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Abstract

Background: There is a growing interest in health technology assessment and economic
evaluations in developing countries using measures such as EQ-5D-5L (European quality 5
dimension- 5 level). However, the main challenge is lack of local population value sets which are

recommended in most countries as they reflect local preferences.

Objective: To obtain social preference and establish an EQ-5D-5L value set from the Ethiopian

general population.

Methods: A sample reflecting urban, and rural population (n=1,050) was recruited using stratified
multi-stage quota sampling technique. Face-to-face, computer-assisted interviews using the
EuroQol Portable Valuation Technology (EQ-PVT) software of composite time trade-off(c-TTO)
and discrete choice experiments (DCE) were undertaken to elicit preference score. The feasibility
of EQ-PVT was pilot tested in a sample of the population (n=110). A hybrid regression model
combining c-TTO and DCE data was used to estimate the final value set.

Results: The pilot study revealed that the feasibility of EQ-PVT protocol was good and there were
no special concerns with undertaking TTO task. The predicted value for the EQ-5D-5L ranged
from-0.7186 to 1. The coefficients generated from a hybrid model were logically consistent.
Anxiety/depression showed the most impact to utility decrement of 0.4578, and self-care
influenced the least 0.2224. The maximum predicted value beyond full health was 0.9741 for the

‘11112’ (health state of slight problem in anxiety/depression dimension).

Conclusions: This study established Ethiopian value set for EQ-5D-5L on the basis of ¢c-TTO and
DCE. It is expected to facilitate health economic evaluations, health-related quality of life research

and to inform decision making in Ethiopia.

Keywords: Discrete choice experiment, EQ-5D-5L, Ethiopia, Health state valuation, Quality of
life, Time trade-off, Utility.



Table of Contents

ACKNOWIEAGEMENTS ...ttt b bbbt n e i
LISE OF TADIES. ... bbbt v
LiSt OF ADDIEVIATIONS........ouiiiiiiiiie bbbt vi
1 INTRODUCTION ...ttt re e ne e 1
1.1 BACKGIOUNG.. ..ottt e bbb 1
1.2 Statement of the ProbIem ... 3
1.3 Significance Of the STUAY .......ooviiiieiee e 4
2 LITERATURE REVIEW ...t 6
2.1  Health state valuation MEaSUrEMENTS ...........coeieiiriiirieire s 6
2.2 Evolution and application of EQ-5D ........ccccciiiiiiiiiiiie s 7
2.3 EQ-5D-5LValuation protOCoL..........cceiiiiiiieiiiie s 8
2.4 Composite Time Trade-Off data .........ccccoreiiiiiiiiiiece e 10
2.5 Discrete choice eXperiments data.........cccceiieiieiiiiiieie e 10
2.6 Whose values Should De USEA? ..........ccueieiiiiiieiieee s 11
3 OBUIECTIVE ..ttt ettt b et nne e 13
3.1 GENEIAl ODJECIVE ... 13
3.2 SPECITIC ODJECHIVES .....veeiiceii ettt et et te e e sneeare e e 13
A IMETHODS ...ttt st b et e et e e st e s bt e e nbeeebe e teennee s 14
4.1 Study Area and PEriOU..........oiiiiiieie ettt et et re e 14
S (110 |V TS o ISR 15
4.3 Source and Study POPUIATION.......c..oouiiiiiiiiiiieeee s 15
4.4  Sample size and sampling Method ... 15
4.5  ENQIDIILY CrITEITa.....oiiiiiiiieieeee bbb 16
4.5 1  INCIUSION CIITEIIA. ....cvitiiiiiiiiee e 16
4.5.2  EXCIUSION CIITEIIA ...oviviiiiiiiieiee et 16

4.6 Data collection and eliciting preferences methods............cccceeveeiiiiii e, 16
A7 PHIOESTUAY ...ttt bbb 18
4.8 QUALIEY CONLIOL......oiiiicie e 19



4.9 Data analysis and MOGeliNg.........cccooiiiiiiiiiiieee e 20

4.10  Evaluation of Model PErfOrmance...........ccooviiriiiiieiie e 21
411 Ethical CONSIAEIAIONS .......coueiiiiieieieeie e 22
O B T - W= ol U [ YOS 22
D RESUIES. .. bbbt 23
5.1 Respondent CharaCteriStiCS .........ciiiiieiiieieiiieiiesieseeseese e seesre e e sbe e e e sresnaesraenaeas 23
5.2  Self-Reported Health Problems ..o 24
5.3 MOAeliNg RESUILS......ccueiiieeiecie ettt st re e reeae s 25
B DISCUSSION ...ttt bbbttt bbb bbb bbbt e et et e bbbt b e 29
T CONCIUSTONS. ...ttt bbbttt bbbt bttt et ettt b bbb 32
8 RECOMMENUALIONS. .....c.eeiiitiieiietiete etttk bbbttt 33
RETEIEINCES ...ttt bbbt b ettt b bbb 34



List of Tables

Table 1 Background characteristics of the sample and general population ..............c.ccocoovivnnne. 23
Table 2 Self-reported health using the EQ-5D-5L descriptive system and the EQ VAS ............ 24
Table 3 Estimation results for C-TTO model, DCE rescaled model, and hybrid model .............. 26

Table 4 Disutility Values for Selected 86 Health States for Estimated Models of OLS, Tobit, and



List of Abbreviations
AAU

AIC

BIC

BRHP

c-TTO

CUA

DCE

EQ-5D- 3L/5L
EQ-PVT
EQ-VAS
FMOH
HRQoL

HTA

NICE

OLS

PROM

QALY

QC

t-TTO

Addis Ababa University

Akaike Information Criteria

Bayesian Information Criteria

Butajira Rural Health Project

composite Time Trade-Off

Cost Utility Analysis

Discrete Choice Experiments

EuroQol five-dimensional three/five-level
EuroQol Portable Valuation Technology
European Quality Visual Analogue Scale
Federal Ministry of Health

Health Related Quality of Life

Health Technology Assessment

National Institute for Health and Care Excellence
Ordinary Least Square

Patient reported out come

Quality Adjusted Life Year

Quality Control

traditional Time Trade-Off.

Vi



1 INTRODUCTION
1.1 Background

Ethiopia is the second most populous country in Africa with unique cultural heritage, diverse
population mix of ethnicity and religion (Karbo, 2013).The country remains largely with high
morbidity and mortality burden due to communicable, non-communicable and other diseases
(Misganaw et al., 2017). These problems would lead to high economic and development challenges
in the country. Over the last 25 years, the country has successfully put into service its strategy of
expanding and re-establishes primary health care facilities. As a result, 16,440 health posts, 3,547

health centers and 311 hospitals have been constructed (HSDP-1V, 2014/2015).

In any healthcare system even during the best of economic climates, there will not be enough
resources to meet all of society’s healthcare needs. This problem is worsened by the expensiveness
of technologically advanced equipment and facilities for delivering effective health care (Mehlman,
1986). As a result of this scarcity of resources, choices have to be made in healthcare about which
health care technologies to fund. One way in which to inform these choices is to perform Health
Technology Assessment (HTA) (Oortwijn, Mathijssen and Banta, 2010). One aspect of HTA is
undertaking an economic evaluation (Rajan, Gutierrez-Ibarluezea and Moharra, 2011; Towse et al.,
2011; Attieh and Gagnon, 2012; Babigumira et al., 2016). Although economic evaluation can be
undertaken using natural outcomes such as life years saved, these are limited as they only capture
one aspect of health, e.g. mortality. Quality adjusted life years (QALYS) are outcome measures that
have been developed to mitigate such problems (Whitehead and Ali, 2010). QALY combine life
years (mortality) with a quality adjustment that reflects the health-related quality of life (morbidity)
on a 0 (dead) to 1 (full health) utility scale (Whitehead and Ali, 2010; Greco, Lorgelly and

Yamabhai, 2016). The quality adjustment relies on preferences for different health states derived



using scaling methods (techniques) such as time trade off (TTO) and standard gamble (SG)
providing information on which health states are considered to have the largest burden (Bleichrodt
and Johannesson, 1997; Wright et al., 2009). Preference elicitation can be time consuming and
costly if undertaken independently for each study, Therefore, indirect preference-based instruments
such as EQ-5D have been developed. These measures include a descriptive system (e.g. EQ-5D has
five dimensions with three or five levels of severity) as well as a tariff which can be applied to
generate utility values. The tariff is based on a valuation in a representative sample of the community
using TTO. For specific measurement applications, patients can complete the descriptive system
and community derived tariffs are applied to generate the relevant utility values (van Reenen and
Janssen, 2015). A number of countries have generated country specific value sets for the EQ-5D
(Devlin et al., 2014; Augustovski et al., 2016; Xie et al., 2016; Kim et al., 2016; Shiroiwa et al.,
2016; Versteegh et al., 2016; Luo et al., 2017; Purba et al., 2017; Ramos-Gon et al., 2017; Ludwig
et al., 2018; Pattanaphesaj et al., 2018) which is one of the most widely used measures in economic
evaluation around the world and is recommended by decision-making bodies including the National
Institute for Health and Care Excellence (NICE) in England and Wales, the Pharmaceutical Benefits
Advisory Committee (PHARMAC) in New Zealand and other countries including Belgium,

Columbia and Thailand (Brockis et al., 2016; Angelis, Lange and Kanavos, 2018).



1.2 Statement of the Problem

Globally, countries with publicly financed health services struggle to provide universal health
coverage and the process of deciding which healthcare technologies and interventions to invest in
have become increasingly important. This problem is worst in developing countries as they have
very limited healthcare budgets to deal with their demands (Chalkidudou, Levine and Dillon, 2010).
As aresult, there is a growing interest in HTA in developing countries (Attieh and Gagnon, 2012).To
undertake HTA economic evaluation is the main feature (Rajan, Gutierrez-Ibarluezea and Moharra,
2011; Towse et al., 2011; Attieh and Gagnon, 2012; Babigumira et al., 2016). Economic evaluations
of health care technologies require decisions to be made under uncertainty and they necessitate a
multidisciplinary process to evaluate the social, economic, organizational and ethical aspects
(Rajan, Gutierrez-lbarluezea and Moharra, 2011). However, it is important to recognize that these
decisions happen throughout healthcare systems are based on country specific health state value. A
number of countries have generated country specific value sets for the EQ-5D, which is one of the
most widely used measures in economic evaluation (Devlin et al., 2014; Augustovski et al., 2016;
Xie et al., 2016; Kim et al., 2016; Shiroiwa et al., 2016; Versteegh et al., 2016; Luo et al., 2017;
Purba et al., 2017; Ramos-Gon et al., 2017; Ludwig et al., 2018; Pattanaphesaj et al., 2018). Given
the variation in culture, health and social care provision, preferences are likely to vary across
different populations and it is therefore recommended that each country generate its own value set

(van Reenen and Janssen, 2015).

The Ethiopian Federal Ministry of Health (FMOH) has introduced a public health insurance system
and it aims to support health care financing with principle of HTA (Ali, 2014). The current practice

of HTA for regulatory and formulary development is based on expert opinion and published HTA



studies from other countries (Babigumira et al., 2016). Even though general population health state
value is among the most important for HTA and context specific HTA are highly needed, local value

sets are not available for Ethiopia.

1.3 Significance of the study

Health state valuation is important to detect and treat physical or psychological manifestations,
and studies that assess health state valuation provide crucial information to do HTA and other
health related decisions (Raine et al., 2016). The main feature of HTA is doing economic
evaluation which involves comparison of two or more interventions in terms of costs and
outcomes in order to judge which is the most cost effective (Rajan, Gutierrez-lbarluezea and
Moharra, 2011; Towse et al., 2011; Attieh and Gagnon, 2012; Babigumira et al., 2016).
Economic evaluation of health technologies needs a country specific health state value developed
based on preference-based measures such as EQ-5D-5L (Norman et al., 2009). To make the EQ-
5D-5L optimally suited for local use, societal values reflecting preferences of one country
population need to be attached to all 3,125 (i.e 5°) health states in calculating quality-adjusted
life years (QALYS) (Oppe et al., 2014).This means to do HTA and economic evaluation studies
based on preference-based measures, we should be able to obtain preference weights that refelect
countries population norm, based on the preferences of country’s general population. This is
important as different countries have been found to value the same health states differently (van
Reenen and Janssen, 2015). In the context of developing countries, the presence of local value
sets could facilitate economic evaluation research and can improve the quality of regulatory,
coverage and reimbursement policy decisions in individual and public healthcare (Oortwijn,

Mathijssen and Banta, 2010; Mueller, Govender and Basu, 2011; Doaee et al., 2013).



The aim of this study was to obtain social preferences and establish an EQ-5D-5L value set from
Ethiopian general population; and would be the first step to perform HTA for making evidence-
based policy decisions. The value set would facilitate health economic evaluations, health-related
quality of life research and inform decision making in Ethiopia. Researchers, policy makers in the

FMOH and academics are expected to use it frequently.



2 LITERATURE REVIEW

2.1 Health state valuation measurements

The World Health Organization (WHO) has defined health as: “a state of complete physical, mental
and social well-being, and not merely the absence of disease and infirmity.” This broad definition
suggests that health can be about specific symptoms such as our ability to move or to be free from
pain and it extends to all areas of our lives. Health of the population should be measured to identify

the most important health domain problems (Brauer et al., 2006).

Measurements of health can be objective (based on clinical outcomes) or subjective (based on the
patient’s report of how they are feeling). Objective measurements are dependent on the presence or
absence of externally provable effects of poor health. However, not every condition can be identified
objectively and patients will often seek healthcare when they have specific symptoms which affect
their daily activities, but that cannot be proved objectively. Subjective measures allow the

assessment of such symptoms as well as what is important to patients (Johnston et al., 2007).

Subjective measures can be condition specific (i.e. related only to health outcomes specific to a
condition) or generic (i.e. covering symptoms and/or functioning areas that are important for health
in general). A condition-specific measure is useful for comparing outcomes within a condition, for
example, to compare different drugs for specific disease, as the measure focuses on the specific
symptoms associated with this condition. However, to compare outcomes across different
conditions, for example, to compare treatments for two different diseases, a generic measure is
needed that focuses on broader outcomes. A generic measure can also be used to compare outcomes
within a condition (Moretti et al., 2005; Rowen et al., 2012). A generic measure can be related to

health i.e. HRQoL measures, or be broader than health, focusing on well-being or overall quality of

b



life measures focus on all aspects of quality of life (Jonathan et al., 2012; Autumn et al., 2016).
HRQoL measures are useful when assessing the impact of conditions/interventions that directly
relate to health (Velentgas et al., 2013). EQ-5D-5L is a subjective, generic, HRQoL health state
value measurement recommended by different decision-making bodies including the NICE in
England and Wales, the PHARMAC in New Zealand and other countries to undertake economic

evaluation (Brockis et al., 2016; Angelis, Lange and Kanavos, 2018).

2.2 Evolution and application of EQ-5D

The EQ-5D was developed by a multi-disciplinary group of researchers in European countries. The
researchers used their own expertise, together with a review of other generic HRQoL measures
available at the time, to generate a core set of domains to reflect the most important concerns of
patients themselves. After a number of revisions, it resulted in a five dimensional classification
system each having three levels (van Reenen and Janssen, 2015).There are two versions of the
measures; an older version called the EQ-5D-3L and a newer version called the EQ-5D-5L. The
difference between the two versions is the number of response options in each dimension; the former
has three levels while the latter has five (Oppe and Hout, 2017). Experience accumulated during the
time of EQ-5D-3L led to the realization that there was a need for a new and more standardized
approach to valuation. Valuation protocols used to value EQ-5D-3L have provided useful
information about successful practices in health state valuation, but they were not sensitive enough
(Oppe et al., 2014; van Reenen and Janssen, 2015). The introduction of the EQ-5D-5L was
considered to be an opportunity to cash in on these experiences and introduce a standardized
valuation protocol, supporting best practices and promoting comparability of subsequent 5L
valuation studies (Devlin and Krabbe, 2013). This formed the environment for systematic

experimentation with valuation methods in the years around the introduction of the EQ-5D-5L and
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subsequent decisions about the protocol for EQ-5D-5L valuation (Herdman et al., 2011). This
protocol has as major advancements that it is embedded in software to manage data collection

efficiently.

Numerous valuation studies of this new protocol were conducted internationally with the aim of
developing country-specific value set for EQ-5D-5L (Devlin et al., 2014; Augustovski et al., 2016;
Kim et al., 2016; Shiroiwa et al., 2016; Versteegh et al., 2016; Xie et al., 2016; Luo et al., 2017;
Purba et al., 2017; Ludwig et al., 2018; Pattanaphesaj et al., 2018). Studies showed that there is
rareness of general health state valuation studies for EQ-5D-5L. Moreover, only thirteen studies
reported a general population value set for EQ-5D-5L (van Reenen and Janssen, 2015). Most of
these countries are high-income countries. None of lower middle and low-income countries have
developed their own EQ-5D-5L utility weights. But lower middle and low-income countries make
up the larger proportion of the world’s population and have the greatest disease burden (WHO,
2016). There are many techniques to measure health state valuation of population for EQ-5D-5L,
but the most commonly used techniques in the EQ-5D-5L valuation protocol are composite Time
Trade-Off (c-TTO) and discrete choice experiment (DCE) (Devlin and Krabbe, 2013; Oppe et al.,

2014).

2.3 EQ-5D-5LValuation protocol

Oppe et al., (Oppe et al., 2014, 2016) provide a detailed description of EQ-5D-5L valuation
protocol. EQ-PVT is a data collection software uses separate PowerPoint files and it needs to
different files for each data to collect. The EQ-PVT software protocol includes c-TTO and a DCE.
c-TTO is a modified version of the traditional TTO (t-TTO) variant that was employed in the

inspiring health state valuation study and most EQ-5D-3L valuation studies (Herdman et al., 2011).



For the evaluation of health states that are considered to be better than dead, c-TTO offers
respondents the traditional task comprising of a series of adaptive choices between x years in full
health and 10 years in the disease state. In an iterative procedure, X is varied to identify the
respondents’ point of indifference where the health state value is given by x/10. When a respondent
considers a health state to be worse than death, lead/lag-time TTO is used. Respondents then are
offered a series of choices between x years in full health and a fixed life of 10 years in full health
followed by 10 years in the target state. Like before, x is varied until indifference is reached and the
health state is given by (x-10)/10 (Devlin et al., 2011). On the other hand, DCE approach is
increasingly used to assess preferences for health states because of the relative simplicity of the
tasks and it comprises of pair wise comparisons of two EQ-5D-5L health states (Ryan and Gerard,

2003).

EQ-VT and EQ-PVT have their main characteristics in common; EQ-VT and EQ-PVT store the
same data; TTO values and meta data required to generate quality reports and when EQ-PVT is used
properly (with QC) the data is as good as EQ-VT data. EQ-PVT uses separate PowerPoint files for
TTO, DCE and for any background questions. When a new type of data is collected it needs to open
another file and insert relevant IDs in the relevant fields. EQ-VT is more users friendly, as all data
is collected in one survey. EQ-VT works under Chrome or Mozilla; initially the data is saved in
the cache memory of the browser. The interviewer uploads encrypted data to a server. EQ-PVT is
based on PowerPoint and it works on Windows computers. The data are stored locally, and need to
be shared with Principal investigator (PI) or EQ-PVT support team via email. Since EQ-VT data
are stored on a central server, the EQ-VT support team has the opportunity to access the data and
generate QC reports following an agreed code of conduct. EQ-VT has a QC tool embedded. With

EQ-PVT it needs to run a short script to generate a similar report (in stata for instance).
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2.4 Composite Time Trade-Off data

Following the first channel of EQ-5D-5L valuation studies, conducted in England, Netherland,
China, Canada, and Spain, concerns were raised over observations of high rates of inconsistent
responses, clustering of values, low values for mild states, and few worse than dead responses
(Devlin et al., 2014; Versteegh et al., 2016). The valuation data of these problems was analyzed in
depth. This was because of the EQ-VT software captures the entire path that is followed to reach a
value. Oppe et al., 2016 found that some interviewers systematically omitted explanation of the
lead-time part of the c-TTO task and elicited no worse than dead values(Oppe et al., 2016).
Furthermore, in some interviews, very short time spent on explaining the c-TTO task and to obtain
a single c-TTO value, which could reflect that respondents minimized effort and accelerated the c-
TTO tasks by reducing the number of iterations. Since the iterative procedure requires a different
number of steps to reach specific values, lack of effort in the task may partially account for the
relatively low values for mild state, occurrence of these issues was found to vary across interviewers,
suggesting that interviewer behavior had an effect on the tendency for respondents to use such short-

cuts (Ramos-gofii et al., 2017).

2.5 Discrete choice experiments data

The c-TTO task has been accompanied with a DCE task to collect additional information about
health state values. The DCE task includes pair wise comparisons of two EQ-5D-5L health states.
This implies that DCE values are derived on a latent scale and not suited to replace the c-TTO task
as basis for value set generation. However, assuming that an individual’s c-TTO and DCE responses
both reflect the same underlying preferences for health and that DCE and TTO based value functions
are the same up to a linear transformation (Betatro=Theta*Betapce), it may be considered to

complement c-TTO data with DCE data (Devlin and Krabbe, 2013; Oppe et al., 2014). This enables
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a search for a common set of parameter values with a hybrid model that maximizes the likelihood
of all observations collected in the c-TTO and DCE tasks (Ramos-Gon et al., 2017). The valuation
protocol provides no guidance on the basis for value set construction and decisions deviated. In
Netherland, Canada, South Korea, Uruguay, and China value algorithms were developed based on
c-TTO data only (Augustovski et al., 2016; Kim et al., 2016; Versteegh et al., 2016; Xie et al., 2016;
Luo et al., 2017), while the hybrid model was adopted in Spain, England, Indonesia, German, and
Thailand (Devlin et al., 2014; Purba et al., 2017; Ramos-Gon et al., 2017; Ludwig et al., 2018;
Pattanaphesaj et al., 2018).The two methods tend to agree on which dimensions of health were
considered most important, and on the utility loss associated with each severity levels (Versteegh et

al., 2016).

2.6 Whose values should be used?
There are different methods that can be used to collect preferences or values for different health
states and different groups of people could be asked to provide these preferences. The choice of

whose values to use is important as different groups will provide different values (Stamuli, 2011).

It is often argued that general population values should be used for most healthcare systems as they
are the people who finance healthcare (e.g. as tax payers). The healthcare system is provided for the
needs of the general population, and it can be argued that decisions about this system should be
informed by what the general population want, particularly as they may become future patients. The
general population, however, have not usually experienced the health states that they are asked to
value, and their imagination of what it is like may not match the reality. In particular, they usually
tend to focus on how bad the health state is initially, rather than thinking about what it is like to live

in the health state in the longer term when they have adapted to the state and learnt to live with their

11



health problems. Also they rely on an accurate description of a health state as they are only valuing

what is described (Stamuli, 2011; Oppe and Hout, 2017).

On the other hand, patients have a vested interest, as providing lower values to their own states mean
a larger benefit can be gained from treatment. They may also have adapted to their current health
state and may find it hard to imagine good health states or lowered their expectations about what
good health states are like. Some methods used to collect values ask whether the patient would rather
die than be in a certain health state and this may not be appropriate for patients valuing their own

health (Stamuli, 2011).

The differences in values mean differences in the size of the benefit measured for economic
evaluation, and therefore can impact on whether a new intervention is considered to be cost-
effective. Usually, however, the general population of the country health state weights should be

used to value health state (van Reenen and Janssen, 2015).
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3 OBJECTIVE
3.1 General Objective

e To obtain social preference and establish an EQ-5D-5L value set from Ethiopian general

population.

3.2 Specific Objectives

e To investigate feasibility of valuing the EQ-5D-5L using the EQ-PVT protocol in Ethiopia

e To establish the disutility value for each levels of the five health domains.

e To obtain social preference of Ethiopian general population based on both ¢c-TTO and DCE data.

e To identify different important sorts of health problems of Ethiopian populations to the overall

health related quality of life.
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4 METHODS

4.1 Study area and period

This study was conducted in Addis Ababa City and nine rural kebeles of Butajira District, which
is part of the Butajira Demographic Surveillance Site (DSS), located in Gurage Zone, in the
Southern Nations, Nationalities and Peoples Regional State of Ethiopia. These study areas were
selected because they reflect the urban and rural localities of the country. The populations of the
areas covered are mixed in terms of ethnicity and culture. Data collection was carried out from

March to May 2018.

Addis Ababa is the capital and biggest city of Ethiopia. It consists of a population of greater than 5
million. Because of its position as the capital of the nation all Ethiopian ethnic groups are
represented in the city, the biggest groups incorporate the Amhara (55.08%), Gurage (19.00%),
Oromo (17%), Tigray (6%), and Gamo (1.7%). In terms of religion most in the city are followers

of Ethiopian Orthodox Christianity (75%), and Islam (18%) (Spaliviero , 2017).

Butajira district has an estimated area of 797 km?, of which Butajira town covers approximately 9
km?2. The capital of the study District, Butajira Town is located 130 kms south of Addis Ababa. The
Butajira Rural Health Project (BRHP) was initiated in 1986 with the intent of developing a
continuous demographic surveillance system which would provide a baseline population and
sampling frame for other health related activities that would be carried out in the area. The BRHP
includes one urban and nine rural kebeles which were selected using probability proportionate to
size from the 82 rural and four urban kebeles of Butajira Town, respectively. Amharic, the national
language, is widely spoken in the area, and is also an important written language (Berhane and

Byass, 2002).
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4.2  Study design

Population-based, cross-sectional survey research design with assistance of EQ-PVT was

employed.

4.3 Source and study population
The source population for this study was all Ethiopian adult general population greater than the age
of 18. And the study population was the general adult population living in Addis Ababa and the

selected rural kebeles of Butajira district

4.4 Sample size and sampling method

According to a multi-country pilot study, the recommended total sample size for using the EQ-PVT
is 1,000 per country and the total number of health states included for c-TTO is 86 (based on monte
Carlo simulation optimization algorithm) and 196 (based on Bayesian efficient design) pairs of
health state valuation for DCE to represent the 3,125 health states derived from five dimension and
five level of EQ-5D-5L) (Oppe et al., 2016). The strategy of finding respondents during data
collection was undertaken using personal networks of the supervisors’ mediator between
interviewers and the respondents, and only one person was interviewed from every household. A
representative sample of 1,050 respondents was recruited based on multistage stratified quota
sampling of geographic area/residence (urban/rural); gender (male/female); age group (18-24/24—

54/55-64/>65 years); and religion (Christian/Islam/Others).
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4.5 Eligibility Criteria

45.1 Inclusion criteria

Individuals: a) being 18+ years old; b) able to understand the task (judged by interviewer); and c)

able to give informed consent.

4.5.2 Exclusion criteria
Individuals less than the age of 18 and presence of any illness or cognitive impairment that would

interfere with the study task were excluded from the study.

4.6 Data collection and eliciting preferences methods

EQ-PVT was used to support computer aided data collection. EQ-PVT is a portable version of EQ-
VT which allows preference data to be collected without requiring direct links to the EuroQol group
software which is necessary for EQ-VT. It runs using similar algorithms to EQ-VT but these are
executed via a program in PowerPoint. Data is stored on the computer and can then be uploaded to
secure sites when internet links are available. EQ-PVT is therefore more practical in the context of

developing countries where internet connections are not guaranteed.

The interviews were undertaken by 10 trained pharmacy post-graduate students who were given a
three-day training course on the methodology and study procedures. The training material from the
EuroQol group was translated into Amharic (annex-1) and it consisted of: (1) introduction of related
concepts such as health-related quality of life and EQ-5D-5L as a generic questionnaire used to
value health states, (2) explanation of the EQ-PVT protocol and interviewer instructions, (3) practice

in groups and (4) pre-testing of the tools in selected population to ensure their understanding. During
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the data collection, all data collectors travelled in one group to the study sites. Regular supervision

was done on each data collection day by the trained principal investigators.

Interview consisted of a paper based and a computer assisted task. The paper-based task (annex-II)
includes basic background questions, self-reported health measurement using the 5 item EQ-5D-5L
instrument, and the companion visual analogue scale (VAS) of 0 (worst health) to 100 (best health).
The computer assisted interview task includes a practice TTO task (involving the valuation of a
mild, moderate, and severe health state; and other practices on better and worse health state than
wheelchair which is tailored to the Ethiopian context); ten TTO tasks(annex-VII) and seven DCE
tasks(annex-V1). There were 86 TTO health states in ten blocks with each block containing a range
of health states across the range of severity from mild to severe as well as the worst health state
(unable) in all dimensions (55555). There were seven DCE pairs in twenty-eight blocks; one block

from TTO and DCE was assigned to each participants.
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4.7 Pilot study
Feasibility of the valuation protocol for EQ-5D-5L valuation studies using the EQ-PVT was pilot

tested in a sample of the population recruited from Addis Ababa. The pilot sample was recruited
using national strata on age, gender and religion. The aim of the pilot was to investigate the
feasibility of valuing the EQ-5D-5L using the EQ-PVT protocol in Ethiopia. Interviewers were
instructed to assess feasibility in a broad sense, encompassing any consideration that could help the
investigators to prepare for a full-scale 5L valuation study. In particular, they paid attention to the
understanding of the tasks, level of engagement, acceptability of thinking/talking about death, and
acceptability of EQ-5D-5L health states. Also, the concordance between c-TTO and DCE values

was investigated.

Two interviewers who were trained in Rotterdam, the Netherlands completed 110 interviews in the
pilot study. The quality control (QC) process was implemented to monitor their performance. One
interviewer failed QC initially but the interviewer met the QC requirement after retraining. While
strong interviewer effects were found in early rounds of data collection, interviewer performance
was harmonized in later rounds. Based on this experience, training was provided to the full set of
interviewers for the main study. The observed values were comparable to those obtained in other
countries (Purba et al., 2017; Ramos-gofii et al., 2018). Acceptability of the tasks was good and
there were no special concerns with thinking and talking about death. However, a frequently
reported problem was that respondents found health states difficult to imagine. To resolve this issue,
practice tasks were tailored to the local context. In a preliminary analysis of the data, a full consistent
DCE model was obtained, but several inconsistencies were found in the TTO model involving level
2 and 3 in several dimensions. No major methodologic issues were identified for undertaking a

valuation study using the EQ-PVT protocol in Ethiopia.
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4.8 Quality Control
To ensure data quality, the quality control (QC) process employed using the EQ-PVT QC tool and
syntax (annex- I11, and 1V) developed by the EuroQol group (Ramos-goiii et al., 2018). The EuroQol
group’s expert and Ethiopia team organized Skype-based meetings every twenty interviews for the
pilot study and every hundredth interview for the main study in order to discuss the QC reports with
the EQ-PVT support team. The QC reports provided a number of statistics related to the quality of
the data collected, differentiated by interviewer.
Criteria used to evaluate the quality of the interviews included the following:
1) Wheelchair time: when the duration of time an interviewer used to explain the ‘wheelchair
example’ preceding the actual c-TTO tasks was less than 3 min.
2) Wheelchair lead-time: when the interviewer did not explain the worse than death element of
the wheelchair example.
3) ¢-TTO duration: if completing the ten c-TTO tasks took less than 5 min.
4) Inconsistency: the value for state ‘55555 was not the lowest and it was at least 0.5 higher
than that of the state with the lowest value.
If any of the four above-mentioned criteria were met/observed, the interview was ‘flagged’ as being

of suspicious quality.
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4.9 Data analysis and modeling

Statistical analysis was undertaken using the STATA 14.2 statistical package and specific syntax
code(Annex-V) developed for this study. Descriptive statistics were used to summarize
respondents’ characteristics and responses to the c-TTO and DCE. For c-TTO, linear regression
models (i.e. ordinary least square) were undertaken to estimate coefficients. The dependent variable
in the c-TTO part of the model was defined as 1 minus the c-TTO observed values for a given health
state to indicate disutility and therefore coefficients expressed the amount of utility decrements.
DCE data were analyzed using likelihood function of a conditional logit distribution. In the DCE
model, the dependent variable was a binary outcome 0/1 indicating the respondent’s choice for each
pair of EQ-5D-5L states. As the coefficients estimated from a conditional logit are expressed on a
latent arbitrary utility scale, a rescaled parameter was used, which assumes that the c-TTO model
coefficients are proportional to DCE model coefficients. The coefficients represented the utility
decrements for the DCE rescaled model(Oppe and Hout, 2017). Modeling value sets, an innovative
method developed by Ramos-Gofii et al.,(Ramos-gofii et al., 2016), and a specific syntax code
prepared for this study were used. Different types of models were produced using both types of data
(c-TTO and DCE) and together to provide complementary evidence on preferences by taking into
account the nature of preference data that are ‘bounded’ (censored); heterogeneity of respondents’

views in health utilities; and heteroskedasticity of the error terms.

Continuous responses from ¢c-TTO and dichotomous responses from DCE were combined in asingle
model using ‘hyreg’ command developed by Ramos Goiii et al (Ramos-goiii et al., 2016) to
undertake hybrid models. This command allows the continuous and dichotomous responses to have

different distributions (logistic and normal), and have different independent variables to model
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scaling terms. Since the variance of c-TTO data is not homogenous, a heteroskedasticity model was

estimated in which c-TTO responses were censored at —1.

The hybrid main effects with the 20 parameter model consisting of 4 dummies for each EQ-5D-5L
dimensions was exploring using level 1 as the reference. Dummies were constructed to represent
additional utility decrement of moving from one level to another. For instance, the mobility
dimension was created 4 dummies slight problem in mobility (MO2) to unable (MO5) and the
coefficient associated to MO2 indicated the utility decrement of moving from no problems (level
1) to slight problems (level 2), MO3 the additional utility decrement of moving from slight (level
2) to moderate (level 3) problems, and so on. Therefore, the overall decrement of moving from no
to sever problems could be calculated as the sum of the coefficients of MO2 to MO5. The same set
of dummy variables was defined for each of the remaining dimensions: self-care (SC), usual

activities (UA), pain/discomfort (PD), and anxiety/depression (AD).

Some TTO data were excluded including data from: a) participants who gave all 10 health states
the same value; and (b) participants who gave the worst state, 55555, a value that was no lower
than the value they gave to the mildest health state in their block. Accordingly, nine participants
were excluded. Two DCE data were excluded because of participants’ ID overlap during data

collection.

4.10 Evaluation of model performance
Model performance was evaluated using logical consistency of parameters, goodness of fit and
significance level. Estimated coefficients are said to be logically consistent if estimated coefficients

of the parameters were positive. Goodness of fit was assessed using the Akaike (AIC) and the
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Bayesian information criteria (BIC). Finally, the level of significance was assessed based on p-
value of the models. p — value less than 0.05 was considered as statistically significant.

4.11 Ethical considerations

Ethical approval was secured from Ethics Review (annex-1X) Committee of School of Pharmacy,
Addis Ababa University and prior permission was sought from Demographic Health Surveillance
site of BRHP office, Ethiopia. Written Informed consent was obtained from all study participants to

confirm their willingness for participation after explaining the purpose of study.

4.12 Data security

The participants were assured about the confidentiality of their information obtained in the study by

excluding any personal identifier in the data collection form
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5 Results
5.1 Respondent characteristics

Ten interviewers completed 1050 interviews between March and May 2018. From participants who
completed the interview, a total of 1041 response for TTO and 1048 for DCE task formed the sample
for analysis. The characteristics of sample respondents were similar to the Ethiopian general
population in terms of residence, age, gender, and religion (Table 5.1).

Table 5. 1. Background characteristics of the sample and general population

Characteristics Study sample Ethiopian general
(N =1050), n (%) population (%0)*
Residence
Urban 300 (28.57) 19.92
Rural 750(71.43) 80.08
Gender
Female 503(47.90) 50.15
Male 547(52.10) 49.85
Age (in years)
18-24 391(37.24) 36.00
25-54 575(54.76) 52.32
55-64 49(4.67) 6.91
65+ 35(3.33) 5.20
Marital status
Married 559(53.24) NA
Unmarried 444(42.23) NA
Divorced 22(2.10) NA
Widowed 25(2.40) NA
Education
Can read and write(informal) 440(41.90) NA
Primary school 173(16.48) NA
Secondary school 265(25.33) NA
Higher school 171(16.29) NA
Employment status
Employed or self-employed 693(66.0) NA
Retired 30(2.86) NA
Student 214(20.40) NA
Looking after home or family 111(10.60) NA
Other / none of the above 2(0.19) NA
Experience of serious illness
In self 142(13.52) NA
In family 329(31.33) NA
In self and in family 172(16.36) NA
In caring for others 152(14.48) NA
No 255(24.28) NA
Religion
Christian 679(64.67) 63.0
Muslim 368(35.05) 34.0
Others 3(0.29) 3.0

*Data obtained from the 2016 Ethiopian health survey(EDHSCSA, 2016); NA indicates not available

23



5.2 Self-Reported health problems

As depicted in Table 5.2, the highest proportion of health problems were reported mostly in the
anxiety/depression dimension (43.6%) and least in the self-care dimension (6. 7%).The mean self-
reported EQ-5D-5L VAS score was 87.27 (SD=13.63).

Table 5.2: Self-reported health using the EQ-5D-5L descriptive system and the EQ-VAS
EQ-5D-5L descriptive system with scores in %

Parameters Mobility Self-care  Usual activities Pain/ Anxiety/depression
discomfort
No problems 88.19 93.43 83.33 58.09 56.38
Slight problems 7.61 4.70 11.43 27.43 33.71
Moderate problems 4 1.61 4.66 12 8.28
Severe problems 0.09 0.19 0.57 2.28 1.33
Unable/extreme 0.09 0.00 0.00 0.19 0.28
problems
Mean SD 25th percentile  Median 75th percentile
VAS score 87.26 13.64 75.0 90.0 95.0

The overall distribution of observed TTO values of each interviewer and in total is shown in Figure
5.1. There is some evidence of clustering at key values on the graph (1 and -1). Health states were
given a value of -1 (indicating that the respondents exhausted all of the lead time available to them)
on 8370ccasions (8.04% of all TTO observations). There are few observations between 0 and -0.5.
Evidence of interviewer effects was observed, with different proportions of worse than dead values

depending on which interviewer participants were interviewed by (Figure 5.1).
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Interviewer 1 Interviewer 10 Interviewer 2 Interviewer 3

Interviewer 4 Interviewer 5 Interviewer 6 Interviewer 7

Interviewer 8 Interviewer 9 Total

a1 -5 o 5 1 a1 -5 o 5 1 a2 -5 o 5 1
TTO value
Graphs by interviewer

Figure 5. 1 Distribution of observed TTO values of every interviewer and in total

5.3 Modeling results

There were 837 (8.04%) left-censored c-TTO observations: when a respondent gave the lowest
possible value (-1) for a health state in the c-TTO task. An ordinary least square (OLS) model was
used for c-TTO observation data and most of the responses were logically consistent. The
conditional logistic regression was used to model the DCE responses and since the responses of

DCE data were on latent scale, the rescaled coefficients were used.

Table 5.3 shows that both sets of coefficients were in relative agreement; that is, in the disutility
amount the most important dimensions were anxiety/depression and pain/discomfort; and the least
important was self-care. The hybrid model parameters were logically consistent and all parameters
except one parameter pain/discomfort level 3 (pd3) are statistically significant. It was in relative
agreement with both ¢-TTO and DCE models. Anxiety/depression dimension influenced utility
estimates the most, shown by disutility level five of 0.4578, and self-care influenced the least with

disutility of level five 0.2224.
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Table 5. 3 Estimation results for c-TTO model, DCE rescaled model, and hybrid model

Independent
variables of the
model

¢c-TTO OLS model

DCE conditional logistic model
rescaled

Hybrid model censored ¢c-TTO
values at -1 (final value set)

Coeff. (SE) p value | Coeff. (SE) p Coeff. (SE) p
value value
Mobility (MO)
MO2 .0047 .0135 | 0.729 4780 .0607 | 0.000 | .0337 .0049 0.000
MO3 .0166 .0148 | 0.262 1138 .0712 | 0.110 | .0307 .0087 0.000
MO4 1748 .0161 | 0.000 .9810 .0704 | 0.000 | .1632 .0100 0.000
MO5 .1038 .0155 | 0.000 7434 .0738 | 0.000 | .1322 .0098 0.000
Self-care (SC)
SC2 .0036 .0131 | 0.785 .2044 .0667 | 0.002 | .0235 .0046 0.000
SC3 .0494 .0162 | 0.002 -.0024 .0738 | 0.974 | .0160 .0078 0.042
SC4 1189 .0154 | 0.000 .6849 .0775 | 0.000 | .1024 .0093 0.000
SC5 .0826 .0133 | 0.000 4234 .0732 | 0.000 | .0804 .0091 0.000
Usual-activities
(UA)
UA?2 .0188 .0139 | 0.176 .3470 .0629 | 0.000 | .0323 .0049 0.000
UA3 0441 .0142 | 0.002 -.0391 .0705 | 0.579 | .0160 .0079 0.042
UA4 1299 .0155 | 0.000 .5818 .0712 | 0.000 | .1091 .0092 0.000
UA5 .0936 .0153 | 0.000 .6079 .0758 | 0.000 | .1147 .0098 0.000
Pain/discomfort (PD)
PD2 .0140 .0125 | 0.266 4499 .0671 | 0.000 | .0361 .0041 0.000
PD3 0161 .0166 | 0.331 .1090 .0730 | 0.136 | .0155 .0083 0.061
PD4 .2452 .0150 | 0.000 1.1358 .0765 | 0.000 | .2187 .0099 0.000
PD5 1421 .0163 | 0.000 .5689 .0760 | 0.000 | .1361 .0107 0.000
Anxiety/depression(AD)
AD2 0111 .0139 | 0.428 2718 .0701 | 0.000 | .0259 .0041 0.000
AD3 .0381 .0151 | 0.012 .3516 .0715 | 0.000 | .0589 .0077 0.000
AD4 .2322 .0145 | 0.000 1.1803 .0794 | 0.000 | .2139 .0094 0.000
AD5 1414 .0134 | 0.000 .8320 .0778 | 0.000 | .1591 .0101 0.000
AIC 10587.058 6498.2987 14002.087
BIC 10739.329 6650.1726 14336.808

9578 continuous uncensored observations
837 continuous left-censored observations
0 continuous right-censored observations

0 continuous inte

rval observations

7336 dichotomous observations
AIC Akaike information criteria, BIC Bayesian information criteria, c-TTO composite time trade-

off, DCE discrete choice experiments, SE standard error.
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The observed value of disutility ranged from -0.7186 for state 55555 to 0.974 for states 11112.
Values for 11121 and 11122 were found to be 0.964 and 0.938, respectively. The mean observed
value was negative for 10 out of 86 states that were included in the design. As shown in Table 5.2
and 5.3, the utility weight for each health state can be estimated as 1- the relevant decrement for

each level of problem on each dimension.
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Figure 5. 2 A difference plots of Comparison of different models of ¢c-TTO and DCE rescaled
predicted utilities, of c-TTO and hybrid predicted utilities, DCE rescaled and hybrid predicted
utilities respectively

c-TTO, composite time trade-off, DCE, discrete choice experiment
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The observed value shows in Table 5.4. Ranged from -0.7186 for state 55555 to 0.974 for states 11112,
11121 and 11122 were valued at 0.964 and 0.938 respectively. The mean observed value was negative

for 10 out of 86 states that were included in the design.

Table 5. 4 Disutility values for selected 86 health states for estimated models of OLS, Tobit, and

Hybrid-t
Profile  mean(OLS) mean(Tobit)  mean(hybr~t)
11111 .0216731 .0180055 0
11112 .0327269 .0286182 .0258862
11121 .0356266 .0267339 .0360808
11122 .0466803 .0373466 .061967
11211 .040514 .0351763 .0323013
11212 .0515677 .045789 .0581875
11221 .0544675 .0439048 .0683821
11235 4933803 .5067385 5417304
11414 4958518 4931568 4561322
11421 .2284441 .2206749 .1934742
11425 .6512174 .6660739 .6513085
12111 .0252472 .0204201 .0235125
12112 .0363009 .0310328 .0493987
12121 .0392007 .0291486 .0595932
12244 .6007571 .6021982 .6248715
12334 .3995998 .3931639 4221454
12344 .6448146 .6503975 .6408695
12513 .3607886 .3760587 .3804511
12514 .5930318 .6192393 .5943766
12543 .6360964 .6594555 .6507699
13122 .099697 .0878979 .1014485
13224 .3888453 .3756664 4066024
13313 .1867061 1719567 1725941
14113 .2427195 .2251285 2267371
14554 1.178823 1.230344 1.119186
15151 .6936066 .7480208 .6287537
15411 4689872 4975358 .3797487
21111 .0263596 0149771 .0337341
21112 .0374133 .0255898 .0596203
21121 .0403131 .0237056 .0698148
21315 .5120312 5257463 .5398676
21334 4007122 .3877209 432367
21345 .787339 .8091431 .8101865
21444 7758461 7735252 .7601852
22434 .5342054 .5187063 .5649737
23152 .5078669 .520567 .5055001
23242 .3845787 .3767087 4017219
23514 .6471608 .6643476 .6440797
24342 5475479 .5434501 .5201623
24443 .7155313 .6994379 .6881835
24445 1.089187 1.106807 1.061204
24553 .9512662 .9841349 .9389949
25122 .3058633 .3199077 .3180563
25222 .3247042 .3370785 .3503577
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Profile
25331
31514
31524
31525
32314
32443
33253
34155
34232
34244
34515
35143
35245
35311
35332
35554
42115
42321
43315
43514
43542
43555
44125
44345
44553
45133
45144
45233
45413
51152
51451
52215
52335
52431
52455
53221
53243
53244
53412
54153
54231
54342
55225
55233
55424
55555

mean(OLS) mean(Tobit) | mean(hybr~t)
.3738475 .3920999 .3559835
.6107444 .6209894 .6353356
.6246979 .6297178 .6714163
7661099 7939065 .8305118
.3907934 .3711655 .435022
5637773 .5399523 .6005095
.5813723 .572348 .6274658
1.055098 1.081088 1.070628
2748759 .2452101 3161776
.7903981 7730415 .8077543
.9240848 .9542713 .9363549
.6218823 .6291862 .6419589
1.014378 1.053726 1.047281
.3603547 .3731298 .335126
4015015 4099056 4126071
1.282678 1.351005 1.264089
.6440573 .6472819 .708996
.2981358 .2759815 .3355417
.7563982 .7607887 7732643
.8385112 .8488387 .8379948
.8435116 .8616378 .8354611
1.39736 1.457453 1.403489
.8263651 .8226889 .8634881
1.150618 1.162727 1.146025
1.142617 1.168626 1.13291
.5514175 .5492505 .5864127
1.028876 1.049665 1.019062
5702584 .5664214 .618714
714142 .7170283 .6922112
.7499996 .7849331 .7921807
.9317634 .9682613 .9236879
.71666972 794879 .8735442
.8408477 .8692415 19411371
5479937 5524132 .5923969
1.358111 1.416075 1.405035
40732 406345 4677597
7177923 .7190431 .7868111
.9500356 .9622238 1.000737
.5783969 .5849994 .5826573
.9599923 .9814435 .9930317
5423713 .5423217 .5857161
.8426973 .8583674 .8463244
1.031573 1.086782 1.108468
.6740575 .6968476 .7509609
1.064138 1.099364 1.074464
1.702639 1.822918 1.718609




6 Discussion

The study was conducted to obtain social preferences and to establish an EQ-5D-5L value set from
the Ethiopian general population. To obtain values attached to 3125 EQ-5D-5L health states, 1,050
respondents were interviewed using the computer-assisted EQ-PVT protocol where both ¢c-TTO and
DCE were employed. A value set for the EQ-5D-5L has been reported based on the preferences of the
Ethiopian general population. The socio-demographic characteristics of the respondents were similar
to the general population with respect to geographic area/residence, gender, age group, and religion.
This makes EQ-5D-5L suitable for health economic evaluations that will benefit the national health
insurance system and HTA agencies. Such value sets would support uniformity and comparability in

assessments of (PROMs), and to measure HRQOL across different patient groups.

A value set model has been generated based on ¢c-TTO data and DCE data alone. Nonetheless, the
final value set reported here is derived from a hybrid of both c-TTO and DCE data, because the two
data provide different but complementary information about the views of the respondents. A hybrid
model was also used by different studies (Devlin et al., 2014; Shiroiwa et al., 2016; Purba et al., 2017;
Ramos-Gon et al., 2017; Ludwig et al., 2018;) to estimate the value set of EQ-5D-5L. The choice of
the model reported in this paper reflects a number of researcher decrees about which model is best.
The choice of a heteroskedasticity hybrid model as a final value set model for this research was based
on three considerations. First, logical consistency of parameter; when the estimated coefficients
magnitude values of logically worse health states are lower than those from logically better health
states. Second, Goodness of fit: it was assessed using the AIC and BIC. Finally, the level of
significance was assessed based on p-value (probability value) of the models; all dimensions are

statistically significant except one parameter (pd3).
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Similar to other countries such as the Netherlands (Versteegh et al., 2016) and England (Devlin et al.,
2014), the preferences of the Ethiopian population suggest that anxiety/depression and
pain/discomfort are the health problems that are most important. On the other hand, mobility is the
most important dimensions in Indonesia (Purba et al., 2017), Korea (Kim et al., 2016) Japan (Shiroiwa
et al., 2016), Canada (Xie et al., 2016), and Uruguay (Augustovski et al., 2016). While problems with
self-care and usual activity dimensions are less important, dimensions which has the smallest impact
to the utility decrement varied by countries. In Ethiopia, the maximum predicted value beyond full
health was 0.9741 for the ‘11112’ state, while it was11112 for Indonesia (utility = 0.921), 11211(Purba
et al., 2017) and 12111 for England (utility = 0.950)(Devlin et al., 2014), 11211 for China (utility =

0.955)(Luo et al., 2017).

There were 837 (8.04%) left-censored c-TTO observations: when respondents gave the lowest possible
value (-1) for a health state in the c-TTO task which is the highest as compared to other studies(Devlin
etal., 2014; Versteegh et al., 2016; Luo et al., 2017; Purba et al., 2017; Ramos-gofii et al., 2018) This
study yields a utility value in the ranged of -0.7186 for state 55555 to 0.9741 for states
11112.Compared to other study used hybrid model, the worst health state had higher value than

Indonesia (-0.865)(Purba et al., 2017) but lower than English population (-0.285) (Devlin et al., 2014).

This is the first study in Ethiopia as well as in East Africa to report a value set for the EQ-5D-5L. The
strength of the study is that the data have been generated using a computer assisted EQ-PVT software;
an international standardized protocol developed by EuroQol group. Furthermore, feasibility of
valuing the EQ-5D-5L using the EQ-PVT protocol was investigated prior to the main study. The
frequent QC meetings through Skype with EuroQol group team during the course of the study have
strengthened the approach to high quality data. The data generated using this approach has resulted in

a value set that can be used in Ethiopia.
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Although the TTO data have good face validity, a potential limitation of the study is that there is
evidence of largest cluster of values at 1(non-trading for mild health states). This was despite
assessment of performance of interviewers and may suggest that in this context, participants are
unwilling to trade-off time for what they consider to be mild states. There are also limitations in terms
of differences in the distribution of background variables in the sample compared with the data
provided by the Ethiopia National Bureau of Statistics. But these differences are small, and limited to
some age groups and residence. The strategy of finding respondents during data collection in the rural
area was undertaken using personal networks of the supervisor’s mediator between interviewers and
the respondents. In order to find respondents who fit into the pre-determined quota groups this
recruitment way was preferred because these supervisors work for many years as supervisor and they
are familiar with every respondent. A further investigation could be conducted to find out whether
recruiting respondents via personal networks of supervisor’s mediator between interviewers and/or

respondents are not preferable or acceptable.

Ethiopia has nine major regions and two city administrations; however, respondents interviewed in
this study were living in Addis Ababa city and Butajira rural area, Central Ethiopia. This might raise
questions about the representativeness of the study sample. However, the data collection was focused
in Addis Ababa city and Butajira rural areas of Gurage zone because these areas are the most mixed
populous in terms of ethnicity and culture; and is main target of migration from all over Ethiopia
(Berhane and Byass, 2002; Spaliviero M, 2017). The diversity of its residents in terms of culture helps

to fulfil all the categories in our quota sampling in a feasible way.
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7 Conclusions

Anxiety/Depression and Pain/Discomfort dimensions shows the highest disutility amount and they are
the most important sorts of health problems of Ethiopian general population to the overall health
related quality of life. This study established an Ethiopian value set for EQ-5D-5L on the basis of c-
TTO and DCE from Ethiopian general population. It is expected to facilitate health economic
evaluations, health-related quality of life researches and to inform health related decision making in

Ethiopia.
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8 Recommendations

» This study established an Ethiopian value set for EQ-5D-5L on the basis of ¢c-TTO and DCE
from Ethiopian general population, so researchers, policy makers in the FMOH and academics
should use it for health economic evaluations, health-related quality of life researches and to
inform decision making in Ethiopia.

» Amharic version of the instrument can be used to measure condition specific health status
studies, clinical research, health-related quality of life researches and population surveys in
Ethiopia.

» Health state valuation study should undertake using generic measurements in children and

adolescents to inform health related decisions in children and adolescents.
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