, getting along with people, life activi-
ties (household or work/school) and participation in society.
During analysis, the life activities domain was excluded to
avoid potential overlap with the work impairment measures
existing in the LIFE-RIFT measure. The simple WHODAS
scoring method was used in this study.

Discrimination

Experience of negative discrimination was measured using
the discrimination and stigma scale-12 (DISC-12) [33]. The
DISC-12 is an interviewer-administered scale comprising
four sections. Only the section on ‘unfair treatment’ was
included in this study. The DISC-12 has been shown to be a
reliable, valid, acceptable and feasible tool in high-income
country settings [33], but has not been adapted previously
for Ethiopia. There are five response options for DISC-12:
“not at all”, “a little”, “moderately”, “a lot” and “not applica-
ble™. Of the 21 items in section one, two items (unfair treat-
ment in getting welfare benefits or disability pensions and
unfair treatment in the level of privacy) were excluded due to
lacking face validity or comprehensibility for the study area.
We conducted exploratory factor analysis using pairwise
polychoric correlation due to the missing data when the item
was reported to be “not applicable™. All items except item
14 (unfair treatment when getting help for physical health
problems) and item 15 (unfair treatment from mental health
professionals) loaded onto a single dimension. Items 14 and
15 had low frequency of endorsement (< 5%) indicating that
these are not salient indicators of discrimination in this set-
ting. We, therefore, excluded items 14 and 15 and summed
the remaining 17 items to give a total score indicating extent
of experienced discrimination.
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Socio-demographic characteristics, including age, sex and
educational level, were obtained by self-report.

Alcohol use status was measured using the ten-item alco-
hol use disorder identification test (AUDIT) [34], which has
been adapted and used in the Ethiopian setting [35].

Physical impairment was measured using the brief physi-
cal impairment checklist which was adapted by extracting
items from the Washington Group General Disability Meas-
ure [36] and the Family and Wellbeing Index of physical
impairment used in physical impairment and income study
[37].

Annual household income and number of dependents was
obtained from a household respondent and measured using
items from the abbreviated version of the household survey
instrument of the WHO study on global ageing and adult
health which was conducted in six LMICs [38]. The measure
consists of socio-economic, demographic, income and assets
as its major components.

Explanatory variables assessed by clinicians

Symptom severity was assessed using the 24-item Briefl
Psychiatric Rating Scale-Expanded version, BPRS-E [39],
which has been translated into Amharic and used in Ethio-
pia previously [40]. The BPRS-E is observer clinician-rated
symptom scale. The clinical information on specific diagno-
sis and duration of illness was collected using the OPCRIT,
as described above [21].

Potential moderator: social support

The level of social support was measured using the Oslo
social support scale, OSS-3, which consists of three items
covering the reported number of close friends and perceived
concern and practical help received from others [41]. The
0855-3 was administered by trained lay interviewers. The
0S885-3 has been used in previous community and facility-
based studies in an Ethiopian setting and showed good utility
[42]. OSS-3 total score was generated by summing up the
scores as per the recommendations of the scale developers,
followed by categorisation as follows: 3-8 “poor support™,
9-11 “intermediate support™ and 12-14 “strong support™.

Training of lay interviewers

The lay interviewers were recruited from the study area, with
a minimum educational level of tenth grade. Research assis-
tants with masters level psychology. public health and social
work qualifications trained the lay interviewers for 12 days.
The training covered basic interviewing skills focusing on
interviewing people with SMD and their caregivers, ethical
considerations when interviewing people with mental health
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problems, and in-depth training on the study measures. The
training emphasized practice-oriented interview sessions.

Training of clinician assessors

Psychiatric nurses received 7 days of training from senior
Ethiopian psychiatrists in the clinician-administered meas-
ures. The training included observed interviews and feed-
back, but formal inter-rater reliability was not undertaken.

Data management and quality assurance

Double data entry was carried out using EpiData software
[43]. The first author and field supervisors provided close
oversight of data collection by the lay interviewers. Psy-
chiatrists supervised the clinical interviews. Random qual-
ity checks of questionnaires were carried out by the field
supervisor and first author. The confidentiality of responses
given by the respondents was ensured.

Data analysis

STATA software version 13.1 [44] was used for data analy-
sis. The sociodemographic characteristics of study par-
ticipants were summarized using descriptive statistical
measures (frequencies, percentages, mean and median).
Variables included in the multivariable model were those
anticipated to have associations with the outcome vari-
ables on the basis of existing literature and our conceptual
framework (Fig. 1). Multiple logistic regression was used
to explore the factors associated with severe food insecurity
and work-related impairment. Potential effect modification
for the association between food insecurity and disability as

well as between disability and work impairment by level of
social support was explored using the Mantel-Haenszel test
of homogeneity.

Ethical considerations

Ethical approval was obtained from Addis Ababa University,
the College of Health Sciences, Institutional Review Board
(Ref. 026/15/psy) and the Human Research Ethics Commit-
tee at the Faculty of Health Sciences, University of Cape
Town (HREC REF: 412/2011). Written informed consent
was obtained from the person with SMD or their caregiver,
if the person with SMD lacked capacity to make the decision
to participate. Non-literate participants gave finger-prints to
signify their willingness to participate. Free primary care-
based mental health treatment was provided via the PRIME
project.

Results

Of the 1033 referred people with possible SMD or epilepsy,
a total of 300 were confirmed to have SMD. See Fig. 2 for
reasons for exclusion. Of the 300 people with SMD, a total
of 282 eligible people with SMD were included in the study:
5 households had more than one household member with
SMD and 13 cases had missing data relevant to the analyses
in this paper.

Sample characteristics
Most participants were Orthodox Christians and Gur-

age by ethnicity (Table 1). Fewer than half of participants
had attended formal education (n=134; 47.5%). Most

Fig.2 Participant flow chart [

Total referred possible cases of SMD or epilepsy n=1033 ]
Total cases accessed care n =972 ]
| l | |
r '
Cases included in severe mental /(;ases excluded n:BE;\
disorder cohort n=300 J under age (<18) n=203; *Cases
I Treated for other included in
5 household cases had more than problems n=138; ;p'le”f"
one psychosis household members; Follow-up in other e
L 13 cases had missing data i places n=6;
l Refused n=2;
Full remission n=9;
N=282 included in the final analysis \ianguage problem "Zaj}
\ y \ /

*Epilepsy cohort's recruitment was done parallel to SMD cohort in the district by the PRIME project
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Table 1 Sociodemographic and clinical characteristics of study par-
licipants

Characteristics Frequency Percent
Educational level

Formal education 134 475

No-formal education 148 525
Sex

Female 122 433

Male 160 56.7
Residence

Urban 59 21.0

Rural 222 79.0
Occupation

Unemployed 87 311

Agriculture T0 25.0

Housewife 57 0.4

Other 66 235
Marital status

Single 124 44.0

Married 97 344

Divorced 40 142

Other 21 74
Ethnicity

Gurage 268 95.0

Oromo 10 35

Other 4 1.5
Religion

Orthodox Christian 254 90.1

Protestant 18 6.4

Muslim 9 32

Others 1 04
Oslo social support

Intermediate/strong support 195 69.6

Poor support 85 304
AUDIT

AUDIT score <8 197 69.9

AUDIT score = 8 85 30.1
Diagnosis category

Primary psychotic disorder 242 85.8

Affective psychosis 40 14.2

Mean Standard deviation
Age (years) 35.6 13.38
Month of assessment® 43 331
Median 25th, 75th centiles

Number of children 3 2.5
Annual income (ETB)® G000 3000, 10 750
DISC total 2 0.7
@ Springer

Table 1 (continued)

Characteristics Frequency Percent
Physical impairment total 1 0,3
BPRS-E total 48 35,59
Duration of illness (years) & 3,20

WHODAS World Health Organization Disability Assessment Sched-
ule, LIFE-RIFT longitudinal interval follow-up evaluation-range of
impaired functioning tool, DISC discrimination and stigma scale,
BPRS-E brief psychiatric rating scale-expanded version

“Months numbered as of January

beTR Ethiopian Birr [USD=20.5 Birr (for 2015)], AUDIT alcohol
use disorder identification test

“Includes hazardous use, harmful use and dependence

participants (n=242; 85.8%) had a diagnosis of a primary
psychotic disorder, with 40 (14.2%) having an affective dis-
order. The median BPRS-E score (symptom severity) was
48, [interquartile range (IQR) 35, 59]. The median duration
of illness was 8 years (IQR 3, 20). During initial assess-
ment, only 35.0% of participants reported taking antipsy-
chotic medication.

Food insecurity and work impairment

One-third (n=94; 32.5%) of households reported severe
food insecurity, with a median HFIAS score of 15 (IQR 10).
More than half (53.6%) of the participants had severe work

impairment.

Multivariable analyses

1. Food insecurity

In the fully adjusted model, severe food insecurity
was associated with poor social support (adjusted odds
ratio (aOR) 2.87; 95% CI 1.48, 5.55), negative experi-
enced discrimination (aOR 1.08; 95% CI 1.03, 1.14),
lower annual income (aOR 4.52; 95% CI 2.08, 9.81)
and higher disability scores (aOR 1.02; 95% CI 1.00,
1.04), but not with symptom severity or work impair-
ment (Table 2). Alcohol use disorder, symptom severity
and physical impairment were associated with food inse-
curity in the crude analyses but not in the multivariable
model. There was no evidence of effect modification by
social support level in the association between severe
food insecurity and disability (Mantel-Haenszel test of
homogeneity: p=0.3947).

2. Work-related impairment

In the fully adjusted model (Table 3), work impair-
ment was associated independently with symptom sever-
ity (adjusted OR 1.03; 95% CI 1.01, 1.06) and disability
(adjusted OR 1.04; 95% CI 1.03, 1.06). Having no for-
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Table 2 Factors associated with
severe food insecurity in people
with severe mental disorder

mal education was associated with work-related impair-

Characteristics

Crude odds ratio (95%
confidence interval)

Adjusted odds ratio®

(95% confidence interval)

n=282 n=261
Symptom severity (BPRS-E total score) [n=279] 1.02 (1.00, 1.03) 1.01 (D98, 1.03)
Oslo social support scale [n=277]
Intermediate/strong social support Reference Reference

Poor social support
Alcohol use disorder identification test [n=279]
AUDIT < §
AUDIT > 8"
Physical impairment total [n=279]
Discrimination (DISC-12 total score) [n=279]
Work impairment [n=271]
No/mild/moderate work impairment
Severe work impairment
Disability (WHODAS score)® [n=279]
Age (years)
Sex (male) [mn=279]
Education [n=279]
Formal education
No formal education
Amnnual houschold income (Bin)" [n=269]
10,000 Birr or more/year
4000-9999 Birrfyear
< 4000 Birr/year
Duration of illness (years) [n=279]
Diagnosis category [n=279]
Affective psychosis
Primary psychotic disorder

3.42 (1.99, 5.86)

Reference

200 (1.17, 3.41)
1.37 (115, 1.64)
1.13 (1.08, 1.18)

Reference

1.30(0.78, 2.17)
1.03 (1.02, 1.04)
1.00 (0.98, 1.02)
0.90 (0.54, 1.49)

Reference

1.06 (0.64. 1.74)

Reference

2.05 (1.04, 4.05)
4.83 (2.47, 9.41)
1.00 (0.98, 1.02)

Reference
L.57 (0.73, 3.36)

2.87 (148, 5.55)

Reference

1.12(0.53, 2.38)
1.17(0.93, 1.47)
LO8 (L03, 1.14)

Reference
0.95(0.46, 1.93)
1.02 (100, 1.04) +
1.01 (098, 1.03)
1.17(0.59, 2.31)

Reference
0.63(0.31, 1.25)

Reference

1.74(0.79, 3.78)
4.52(2.08, 9.81)
1.00(0.97, 1.03)

Reference
1.41(0.56, 3.59)

BPRS-E brief psychiatric rating scale-expanded version

*Includes hazardous use, harmful use and dependence, WHODAS World Health Organization Disability

Assessment Schedule
l’1‘*\,r.lju=;t|:>d for all factors listed in the table
“Excluding work domain Tp=0.021

4] USD =205 Birr (for 2015); values in bold are statistically significant

ment in the crude, but not the adjusted, analyses. There

Food insecurity

was no evidence of effect modification by level of social
support in the association between disability and work
impairment level (Mantel-Haenszel test of homogene-
ity: p=0.4593).

Discussion

In this community-based sample of people with SMD from
a rural Ethiopian district, work impairment and food inse-
curity were found to be associated with distinet, but over-
lapping, sets of explanatory factors: predominantly social
factors associated with food insecurity and clinical factors
associated with work productivity.

In our previous study, we found that people with SMD
reported more than double the level of severe food insecu-
rity compared to the general population (32.5% vs. 15.9%)
[11]. In this current study, food insecurity in people with
SMD was associated with poor social support, lower
income, negative discrimination and functional impair-
ment, but was not associated directly with clinical symp-
tom severity. In cultures valuing the needs of a group or
community over an individual, such as that encountered
in the rural Ethiopian setting, it is commonly assumed that
high levels of social support will be provided to people
with mental health or other health problems. However,
about one-third (30.4%) of our sample reported poor social
support. This level of social support was better than that
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Table 3 Factors associated with
work impairment in people with

severe mental disorder

Charactenistics Crude odds ratio (95% Adjusted odds ratio®
confidence mterval) (95% confidence interval)
n=282 n=264

Symptom severity (BPRS-E total score) [n=274] 1.06 (1.04, 1.07) L.03 (101, 1.06)

Oslo social support scale [n=273]

Poor social support Reference Reference

Intermediate/strong social support
Alcohol use disorder identification test [n=274]
AUDIT = 8"
AUDIT <8
Physical impairment total score [n=274]
Age (years) [n=274]
Sex (male) [n=274]
Education [n=274]
Formal education
No formal education
Discrimination (DISC-12 total score) [n=274]
Disability (WHODAS score)”
Annual household income {Bin)" [n=264]
10,000 Birr or more/year
4000-9999 Birr/year
< 4000 Birrfyear
Duration of illness (total years) [n=274]
Diagnosis category [n=274]
Affective psychosis
Primary psychotic disorder

0.87 (0.52, 1.46)

Reference

0.84 (0.50, 1.41)
1.13 (0.95, 1.34)
0.99 (0.97, 1.01)
1.07 (0.66, 1.73)

Reference

1.63 (1.01, 2.63)
1.00 (0.97, 1.03)
1.05 (1.03, 1.06)

Reference

111 (0.62, 2.00)
0.99 (0.55, 1.78)
0.98 (0.97, 1.00)

Reference
1.26 (0.64, 2.48)

0.73 (0.38, 1.38)

Reference

0.61 (0.30, 1.23)
0.96 (0.77, 1.18)
0.98 (0.96, 1.02)
0.66 (0.34, 1.25)

Reference

1.29 (0.69, 2.42)
0.98 (0.94, 1.02)
1.04 (103, 1.06)

Reference

1.06(0.53, 2.13)
0.96(0.47,1.97)
1.00(0.97, 1.03)

Reference
0.84 (0.37, 1.89)

“Includes hazardous use, harmful use and dependence

b Adjusted for all factors listed in the table

“Without work domain during computation

41 USD = 20.5 Birr (for 2015); values in bold are statistically significant

seen in the general population in the same district (poor
support reported by 40.8%) [42], which may reflect some
mobilization of community support for people with SMD,
albeit inadequate to address food security needs. In our
qualitative work with people with SMD from the same
sample, the restrictions experienced in accessing social
networks were highlighted [45]. Social connectedness
relies upon the capacity of a person to reciprocate; SMD
may directly (via disability) and indirectly (via worsened
poverty) undermine the possibility of reciprocation. Peo-
ple who lack interpersonal supports may then be less able
to avail themselves of social opportunities which are often
tied to economic opportunities, including obtaining com-
petitive jobs and satisfactory housing [46], accessing live-
lihoods or obtaining financial support.

Higher perceived negative discrimination was also associ-
ated with food insecurity. Stigma and discrimination work
directly against recovery in people with SMD, leading to and
reinforcing social exclusion at both an individual, household
and community level [47]. Because of public misconceptions
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about SMDs, members of society may withhold opportuni-
ties [48] and societal prejudice can significantly exacerbate
the impact that psychiatric symptoms have on social oppor-
tunities [46]. In this way, the social exclusion associated
with discrimination against a person or household with SMD
may lead to loss of economic opportunities and financial
support, and subsequent impoverishment and food insecu-
rity. The Ethiopian Federal Ministry of Health has included
mental health in the training programme to upgrade com-
munity health extension workers, including interventions
to increase community awareness about the treatability of
mental health problems and to counter stigmatizing attitudes
[49]. Our previous work has shown that stigmatizing atti-
tudes in health extension workers in relation to child devel-
opmental disorders are reduced by this intervention [50].
The impact of this programme on households of a person
with SMD has yet to be evaluated.

Low household income was also associated with severe
food insecurity in the multivariable model. This indicates
that intervention programs for people with SMD may need to
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include income generation, livelihood and employment oppor-
tunities. This finding is in keeping with previous recommenda-
tions that people with SMD should be considered a vulnerable
group and prioritized in community development efforts [8].

Work impairment

In this study, around half of the participants reported severe
work impairment. This is noteworthy because, in the seminal
World Health Organization (WHO)-led studies from the 1970s
of people with SMD in LMICs, employment outcomes were
found to be more favourable when compared to people with
SMD in high-income country settings [51, 52]. In the follow-
up WHO study. conducted in the 1980s and 1990s, the propor-
tion of participants in LMICs diagnosed with “all psychoses™
and reporting working (doing housework or paid work) was
higher (79%) for most of the last 2 years compared with that
of high-income settings (51%) [53]. The WHO studies have
been critiqued for possible selection bias, not accounting for
differential mortality and the measures used for work func-
tioning [54]. In our study, use of the LIFE-RIFT measure may
have enabled us to assess work impairment in a more compre-
hensive way, based on clinician judgement and drawing on all
sources of information available (person with SMD, caregiver
and clinical notes). Societal changes, including urbanization,
may also be contributing to the higher levels of work impair-
ment seen in our study [55].

Symptom severity and disability levels were associated
strongly with work impairment, indicating that improved
access to adequate mental health care may be able to sup-
port improved work functioning. However., in keeping with
our proposed conceptual model, clinical symptom severity and
work impairment may not determine household food insecu-
rity, which may require interventions tackling discrimination,
social isolation and potentially income security.

Strengths and limitations

Our study has a number of strengths: the population-based
ascertainment of participants, as well as the use of trained
clinician assessors, validated and standardized measures, and
highly trained and experienced interviewers who were familiar
with the sociocultural context.

In terms of limitations, we relied on self-report of physical
impairment and did not measure physical ill-health in the study
sample. Given the high burden of physical health problems in
people with SMD [56], this could have led us to incorrectly
attributing impact on work impairment and food insecurity to
SMD. We also did not measure medication side effects which
could adversely affect work capacity [57], although most
participants were not taking psychotropic medication at the
time of the study. It is possible that poverty, disability, dis-
crimination and poor social support are all proxies for more

severe and enduring illness which is then associated with food
insecurity, but this is unlikely as we were able to adjust for
symptom severity and duration of illness. Finally, due to the
cross-sectional design, our study was also not able to draw
any conclusions regarding temporal relationships or causality.

Conclusions

The complex relationships between social support, income,
discrimination, illness-related disability, work impairment and
food insecurity require further elucidation in a prospective
study to identify the best targets for intervention. The findings
from this study indicate that food insecurity in people with
SMD is not just a consequence of illness severity. Although
expanding access to care has the potential to improve clinical
outcomes, reduce disability and improve the individual per-
son’s capacity to work, amelioration of household level food
insecurity may need to additionally attend to social support,
discrimination and access to livelihoods. This may require
multi-sectoral working and engagement with community
organisations and non-governmental organisations. The find-
ings from this study are likely to be generalizable to other
rural, food-insecure populations of sub-Saharan Africa.
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The objectives of the study were to (1) Evaluate the impact of integrated mental
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Ethiopian district, and {2) investigate mediation by improved work impaiment and
discrimination.

Methods
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probable SMI were identified in the community, diagnosed by primary healthcare
workers, with diagnostic confirmation from a psychiatric nurse. Households of a parson
with SMI were matched to control households. District wide integration of mental
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measurad using the Household Food Insacurity Access Scale. Multivariable models
were used to assess improvement in Fl. Direct and indirect mediators of change in FI
status were modelled using path analysis.
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Results

A total of 239 (81.8%) people with SMI and 273 (96.5%) control households wera
assessed after 12 months. Improvement in food insecurity status was observed in
43.5% of households of a person with SMI compared to 30.2% of control households
(adjusted risk ratio 1.68: 95%CI 1.24, 2.26). Reduction in symptom severity was
indirectly associated with improved Fl status via an impact on reducing work
impairment and discrimination (p<0.001).

Conclusions
Improving access to mental healthcare may reduce food insecurity in households of

people with SMI. Optimising engagement in care and adding interventions to improve
work functioning and tackle discrimination may further reduce food insecurity.
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Abstract

Objectives

The objectives of the study were to (1) Evaluate the impact of integrated mental healthcare
upon food insecurity (FI) in households of people with SMI in a rural Ethiopian district, and (2)

investigate mediation by improved work impairment and discrimination.

Methods

A community-based, controlled before-after study was conducted. People with probable SMi
were identified in the community, diagnosed by primary healthcare workers, with diagnostic
confirmation from a psychiatric nurse. Households of a person with SMI were matched to
control households. District wide integration of mental healthcare was implemented. Change in
Fl status over 12 months follow-up was measured using the Household Food Insecurity Access
Scale. Multivariable models were used to assess improvement in Fl. Direct and indirect

mediators of change in Fl status were modelled using path analysis.

Results

A total of 239 (81.8%) people with SMI and 273 (96.5%) control households were assessed after
12 months. Improvement in food insecurity status was observed in 43.5% of households of a
person with SMI compared to 30.2% of control households (adjusted risk ratio 1.68: 95%CI 1.24,
2.26). Reduction in symptom severity was indirectly associated with improved Fl status via an

impact on reducing work impairment and discrimination (p<0.001).
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Conclusions

Improving access to mental healthcare may reduce foed insecurity in households of people with
SMI. Optimising engagement in care and adding interventions to improve work functioning and

tackle discrimination may further reduce food insecurity.

Key words

Food security; poverty; mental illness; schizophrenia; bipolar disorder; sub-Saharan Africa; task-

sharing; community mental health care
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Background

Severe mental illnesses (SMI; including psychotic disorders and bipolar disorder) are associated
with recurrent or enduring work impairment (1), lower employment levels (2] and increased
risk of poverty (3). For people with SMI living in low- and middle-income countries (LMICs), the
situation can be particularly stark due to limited access to disability payments or other forms of
social welfare (3). Indeed, we found previously that one-third of households of a person with
SMIin a rural Ethiopian community were affected by severe food insecurity, an extreme
manifestation of poverty (4). This level of food insecurity was significantly higher than that seen

in the general population.

Although poverty can predispose to SMI (social causation), it is the conseguence of developing
SMI that is understood to make the largest contribution to poverty (social drift) (3). Effective
treatment for SM1 may, therefore, be an important poverty reduction strategy. In our previous
study, we found that food insecurity in households of people with SMI was associated with
poor social support, experience of negative discrimination, higher disability and lower
household annual income, but not with symptom severity (5). Similarly, in a community sample
of people with SMI in a neighbouring district, disability was associated with internalized stigma
in addition to symptom severity (6). Building on these findings, a participatory planning
appreach emphasized the need for an holistic and multi-faceted approach to care for people
with SMI in order to support recovery (7). A task-sharing model of primary care-based mental

healthcare was, therefore, combined with interventions at the community and organizational
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levels (8). In this paper we present findings evaluating the household level impact of this fully

integrated model of mental healthcare on food insecurity. We hypothesized that:

(1) district wide mental healthcare would result in reduced household food insecurity over
a 12-month period of follow-up, after accounting for secular trends in food security

levels in the general population,

(2) there would be a significantly greater change in food insecurity in people with SMI who

attend 50% or more of their follow-up appointments, and that

(3) any effect of mental healthcare on household food insecurity status would be mediated
by reduction in psychotic symptom severity, disability, work impairment and negative

discrimination, and improved annual household income.

Methods

The study design was a community-based, before-after study with a general population control
group to account for secular trends. Assessments were conducted at the time of initial
engagement with the new mental healthcare service (baseline) and after 12 months. Data

collection was carried out from December 2014 to September 2016.

Setting

The study was conducted in the predominantly rural district of Sodo, Gurage Zone of the
Southern Nations Nationalities and Peoples’ Region of Ethiopia, approximately 100 km south of

the capital city, Addis Ababa. The district has an estimated population of 165,000 people (3).
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Mixed agriculture is the dominant means of livelihood. At the baseline of the study, there were

no mental health services in the district.

The mental healthcare programme

The district mental healthcare programme was developed as part of an implementation
research project, the Programme for Improving Mental HealthcarE (PRIME) (8). At the health
administration level, the focus of interventions was to raise awareness about mental health. All
clinicians working in government-owned primary care health centres in the district (n=128),
including nurses, midwives and health officers, were trained for 10 days to provide frontline
care for people with SMI, depression, epilepsy and alcohol use disorders using a contextualized
version of the World Health Organization’s mental health Gap Action Programme (mhGAP)
intervention guide (8, 10). Face-to-face clinical supervision was provided at least monthly by
project psychiatric nurses, with consultations by phone as needed. Community-based health
extension workers (n=96) were trained for two days by psychiatrists and psychiatric nurses
about symptoms of mental illness, detection of medication side effects, community awareness-
raising and outreach to engage people with SMI in ongoing care. The district intervention also
included general community mobilization and awareness-raising, but no formal interventions to

address food insecurity or livelihood needs.

Participant recruitment and follow-up

Recruitment procedures have been described in detail previously (4). In brief, community key

informants detected people with possible SMI and referred them to the nearest health centre
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for assessment and initiation of treatment by the trained PHC worker. Any person diagnosed as
having a psychotic disorder or bipolar disorder was assessed by research psychiatric nurses
using a standardized clinical diagnostic interview, the Operational Criteria for Research
(OPCRIT) (11). A series of research measures were then administered. Within four weeks, a
home visit was carried out to obtain economic information from 2 knowledgeable household

informant as part of the Emerging Mental health systems in LMICs project (Emerald) (12).

The household of the person with SMI was matched by age (+/-5 years), sex, household
position (household head vs. not head), household size and area of residence (‘'gott’), to a
comparison household which did not include a person with SMI. The comparison households
were identified using data from a complete census carried out by PRIME (13). If more than one
match was identified, the respondent was selected by lottery. If no respondent was identified

after three home visits, or if they declined to participate, the next reserve was selected.

Sample size

The sample size for this follow-up study was based on the primary outcomes of the PRIME (14)

and Emerald (12) studies. See supplementary file 1.

Eligibility criteria

Inclusion criteria for people with SMI: aged 18 years or older, planning to stay resident in the
district for the next 12 months, provided informed consent or, if lacked capacity to consent, did
not refuse and guardian permission was obtained, confirmatory psychiatric nurse diagnosis

using OPCRIT, and able to understand Amharic, the official language.
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Inclusion criteria for househeld respondents (in households with and without a person with
SMI): aged 18 years or above; provided informed consent; resided in the household for a
minimum of four months; household head or the spouse or the most knowledgeable person

about the household.

Measures

Primary outcome: Food insecurity status. The household food insecurity access scale (HFIAS)
was used to assess the access dimension of food insecurity (15). The HFIAS has been translated
into Amharic and validated in a neighbouring district (16). HFIAS allows categorization of

households as food secure or having mild, moderate or severe food insecurity.

Potential confounding variables (lay interviewer-administered)

Information about socio-demographic characteristics (age, sex, residence (urban/rural),
household position (head vs not head), educational level) were obtained from self-report.
Household measures, including annual income, number of household members with long-term
iliness and number of dependents, were assessed using items from a household economic

survey adapted from the WHO study on global ageing and adult health (17).

Potential predictors and mediators

Lay interviewer-administered measures:

Discrimination: Experience of negative discrimination was measured using the ‘unfair

treatment’ sub-scale of the discrimination and stigma scale-12 (DISC-12) (18). Following
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adaptation (4), 17 items were summed to give a total score indicating extent of experienced

discrimination.

Physical impairment was measured using the brief physical impairment checklist on items from

the Washington Group General Disability Measure and the Family and Wellbeing Index (19, 20).

Disability was measured using the World Health Organization Disability Assessment Schedule
(WHODAS) 2.0 12-item version (21). This measure was validated for use in people with SM1 in

the neighboring district {22). The simple WHODAS scoring method was used in this study.

Psychiatric nurse-administered measures

The following measures were administered by psychiatric nurses:

Work impairment: Work-impairment was measured using the Longitudinal Interval Follow-up
Evaluation-Range of Impaired Functioning Tool (LIFE-RIFT) (23). The LIFE-RIFT integrates
information from the person with a mental health problem, the caregiver and the clinician’s
judgement following detailed interview. The validity and reliability of LIFE-RIFT has been
established in high-income country settings (23). In this study, the work domain of LIFE-RIFT

was used.

Symptom severity was assessed using the 24-item Brief Psychiatric Rating Scale-Expanded
version, BPRS-E (24). The BPRS-E is an observer-rated symptom scale assessed by a clinician,

and has been translated inte Amharic and used in Ethiopia previously (25).

Potential effect modifier
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Data on the PHC attendance for mental healthcare and medication prescribed were extracted

from clinical records and cross-checked against facility registers.

Training of lay interviewers

Lay interviewers were recruited from the study locality, with an educational level ranging from
tenth grade to Bachelor's degree. The training lasted for twelve days and was carried out by a

team of trainers, including research assistants and PhD students.

Training of clinician assessors

The psychiatric nurse assessors were trained for seven days by senior Ethiopian psychiatrists.

Data management

Supervisors monitored data quality. Double data entry was carried out using Epidata (26).

Statistical analysis

Stata software version 13.1 (27) and AMOS version 21.0 (28) were used for data analysis.
Descriptive characteristics of people with SMI and comparison households were compared
using appropriate statistical tests (Pearson chi-squared test; Kruskal-Wallis and two-sample t-
test. For all analyses complete case analysis was conducted.

Primary analysis

For the primary analysis examining change in categorical food insecurity status in households of
persons with SMI and comparison households, a Poisson working model with sandwich

estimators of the standard error was used to estimate the risk ratio (29). HFIAS was categorized
12
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as ‘improved’ if the household moved to a more food secure category between baseline and 12
months (e.g. from severe to moderate food insecurity) and ‘non-improved’ if the household
remained in the same category or moved to a less food secure category. As a secondary
analysis, the mean difference in change in HFIAS score between households of people with SMI

and comparisen households was modelled using multiple linear regression.

Multiple linear regression was carried out to examine factors associated with change in mean
HFIAS scores in households of people with SMI. An interaction term for clinic attendance (6 or
more appointments vs. 5 or fewer) and disability score was included in the final multivariable

model and likelihood ratio test used to investigate improvement in model fit.

A path model was used to investigate the direct and indirect pathways through which reduction
in severity of SMI symptoms was associated with changes in food insecurity status. See
supplementary file 2 for the hypothesized path model and supplementary file 3 for fit indices
and further analysis detail. The statistical significance of the indirect effects of the variables in
the model was computed applying the bootstrapping method, whereby observations with non-

missing data were considered for analysis.

Ethics statement

Ethical approval was obtained from the Institutional Review Board of the College of Health
Sciences, AAU (Ref. 026/15/Psy) and the Human Research Ethics Committee at the Faculty of
Health Sciences, University of Cape Town (HREC Ref: 412/2011). Written informed consent was

obtained where possible. For non-refusing people with SMI who lacked capacity to consent,
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permission was obtained from the caregiver. Non-literate participants gave a finger-print, with
formal recording from a literate witness that the information was explained according to the

written materials.

Results

From the 292 households of a person with SMI assessed at baseline, a total of 233 (81.8%)
individuals and 239 (81.8%) household respondents were re-assessed at 12 menths. A total of
273 (96.1%) comparison households were re-assessed at follow-up. Reasons for loss to follow-

up are shown in supplementary file 4.

There was no evidence of significant differences in baseline characteristics of age, sex, annual
income, household position, severe food insecurity or marital status in those who were lost to

follow-up (see supplementary file 5).

Sociodemographic and clinical characteristics

See table 1. Compared to respondents from households without a person with SMI, people with
SMI were significantly younger, had fewer children, had higher annual income, were mare likely
to have attended formal education and be female, unemployed, unmarried and not the

household head. In people with SMI at baseline, the median BPRSE score was 47 (IQR = 24) and

69 (29.4%) were taking psychotropic medication.

[Table 1 about here]
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Change in food insecurity and potential mediator variables

Overall, 43.5% of households with a person with SMI experienced an improvement in food
insecurity category compared to the comparison households (30.2%). The proportion of

households of people with SMI categorized as severely food insecure declined from 29.9%
(71/237) at baseline to 15.6% (37/237) at 12 months, compared to a reduction from 13.5%

(37/273) at baseline to 9.5% (26/273) at 12 months in comparison households.

Households of people with SMI had a significantly greater reduction in mean food insecurity
score from baseline to 12 months compared to households without a person with SMI. The

difference in mean HFIAS change between the two groups was -2.2; 95%CI -3.28, -1.05).

The change in potential mediators of food insecurity change between baseline and 12 months
was as follows: symptom severity (mean BPRSE change -5.2, 95%CI -7.82, -2.58), disability
{mean WHODAS change -7.3, 95%(C| -11.7, -2.78), annual income (mean change 6384.6 Birr;
95%CI 4782.53, 7986.63), discrimination (mean DISC change -2.35, 95%CI -3.26, -1.43), work

impairment (mean LIFE-RIFT change -0.4, 95%Cl -0.62, -0.17).

Multivariable analysis

Food insecurity: In the fully adjusted model, the odds of improvement in food insecurity
category at 12 months in households of people with SMI were significantly higher than in

comparison households: adjusted risk ratio 1.68; 95%Cl 1.24, 2.26 (Table 2).

[Table 2 about here]
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Similarly, change in mean food insecurity score at 12 months was higher in households of
people with SMI compared to households without a person with SMI: adjusted beta coefficient

(B) -3.36; 95%CI 4.90, -1.81. Supplementary file 6.

In people with SMI, improvement in food insecurity was associated with current household
head position (adjusted mean difference (AMD) -2.54; 95%CI -4.92, -0.16), disability score (AMD
-0.03; 95%ClI -0.09, -0.01) and physical impairment (AMD -0.93; 95%CI -1.68, -0.17). See
Supplementary file 7. Only a quarter of participants (n= 60/239; 25.1%) attended for six or more
monthly appointments (i.e. 50% of the follow-up period). There was no evidence of effect

modification by attendance at follow-up appointments.

Path Analysis

Two of the associations in the hypothesized path diagram (disability to discrimination and
symptom severity to income) were removed as they were non-significant and affected the
model fit adversely. The standardised path coefficients obtained for the final path model are

presented in Fig 1.

[Fig 1 about here]
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The model fit was acceptable for all indices: Comparative Fit Index = 0.99, Tucker Lewis Index =

0.99 and Root Mean Square Error of Approximation = 0.01, 90%C| 0.00, 0.09).

Change in psychotic symptom severity was positively associated with change in disability (mean
difference = 0.30, 95%CI 0.07, 0.53) and change in work impairment (mean difference = 0.03,
95%(C1 0.02, 0.04); but not with change in food insecurity. Similarly, change in discrimination
(mean difference = 0.47, 95%Cl 0.35, 0.59) and change in work impairment (mean difference =
0.85, 95%CI 0.26, 1.43) were positively associated with change in food insecurity. These
associations were positive in both the direct and total effects analysis (see table 3 and

supplementary file 8).

[Table 3 about here]

Symptom severity had a statistically significant total effect on discrimination (mean difference =
0.17, 95%CI 0.03, 0.32) but no statistically significant direct effect. However, change in
symptom severity was found to have a statistically significant indirect/mediated effect on
change in food insecurity status (mean difference = 0.15, 95%C! 0.07, 0.26; p<0.01}, through

impacting on work impairment and discrimination (supplementary file 9).

Discussion

In this community-based, controlled before-after study conducted in a rural Ethiopian district
where an integrated mental healthcare plan was implemented, there was significantly greater

improvement in food insecurity status in households of people with SMI compared to the
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secular trend in the general population. Change in severity of psychotic symptoms was directly
associated with change in disability and work impairment, whereas change in food insecurity
status was directly associated with work impairment and discrimination. There was an indirect
association between reduction in symptom severity and improved food security, operating via a
reduction in disability and work impairment. There was no effect modification by number of

appointments attended.

The mental healthcare programme was multi-faceted and the impact on food insecurity may
have resulted from several aspects of the programme working in concert. In previous studies,
antipsychotic medication has been shown to lead to improved occupational, educational and
work functioning (30), a beneficial impact on productivity levels (31) and work engagement
(32), as well as a reduction in symptom severity (33). In a follow-up study (2.5 years on average)
conducted with 271 people with schizophrenia in a neighbouring Ethiopian district who
accessed free psychotropic medication through psychiatric nurse-led out-patient care,
significant reduction in psychosis symptom scores was associated with improvements in
physical and social functioning in people with both recent-onset and long-standing illness (34).
In our study, there was a low level of attendance at the PHC facility. As psychotropic medication
is usually prescribed monthly in this setting, it means that most people with SMI were not
receiving medication for more than 50% of the follow-up period. The lack of effect modification
of the change in food insecurity by attendance at appointments is likely to be a consequence of
this low level of attendance: people with SMI tended to attend when they were unwell and not

for maintenance care (33).
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There was a statistically significant total effect of reduced psychotic symptom severity on level
of reported discrimination, with the direct effect close to significance and the indirect effect not
statistically significant. In qualitative interviews with community stakeholders during
development of the district mental healthcare plan, stigma and discrimination were predicted
to reduce when the community witnessed people with SMI show improvement with treatment
(35). Feedback from the community leaders engaged in the PRIME advisory board indicated
that the recovery of people who had been well-known to be incapacitated by SMI had led to
more positive attitudes and support for people with SMI. This accords with findings from high-
income countries that social contact interventions, whereby people gain direct exposure to
people with SMI and learn about the treatability of their condition can be effective in reducing
stigma and discrimination (36). Reduction in perceived discrimination and work impairment
were also independently and directly associated with improved food security. The PRIME
integrated mental healthcare plan may have contributed to greater social inclusion through
community-level activities to improve mental health awareness and reduce stigma through
training of community-based health extension workers and engagement of key community
stakeholders in the advisory board. In a subsistence farming community where there is
interdependence between community members, a reduction in social exclusion may result in
more livelihood opportunities and access to shared community resources, thereby leading to
reduced food insecurity. In our study, there was no association between change in household
income and food insecurity level. This indicates that food insecurity is not just related to the

capacity of the household to purchase necessary food. Given that most participants were
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subsistence farmers, the capacity of household members to work productively (free from ill-
health and the need to care for ill family members) and co-operatively (not socially excluded)

with other households may be the over-riding influences on food access.

Our study indicates that scale-up of mental healthcare can suppoert economic inclusion of
people with SMI, with impact on a key Sustainable Development Goal to end hunger and
achieve food security by 2030. However, although there was significant improvement in food
insecurity in people with SMI, the 12-month level of severe food insecurity remained higher
than that of the general population (15.6% vs. 9.5%). Concerted effort needs to be made to
strengthen engagement of people with SMI in care and ensure the affordability of psychotropic
medications. Specific interventions to alleviate food insecurity, reduce discrimination and
increase livelihood opportunities may also be required alongside the provision of integrated
mental healthcare. Community-based rehabilitation could be one approach to combining these

specific interventions and is being trialed in the study district (37).

Strengths and Limitations

Recruitment of a community-based sample increased the generalizability of the findings. A
randomized design would have been preferable, but it was considered unethical to compare
the new mental healthcare service to ‘treatment as usual’ due to the low coverage of effective
care at baseline. Although there was no control group of people with SM1 who did not receive

the new integrated primary mental healthcare service, in previous longitudinal studies of
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people with SMI who are not receiving treatment, there was little evidence of spontaneous
remission of symptoms (38). We accounted for secular trends which may occur due to variation
in the food productivity of a district, e.g. due to seasonal variations in harvests, the impact of
new farming or community development initiatives. The sample size and prospective design
allowed us to model indirect and direct pathways to impact. Other strengths included the use

of clinical assessments, validated and standardized measures.

Implications

Findings from this study indicate that provision of fully integrated mental healthcare in this
rural Ethiopia district was associated with an improvement in food insecurity status for
households with a member living with SMI, beyond that observed due to secular trends.
Optimising engagement in care and providing additional interventions to improve work

functioning and tackle discrimination may further reduce food insecurity in this vulnerable

group.
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Table 1. Baseline sociodemographic and clinical characteristics of study participants who

were re-assessed at 12 months

Characteristics Person with severe Comparison household
mental illness (n=239) respondent | P-value®
[n=273)
N (6] M (%6)
Educational Level
Formal educaticn 112 (46.9) 92 (33.7) <0.002
llliterate/no formal education 127 (53.1) 181 (66.3)
Sex
Female 108 (45.2) 72 (26.7) <0.001
Male 131 (54.8) 200 (73.3)
Residence
Urban 44 (18.5) 53 (19.4) 0.730
Rural 194 (31.5) 220 (80.6)
Household positicn
Head 94 (39.3) 267 [98.2) <0.001
Mot head 145 (50.7) 5 (1.8)
Occupation
Unemployed 74 (31.1) 1(0.4)
Agriculture 58 (24.4) 174 (63.7) <0.001
Housewife 43 (20.8) 35 (12.8)
Other? 57(23.9) 63 (23.1)
Marital status
Single 110 (46.0) 2(0.7)
Married 84 (35.2) 211 [77.6) <0.001
Divorced 30(12.8) 10 (3.7)
Widowed 7 (2.9 45 [16.5)
Married but living apart g(3.4) 4 (1.5)
Mean [SD) Mean (SD)
Age (years) 35.4 (13.63) 49.6 (13.76) <0.001
Maonth of assessment? 4.3(3.32) 5.5 (1.34) <0.001
Median 25", 75 Median [25%, 75"
centiles) centiles)
No. of members with long-term illness 00, 0) o {0, 0) 0.748
Number of children 10, 3) 4(2,6) <0.001
Annwal household income (ETB) 12,000 {3000, 18,000) 9000 (5000, 15,000) <0.001
Number of dependents 201, 4) 2(14) 0.778
Physical impairment total score 10, 3) - -
Disability score (WHODAS-12) 23 (14, 32) 2{0,7) <0.001
Work impairment score (LIFE-RIFT) 5(3,5] - -
Psychosis symptom sewverity score: BPRS-E 47 (35, 59) - -
Discrimination total score (DISC) 200,7) - -

*P-values of Pearson Chi-squared for categorical variables, Kruskal-Wallis for continucus non-nermally distributed descriptive
variables and two-sample t-test with equal variances for continuous nermally distributed variables. * months numbered starting
from January; HFIAS: Household Food Insecurity Access Scale; ETB: Ethiopian Birr; WHODAS: World Health Organization
Disability Assessment Schedule; LIFE-RIFT: Lengitudinal Interval Follow-up Evaluation-Range of Impaired Functioning Tool;
BPRS-E: Brief Psychiatric Rating Scale-Expanded; DISC: Discrimination and Stigma Scale; 5D: Standard Deviaticon; ¥ Includes:
Daily laborer, government employee, run own business, student, pensioned, private firm employee and others.
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Table 2. Factors associated with improved food insecurity in people with severe mental
illness and comparison households

Crude risk ratio

Fully adjusted risk

Characteristics (95% confidence ratio
Interval) [95% confidence

N=509 Interval)

N= 4096

Sex Male Reference Reference
Female 1.04(0.82,1.32) 0.93(0.72,1.20)

Age Mumber of years 1.00(0.99,1.01) 1.00(0.99,1.01)
Residence [n=508) Urban Reference Reference
Rural 1.29(0.92, 1.30) 123(0.87,175)

Education Formal Reference Reference
Mo formal education 1.02 (0.80, 1.29) 0.99 (0.76, 1.30)

Current household Not head Reference Reference
position (n=508) Head of household 0.85(0.67,1.08) 110(0.81, 1 48)
Season of assessment Harvest season Reference Reference

Pre-harvest season

1.01(0.79, 1.28)

1.05 (0,82, 1.35)

Household members with any long-term illness

(n=504)

1.27(1.00, 1.61)

1.25 (0.98, 1.59)

Annual household income (n=498) (x 1000

Ethiopian Birr)

0.95 (0.99, 1.00)

0.99 (0.98, 1.01)

Number of household dependents (n=504)

0.98 (0.91, 1.05)

101(0.93,1.09)

Household SMI status

Comparison household

Reference

Reference

Household of person
with severe mental
illness

1.44 (1.1, 1.82)

1.68 (1.24, 2.26)
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Table 3: Parameters for the hypothesised path model with unstandardized regression weights

for direct effects

Pathway Unstandardized regression weight p-value
From To Mean 95% confidence

difference interval

(Estimate)
Symptom severity Disability 0.30 0.07,0.53 0.01
Symptom severity Work impairment 0.03 0.02, 0.04 <0.01
Symptom severity Discrimination 0.04 -0.00, 0.08 0.05
Symptom severity Food insecurity -0.01 -0.05, 0.04 0.81
Symptom severity Annual income -69.45 -162 35, 23.48 014
Disability Work impairment 0.00 -0.00, 0.01 0.41
Disability Food insecurity 0.01 -0.02,0.03 0.46
Disability Discrimination 0.01 -0.01, 0.04 0.39
Discrimination Annual income -16.62 -261.86, 228.62 0.89
Discrimination Work impairment -0.007 -0.03, 0.02 0.63
Discrimination Food insecurity 0.47 0.35, 0.59 <0.01
Work impairment Annual income -42548 -1315.56, 1064.58 0.84
Work impairment Food insecurity 0.85 0.26, 1.43 0.01
Annual income Food insecurity 0.00 0.00, 0.00 0.95
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Click here to access/download;Figure;Figure 1_path
model_TMIH_2019_06_03.tif
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Supplementary material

Supplementary file 1. Sample size estimations for differing assumptions

Baseline prevalence Estimated prevalence | Sample size of people | Sample size of general
of food insecurity in of food insecurity in with SMI population
general population people with SMI
20% 30% 313 313
32% 225 225
34% 171 171
30% 40% 376 376
42% 267 267
44% 200 200
40% 50% 408 408
52% 287 287
54% 213 213

* This sample size considers the 10% estimates for the non-response rate.

SMI: severe mental illness

Note: Numbers highlighted above indicate possible sample size estimates.
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Supplementary file 2. Hypothesized path diagram

(2

1

Annual income

Symptom severity

Disability

A

Food insecurity

Work impairment

Discrimination

Difference in scores between baseline and 12 months were considered for all modelled variables
el, e2, e3, e4 and e5 are error terms for the observed endogenous variables
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Supplementary file 3: further detail of Path Analyses

Acceptable fit for path models is assessed in relation to the following indices: (1) a value of
0.08 or less for Root Mean Square Error of Approximation (RMSEA) and not greater than 0.1
(40), (2) Comparative Fit Index (CFIl) is truncated to fall in the range from 0 to 1 although CFI
values close to 1 indicate a very good fit (41), (3) Tucker Lewis Index (TLI) between 0 and 1
(42).

SMI symptom severity (total score on the BPRSE) was treated as an observed exogenous
variable, whereas other variables were treated as observed endogenous variables and error
terms as uncbserved exogenous variables.
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Supplementary file 4: Flow chart of loss to follow-up

Study participa nts|

Baseline n=292

‘ Howseholds of person with SMD ‘

Person with SMD

Respondent fram household

of person with SMD

Comparison households
Baseline n=284

l

Respandent from
comparison household

|

l

|

Toral loss to follow-up
N=53
Changed address n=23
Did not show up n= 14
Deceased n=11
Past-partum n=1
Unable to attend n=1
Unspecified n=3

|

Follow-up at 12.3 menths
{SD 1.14)

Total loss to follow-up
N=6
Changed address n= 4
Refusal n=1
Deceased n=1

l
Person with SMD lost to
follow-up
N=47
l
Follow-up at 12.3 months
(5D 1.35)

\/

Included in 12 month analysis n=239

218

Total loss to follow-up
N=11
Changed address n= 2
Refusal n=6
Unspecified n=3

|

Fallew-up at 12.1 months
(5D 1.24)

|

Included in 12 month analysis n=273




Supplementary file 5. Association between baseline characteristics and loss to follow-up

Baseline characteristics Category of participants
SMD Comparison
p-value* p-value*
Age 0.68 0.32
Sex 014 0.48
Food insecurity severity 0.72 0.53
Annual income 0.38 0.68
Household position 0.08 0.10
Employment 0.83 0.00
Marital status 0.15 0.08

*Chi-square was used for categorical variables and t-test was used for continuous variables
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Supplementary file 6: Multivariable analysis of factors associated with change in mean
Household Food Insecurity Access Scale

Characteristics

Unadjusted Mean

Fully adjusted mean

difference difference

{95% Confidence [95% Confidence

interval) interval) N=489

Sex [n=502] Male Reference Reference
Female -0.54(-1.72, 0.64) 0.24(-1.04,1.52)

Apge [n=502] Number of years 0.01 {-0.02, 0.05) -0.01 (-0.05, 0.04)
Residence [n= 501] Urban Reference Reference

Rural

0.14 (-1.58, 1.29)

0.10(-1.37, 1.57)

Education [n=502]

Formal education

Reference

Reference

Not formal

052 (-1.66, 0.64)

-0.48 [-1.80, 0.82)

Current household position [n= 501]

Not head

Reference

Reference

Head of household

0.65 (-0.61, 1.89)

-153-3.22, 0.15)

Season of assessment [n= 502]

Harvest season

Reference

Reference

Pre-harvest season

0.06(-1.11, 1.23)

0.07 (-1.27, 1.13)

Household members with any leng-
term illness [total score] [n= 457]

Number

-1.69 (-3.11, -0.28)

-1.71(-3.15, 0.27)

Annual household income [n= 491] In Ethiopian Birr 0.00 (-0.00, 0.00) 0.00 (-9.81, 0.00)

Number of household dependents Number -0.03 {-0.36, 0.29) -0.20(-0.57, 0.15)

[n=497]

Participants or case status [n= 509] Comparison Reference Reference
househaold

Household of
Person with severe
mental disorders

1.78 (1.24, 2.56)

-3.36 (-4.90, -1.81)
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Supplementary file 7: Table of factors associated with change in food insecurity score in
people with severe mental illness

Characteristics

Unadjusted mean

Fully adjusted mean

difference difference

(95% Confidence (95% Confidence

Interval) Interval)

N=229 N=215

Sex Male Reference Reference
Female -0.98 (-2.92, 0.96) -0.06 (-2.11, 1.98)

Age Years -0.2 {-0.09, 0.05) 0.02 (-0.06, 0.12)
Residence [n= 228] Urban Reference Reference
Rural 0.01 (-2.47, 2 49) 064 (-1.96, 3.25)

Education Farmal Reference Reference
No formal education -1.89 (-3.82, 0.03) -0.73 (-2.93, 1.47)

Current household Not head Reference Reference
position Head of household -1.66 (-3.62, 0.30) -2.54 (-4.92, -0.16)
Season of assessment Harvest season Reference Reference
Pre-harvest season -1.24 (-3.44,0.95) -1.30 (-3.57,0.97)

Household members with any long-term iliness [n= 224]

-2.23 -4.41, -0.05)

-1.83 [-4.03, 0.35)

Disability [whodas36 simple]

-0.06 {-0.09, -0.03)

-0.05 (-0.03, -0.01)

Annual household income [n= 221] 0.00 {-0.00, 0.00) -0.00 (-0.00, 0.00)
{Ethiopian Birr)

Number of household dependents [n= 224] -0.13 (-0.68, 0.43) -0.22 (-0.82, 0.39)
Physical impairment (total score) -1.38 (-2.03, -0.73) -0.93 (-1.68, -0.17)
Work impairment [n= 224] (total score) -0.56 (-1.29,0.17) -0.15 (-1.01, 0.70)
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Supplementary file 8: Path model standardised total (direct and indirect) effects in the

bootstrapped model

Effect in the pathway Estimate 95% BC p-value
Effect of variable Effect on variable cun.ﬁdence

interval
Symptom severity Disability 0.22 0.11,0.33 <0.01
Symptom severity Work impairment 0.38 0.26,0.49 <0.01
Symptom severity Discrimination 0.17 0.03,0.32 0.01
Symptom severity Food insecurity 0.09 -0.07,0.24 0.21
Symptom severity Annual income -0.02 -0.07,0.03 0.47
Disability Work impairment 0.05 -0.09, 0.17 0.51
Disability Food insecurity 0.07 -0.06,0.21 0.31
Disability Annual income -0.00 -0.02, 0.00 0.36
Discrimination Annual income -0.01 -0.15,0.15 0.92
Discrimination Work impairment -0.02 -0.18,0.12 0.77
Discrimination Food insecurity 0.46 0.34,0.58 <0.01
Work impairment Annual income -0.04 -0.16, 0.07 0.47
Work impairment Food insecurity 0.16 0.03,0.29 0.02
Annual income Food insecurity -0.01 -0.16, -0.01 0.84

The standardized total {direct and indirect) effect of other variables in the model cannot be tested for

significance with p-value; hence their estimates and confidence intervals were not included in the above table
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Supplementary file 9: Path model standardized indirect effects, using a bootstrapped

model

Effect in the Pathway* Mean difference 95% BC**

(estimate) | confidence interval | p-value 4
Effect of variable Effect on variable (c1)
Symptom severity Work impairment 0.01 -0.03, 0.05 0.79
Symptom severity Annual income -0.02 -0.06, 0.05 0.85
Symptom severity Food insecurity 0.15 0.07, 0.26 <0.01
Symptom severity Discrimination 0.00 -0.03, 0.04 0.74
Disability Work impairment 0.00 -0.02, 0.01 0.81
Disability Food insecurity 0.01 -0.04, 0.09 0.58
Discrimination Annual income 0.00 -0.01, 0.01 0.81
Discrimination Food insecurity -0.00 -0.03, 0.03 0.77
Work impairment Food insecurity 0.00 -0.01, 0.01 0.83

*Twelve month baseline scores differences were considered for all modelled variables; * *Bias-corrected two-

tailed significance; | The standardized indirect (mediated) effect of other variables in the model cannot be

tested for significance with p-value; hence their estimates, Cl and p-values was not included in the above table
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