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Summary
Background Health-related quality of life (HRQoL) has now become an indispensable
outcome measure in many randomized clinical trials and other studies. It provides the
patient’s voice in measuring health improvement or decline and assessing treatment
effectiveness. A validated Amharic version of HRQoL assessment tool was needed
for leprosy clinical trials in Ethiopia. The SF-36 was chosen but a validated Amharic
version was not available. We describe how this was developed.
Methods The SF-36 was translated from English into Amharic and evaluated for
content acceptability in a patient focus group. Back translation was performed. Validity
and reliability of the Amharic SF-36 in leprosy affected individuals was tested with
100 patients with leprosy attending the leprosy clinic at ALERT hospital and compared
to the Amharic version of the WHOQOL-BREF.
Results Amharic versions of both the WHOQOL-BREF and the SF-36 had good
reliability and validity amongst leprosy affected individuals. Internal consistency
reliability estimates for each domain/scale exceeded 0.70. The Amharic SF-36 had
better convergent and discriminant validity than WHOQOL-BREF in this group of
patients. Good known-group validity was seen in both WHOQOL-BREF and SF-36
in leprosy affected patients. The Amharic SF-36 had good inter-rater reliability with
seven out of 8 domains scoring above 0.8 in intra-class correlation.
Conclusion This Amharic version of the SF-36 is a valid instrument to measure
HRQoL in studies and clinical settings involving leprosy affected individuals in
Ethiopia.
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Background
Health-related quality of life (HRQoL) as a patient-centred outcome measure is increasingly
being included in clinical trials but is rarely used in comparative clinical trials in leprosy.

Leprosy is a chronic granulomatous infection principally affecting the skin and peripheral
nerves caused by the obligate intracellular organism Mycobacterium leprae.1 In 2020, the
World Health Organization (WHO) reported 202,185 new cases globally.2 Multi-drug therapy
(MDT) cures the infection, but the damage done to nerves by M. leprae and immunological
reactions leads to disability and visible deformity mainly affecting eyes, hands and feet.
Patients with leprosy are often stigmatised and experience economic hardship,3 both because
of stigma4 and poor health. The treatment of leprosy reactions is currently inadequate, with
prednisolone being the main drug used with limited success and high rates of adverse effects.5
Identifying better agents for treating leprosy reactions and understanding the effects of these
treatments on HRQoL is a priority.6

Due to the international nature of clinical research, the need for cross-culturally valid patient
reported outcomes questionnaires has grown considerably. For cross-cultural clinical research,
the ultimate goal is to pool data across languages in order to evaluate the effect of treatment on
an outcome measured by the same questionnaire. To achieve this objective, for each language,
the concepts assessed by each item should be as semantically close as possible, the aggregation
of items should result in the same constructs and the metric scales should be similar.

When a questionnaire has already been developed and used in one culture, the sequential
approach based on a thorough translation is essential for controlling potential bias at the level
of each item. Many translation guidelines have been published and most describe a forward-
backward translation by a qualified team, followed by pilot testing with patients.7,8 This does
rely on the assumption that the constructs of a questionnaire, and their content, are relevant
and equivalent across cultures.

At the start of this study, a few cross-sectional studies of HRQoL in leprosy patients had
been published. The three main tools used were the World Health Organisation Quality of Life
Bref (WHOQOL-BREF),9–12 the Dermatology Life Quality Index (DLQI)13,14 and the Short
Form-36 Health Survey SF-36.15,16

The WHOQOL-BREF is a shortened version of the original WHOQOL-100, with the
following domains: physical health, psychological health, level of independence, social rela-
tionships, spiritual and environmental conditions.17 The validated Amharic WHOQOL-BREF
had been used in an assessment of 749 women displaced by conflict,18 and of 346 individuals
affected by podoconiosis.19

The DLQI consists of ten questions, designed to assess the effect of dermatological
conditions on HRQoL in adults. It covers several dimensions of life quality, including pain,
embarrassment, interference with activities, and social and sexual relationships with questions
aimed at how the patient/individual has felt in the last week. An Amharic version of the DLQI
was used to study podoconiosis in Ethiopia.20 The questions in the DLQI do not capture
information on the impact of nerve damage and disability caused by leprosy.

The SF-36 was developed as a way of measuring the outcome of healthcare delivery in
the United States.21 The SF-36 comprises 36 items assessing eight health concepts using
multi-item scales and is administered using a past four weeks reporting interval. It tests
physical functioning (10 items), role limitations caused by physical health problems (4 items),
role limitations caused by emotional problems (3 items), social functioning (2 items), emo-
tional well-being (5 items), energy/fatigue (4 items), pain (2 items), general health perception
(5 items) and perceived change in health during the last 12 months. Two summary scores
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can be calculated: a mental health component summary score (MCS) and a physical health
component summary score (PCS).

Four studies reported using the SF-36 in Ethiopia. A study published in the Ethiopian
Medical Journal22 evaluated the SF-36 to obtain normative data in a general health survey in
order to establish general population norms and to describe the effects of socio-demographic
factors on SF 36. It concluded that the Amharic SF-36 had acceptable psychometric properties
and construct validity. The translation system used was not reported. It was later used to assess
HRQoL in 271 individuals with schizophrenia,23 and 315 individuals with bipolar disease24

and 420 people living with HIV and on anti-retroviral therapy.25

Unfortunately, despite many attempts, we were not able to obtain a copy of this Amharic
version of the SF-36, and the developers of SF-36 did not hold an Amharic version.

Although cross validation of item selection and scoring of SF-36 has been done,26 this has
often been done on patients living in developed countries with similar standards of living.
At first glance, the face validity of some SF-36 items appear questionable for patients in
low-income settings, such as questions about “playing golf”, “bowling”, “pushing a vacuum
cleaner” and “climbing several flights of stairs” in a country where only urban buildings have
several floors. This observation pointed to a need to explore the construct validity of the SF-36
before adopting it for use with leprosy patients in our study in Ethiopia.

Validation of a translated questionnaire can be done by comparing its reliability and
validity with a validated QOL tool in that language. Previous comparisons between SF-36
and WHOQOL-BREF have been successfully done in patients with HIV, showing that there
are good correlations between the corresponding domains/scales of the two instruments.27

Validation of the Amharic SF-36 in our study was done by comparison with an already
validated Amharic WHOQOL-BREF.18,28 Another measure of validity for SF-36 in leprosy
patients was to assess known-group validity by comparing SF-36 scores with symptom
frequency and symptom severity in leprosy patients. The decision to select SF36 for our
clinical trial if it proved superior to WHOQOL BREF was taken.

Methodology
STUDY SETTING AND POPULATION

The study took place at ALERT hospital, a tertiary referral centre for leprosy, in Addis Ababa,
Ethiopia. Adult individuals diagnosed with leprosy attending the hospital for clinical care were
approached to participate in the study.

STUDY AIM

To validate an Amharic version of SF36, useable in future clinical studies we hypothesized
that if both instruments captured the health related QOL of leprosy patients, then:

(1) The corresponding domain/scale of both instruments should be positively correlated,
i.e. the physical, psychological, and social domains of the WHOQOL-BREF should be
significantly correlated with PF, MH and SF scales of the SF-36 respectively;

(2) The physical and psychological domains of the WHOQOL-BREF should have weak
associations with MCS and PCS of the SF-36, respectively;

(3) The domain/scale score of both instruments should be positively correlated with self-
perceived health status (question 2 in both instruments);

(4) The domain/scale score of both instruments should be inversely correlated with the
number and intensity of leprosy related symptoms.
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SAMPLE SIZE

After review of published literature, a minimum sample size of 30 participants was the usual
size in validation studies, especially in low prevalence conditions.29,30 We decided on 50
participants for the comparison of SF-36 to WHOQOL-BREF and 50 participants to assess
inter-rater reliability, giving a total of 100 participants for the relationship between SF-36
scores and leprosy symptoms.

ETHICAL APPROVAL

Ethical approval was obtained as part of the larger clinical trial from the Ethics Committee
of the London School of Hygiene and Tropical Medicine (5376), the ALERT and AHRI
Ethical Review Committee (AA/ht/248/09), and the National Ethics Review Committee of
Ethiopia (RDHE/34-90/2009). Written informed consent was obtained in Amharic. Data were
anonymised and stored in a password protected Access database.

INSTRUMENT TRANSLATION AND ADAPTATION

The SF-36 questionnaire was translated by two native Amharic speakers fluent in English.
The translators, two doctors, a social worker and a nurse reviewed the translation to ensure
the translation replicated the original as closely as possible but was appropriate for the socio-
economic and cultural setting. For example, “pushing a vacuum cleaner, bowling, or playing
golf” were removed, leaving only “moving a table” as an example for moderate activity. The
two previous reports on the use of Amharic SF-36 mentioned that “climbing stairs” was
replaced by “walking up a hill” in their translation, but we felt comfortable using “climbing
stairs” in an urban setting, with “walking up a hill” as a second option. Distance in miles and
yards were changed to kilometres and metres which are more commonly used in Ethiopia.
Following this, our Amharic version was then discussed in a focus group of two doctors,
two nurses, an occupational therapist and seven patients. The patients were of various ages
and leprosy experience – two were newly diagnosed patients, three patients had leprosy
reactions and two long-term patients had attended for management of neuropathic ulcers. After
minor changes in wording, a final version was agreed and back translated into English by
an independent translator. The new English translation was then compared with the original
SF-36 for conceptual equivalence and found to be satisfactory by two English language native
speakers. The final Amharic SF-36 version (Supplementary Appendix 2) was the one tested
for validity and reliability.

VALIDITY AND RELIABILITY OF AMHARIC SF-36 IN LEPROSY PATIENTS

Amharic speaking patients with leprosy were interviewed after obtaining informed consent,
by a nurse or social worker trained in questionnaire administration.

Demographic and clinical data were collected using a standard form (Supplementary
Appendix 1). Disability grading was assessed using the Eye Hand Foot (EHF) score rec-
ommended by the WHO which has a range of 0–12. The higher the score the greater the
disability.31

Participants were alternatively allocated to one of the two groups. Group A were inter-
viewed by the same interviewer, on the same day with two different questionnaires: Amharic
WHOQOL-BREF and Amharic SF-36. Individuals in Group B were interviewed separately
by two interviewers, on the same day with the Amharic SF-36. Each interviewer was blinded
to the other’s interview results.
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Statistical analysis
Reverse score items were adjusted in SF-36 for questions SF02, GH02, GH04, VT03, VT04,
MH01, MH02, MH04 and in WHOQOL-BREF for questions 3, 4 and 26. The scoring systems
recommended by the tool developers were followed for both the WHOQOL-BREF17 and the
SF-36.21 Data were then analysed in the following aspects:

(1) Descriptive statistics
(2) Tests of scaling assumptions (multi-trait scaling methods)
(3) Reliability (Cronbach’s 𝛼 for internal consistency reliability)
(4) Convergent and discriminant validity (correlations between scores of the two instru-

ments)
(5) Known-groups validity (correlations between scores and symptoms)
(6) Inter-rater reliability (correlation between two interviewers per domain/scale and global

score).

Data were analysed using Statistical Package for the Social Sciences (SPSS) for Windows,
version 20. Quality Metric Health Outcomes Scoring Software 4.0 was used to derive SF-36
scores.

Results
BASELINE CHARACTERISTICS

The characteristics of the 100 participants are summarized in Table 1.
There was a 1:3 ratio of female to males in the group of 100 participants interviewed.

Although only 2% had received tertiary education, 58% had been to school and were literate.
27% of participants interviewed were rural residents. Most participants (81%) attending the
clinic were being treated for a reaction and were on steroids; only 31% were acutely unwell on
the day of the interview. A total of 41% were on MDT.

The EHF scores were categorized into “0 = No disability” (24%), “1–4 = Moderate dis-
ability” (55%) and “5–12 = Severe disability” (21%). A high percentage (79%) of participants
reported experiencing more than four leprosy related symptoms.

All the participants were interviewed; none self-completed the questionnaires. This ensured
100% completion rate. The approximate completion time was around 20 min for each
questionnaire.

DESCRIPTIVE STATISTICS FOR THE WHOQOL-BREF VS. SF-36 COMPARISON

Each of the 50 Group A participants interviewed had their scores analysed by domains for
both questionnaires. The score distribution is shown in Table 2.

The physical and environmental domains of WHOQOL-BREF and six out of the 8 scales
of the SF-36 were positively skewed, indicating distributions with more participants scoring
lower than the mean group score.

All four domains of the WHOQOL-BREF had trivial floor and ceiling effects. Ceiling effect
is measured by the proportion of people getting the highest possible score, whilst floor effects
reflect the proportion of people receiving the lowest possible score. The highest ceiling effect
was noted in the physical functioning (PF) scale of SF-36 (34%) indicating that one third of
participants were able to perform physical activities without limitations. Noteworthy ceiling
effects were observed for the role-disability scales (24% for role physical (RP) and 22% for
role emotional (RE)) in the SF-36, indicating that almost one quarter of individuals affected
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Table 1. Characteristics of 100 patients with leprosy enrolled in this study

Characteristics of patient group Total group
n = 100 (%)

Group A:
WHOQOL-BREF vs.

SF-36 comparison group

Group B: SF-36
inter-rater

reliability group

Number of patients 100 50 50
Age (years) Median 35 33.5 37.4
Female: male ratio 1:3 2:3 1:2

Education level None 42% 17 (34%) 25 (50%)
Primary 30% 17 (34%) 13 (26%)
Secondary 26% 15 (30%) 11 (22%)
Tertiary 2% 1 (2%) 1 (2%)

Literacy No 42% 18 (36%) 24 (48%)
Yes 58% 32 (64%) 26 (52%)

Lives: Alone 16% 5 (10%) 11 (22%)
With others 84% 45 (90%) 39 (78%)

Residence:
Rural/Urban

Rural 27% 10 (20%) 17 (34%)
Urban 73% 40 (80%) 33 (66%)

Duration of leprosy symptoms 2.9 (0–14) 2.8 (0–14) 3 (0–10)
(years: mean range)

On MDT 41% 22 (44%) 19 (38%)
On steroids for reactions 81% 42 (94%) 39 (78%)

Type of leprosy
reaction

ENL 20% 9 (18%) 11 (22%)
T1R 61% 33 (66%) 28 (56%)

Health status at
today’s attendance

Sick 31% 19 (38%) 12 (24%)
Stable 69% 31 (62%) 38 (76%)

Hospital admission Never 66% 33 (66%) 33 (66%)
Past 27% 14 (28%) 13 (26%)
Presently 7% 3 (6%) 4 (8%)

Disability grading
(Total EHF score)

None = 0 24% 15 (30%) 9 (18%)
Moderate = 1–4 55% 18 (36%) 37 (74%)
Severe = 5–12 21% 17 (34%) 4 (8%)

Number of positive
symptoms:

None 5% 5 (10%) 0 (0%)
1–3 symptoms 16% 9 (18%) 7 (14%)
4–7 symptoms 79% 36 (72%) 43 (86%)

Severity of symptoms
(higher or lower than
group mean of
reported severity of
symptoms)

None 4% 4 (8%) 0
Moderate (lower
than group mean)

50% 23 (46%) 27 (54%)

Severe (higher than
group mean)

46% 23 (46%) 23 (46%)

Self-perceived health
status (GH1 from
SF-36):

Poor 7% 3 (6%) 4 (8%)
Fair 40% 20 (40%) 20 (40%)
Good 33% 15 (30%) (36%)
Very good 16% 8 (16%) 8 (16%)
Excellent 4% 4 (8%) 0

by leprosy did not feel that their physical health or emotional problems resulted in difficulties
with work or other activities. A modest ceiling effect was observed for social functioning (SF)
with 20% of participants able to perform social activities without interference.
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Table 2. Score distribution of the WHOQOL-BREF and SF-36 (n = 50)

Number
of

items

Mean Standard
devia-
tion

Minimum Percentile
25

Median Percentile
75

Maximum Percent
scoring
at the
floor
(%)

Percent
scoring
at the
ceiling

(%)

WHOQOL-BREF
PHYS 7 51.2 16.0 10.7 39.3 50.0 64.3 75.0 2.00 8.00
PSYCH 6 53.7 16.4 12.5 41.7 58.3 66.7 80.0 2.00 2.00
SOCIAL 3 46.1 22.6 0.0 33.3 50.0 66.7 75.0 8.00 16.00
ENVIR 8 40.9 14.9 12.5 31.3 40.6 50.0 71.9 2.00 2.00

SF-36
PF 10 71.5 33.9 0.0 50.0 90.0 100.0 100.0 6.00 34.00
RP 4 61.5 29.1 0.0 43.8 50.0 93.8 100.0 4.00 24.00
BP 2 50.9 30.3 0.0 32.0 42.0 74.0 100.0 8.00 18.00
GH 5 50.0 24.8 5.0 27.0 45.0 67.0 100.0 2.00 4.00
VT 4 55.0 22.5 12.5 50.0 50.0 75.0 100.0 2.00 6.00
SF 2 48.0 33.9 0.0 25.0 50.0 62.5 100.0 16.00 20.00
RE 3 60.2 28.6 0.0 50.0 50.0 75.0 100.0 4.00 22.00
MH 5 52.4 21.8 0.0 45.0 50.0 60.0 100.0 2.00 4.00
PCS 46.4 10.3 27.9 37.4 46.1 56.8 62.0 2.00 2.00
MCS 38.7 10.9 15.4 32.3 38.4 43.9 62.8 2.00 2.00

Phy – physical domain, Psy – psychological domain, Soc – social domain, Env – environment domain, PF –
physical functioning, RP – role physical, BP – bodily pain, GH – general health perceptions, VT – vitality, SF –
social functioning, RE – role emotional, MH – mental health, PCS – physical component summary, MCS – mental
component summary.

TEST OF SCALING ASSUMPTION FOR THE WHOQOL-BREF VS. SF-36 COMPARISON

To evaluate item internal consistency test and item discriminant validity test for both instru-
ments, multi-trait scaling techniques were used (Table 3). Item internal consistency describes
to what extent items belonging to the same scale do correlate one with each other and item
discriminant validity shows that items belonging to different scales should not correlate to a
great extent.

The range of the item internal consistency for the WHOQOL-BREF was 0.4–0.84 and 0.49–
0.97 for SF-36. A perfect success rate, with the criteria of correlations, which equal or exceed
0.40, was observed in the tests of the item internal consistency for both instruments. Results of
item discriminant validity and scaling success rates are also shown, with a near perfect success
rate achieved in tests of the item discriminant validity for both instruments.

RELIABILITY

Table 4 shows internal consistency for reliability tested by Cronbach’s 𝛼. The Cronbach’s 𝛼
values for internal consistency (reliability) for all the SF-36 scales were above 0.70 showing
good internal reliability of SF-36. The physical, psychological and environmental domains of
WHOQOL-BREF also had Cronbach’s 𝛼 values above 0.70. The social domain had a lower
Cronbach’s 𝛼 than expected at 0.652. Looking back into the three questions being assessed,
it was noted that question 21 dealt with sexual function asking: “How satisfied are you with
your sex life?” In the Ethiopian context, discussing your sex life is still fairly taboo and it was
theorized that this item was negatively influencing the internal reliability of the social domain.
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Table 3. Tests of item internal consistency and discriminant validity of the WHOQOL-BREF and SF-36

Range of correlations Internal consistency testsc Discriminant validity testd
Item-

internal
consistencya

Item-
discriminant

validityb

#Success/total Success rate
(%)

#Success/total Success rate
(%)

WHOQOL-BREF (n = 50)
Phy 0.4–0.84 0.01–0.78 7/7 100 27/28 96
Psy 0.53–0.80 0.06–0.78 6/6 100 24/24 100
Soc 0.70–0.81 0.27–0.53 3/3 100 12/12 100
Env 0.46–0.71 0.27–0.74 8/8 100 30/32 100

SF-36 (n = 100)
PF 0.64–0.97 0.25–0.78 10/10 100 78/80 97.5
RP 0.82–0.94 0.31–0.89 4/4 100 32/32 100
BP 0.79–0.79 0.45–0.74 2/2 100 16/16 100
GH 0.65–0.80 0.27–0.59 5/5 100 39/40 97.5
VT 0.49–0.73 0.14–0.66 4/4 100 32/32 100
SF 0.88–0.88 0.29–0.63 2/2 100 16/16 100
RE 0.93–0.97 0.45–0.85 3/3 100 24/24 100
MH 0.61–0.8 0.27–0.61 5/5 100 40/40 100
aCorrelation between items and hypothesized scale corrected for overlap. bCorrelation between items and other scales.
cNumber ≥ 0.40. dNumber of correlations significantly higher/total number of correlations.

Table 4. Reliability statistics for WHOQOL-BREF and SF-36

QoL questionnaire Domains Cronbach’s 𝛼 N of items

WHOQOL-BREF

Phy 0.768 7
Psy 0.738 6
Soc 0.652 3

Envir 0.744 8

SF-36

PF 0.968 10
RP 0.966 4
BP 0.923 2
GH 0.877 5
VT 0.817 4
SF 0.928 2
RE 0.975 3
MH 0.894 4

Table 5. Reliability Statistics for WHOQOL social domain

Cronbach’s 𝛼 Cronbach’s 𝛼 based on
standardized items

N of items

Qu 20, 21 and 22 0.652 0.685 3
Qu 20 and 22 only 0.851 0.854 2

Re-running the analysis by omitting question 21, greatly improved the Cronbach’s 𝛼 from
0.652 to 0.851 (Table 5).
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Table 6. Pearson’s correlation coefficients between WHOQOL-BREF and SF-36 (n = 50)

WHOQOL-BREF SF-36

Name Q1 GH1 PHY PSY SOC ENV PF RP BP GH VT SF RE MH

Q1 1.00
GH1 0.41∗∗ 1.00
PHY 0.69∗∗ 0.43∗∗ 1.00
PSY 0.56∗∗ 0.32∗ 0.76∗∗ 1.00
SOC 0.21 0.27 0.46∗∗ 0.48∗∗ 1.00
ENV 0.48∗∗ 0.25 0.64∗∗ 0.68∗∗ 0.50∗∗ 1.00

PF 0.23 0.46∗∗ 0.33∗ 0.32∗ 0.25 0.20 1.00
RP 0.34∗ 0.59∗∗ 0.46∗∗ 0.35∗ 0.17 0.30∗ 0.58∗∗ 1.00
BP 0.36∗ 0.76∗∗ 0.47∗∗ 0.35∗ 0.16 0.21 0.54∗∗ 0.70∗∗ 1.00
GH 0.25 0.78∗∗ 0.28 0.26 0.10 0.19 0.41∗∗ 0.60∗∗ 0.75∗∗ 1.00
VT 0.33∗ 0.70∗∗ 0.42∗∗ 0.39∗∗ 0.05 0.23 0.38∗∗ 0.55∗∗ 0.66∗∗ 0.70∗∗ 1.00
SF 0.16 0.68∗∗ 0.38∗∗ 0.25 0.15 0.37∗ 0.39∗∗ 0.57∗∗ 0.72∗∗ 0.59∗∗ 0.55∗∗ 1.00
RE 0.44∗∗ 0.52∗∗ 0.62∗∗ 0.50∗∗ 0.19 0.30∗ 0.64∗ 0.74∗∗ 0.71∗∗ 0.50∗∗ 0.54∗∗ 0.57∗∗ 1.00
MH 0.51∗∗ 0.67∗∗ 0.60∗∗ 0.46∗∗ 0.08 0.34∗ 0.46∗∗ 0.47∗∗ 0.73∗∗ 0.62∗∗ 0.63∗∗ 0.60∗∗ 0.65∗∗ 1.00
PCS 0.23 0.67∗∗ 0.32∗ 0.29∗ 0.22 0.20 0.81∗∗ 0.83∗∗ 0.80∗∗ 0.76∗∗ 0.59∗∗ 0.59∗∗ 0.65∗∗ 0.49∗∗

MCS 0.45∗∗ 0.70∗∗ 0.61∗∗ 0.47∗∗ 0.06 0.35∗ 0.35∗ 0.54∗∗ 0.75∗∗ 0.63∗∗ 0.75∗∗ 0.77∗∗ 0.77∗∗ 0.89∗∗

∗Correlation is significant at the 0.05 level (2-tailed). ∗∗Correlation is significant at the 0.001 level (2-tailed).
Q1 – overall QOL in WHOQOL-BREF, GH1 – general health in WHOQOL-BREF, Phy – physical domain, Psy – psychological domain,
Soc – social domain, Env – environment domain, PF – physical functioning, RP – role physical, BP – bodily pain, GH – general health
perceptions, VT – vitality, SF – social functioning, RE – role emotional, MH – mental health, PCS – physical component summary, MCS
– mental component summary.
In analysing level of correlation, the following have been assumed: high correlation: 0.5 to 1.0 or −0.5 to 1.0; moderate correlation: 0.3 to
0.5 or −0.3 to 0.5; low correlation: 0.1 to 0.3 or −0.1 to −0.3.

CONVERGENT AND DISCRIMINANT VALIDITY

The correlations for inter-domain/scale of the WHOQOL-BREF and the SF-36 are presented
in Table 6. The range of correlations for inter-domain/scales of the WHOQOL-BREF is
0.46–0.76 (all p < 0.001), showing a range of moderate (30%) to high (60%) associations
among domains. All the inter-scale correlations of the SF-36 showed moderate (14%) to high
(76%) associations (r range 0.38–0.89, all p < 0.001). Within WHOQOL-BREF, the range of
correlation between the general QoL question (Q1) and the domains was from 0.21–0.69,
whilst between the general health question (GH1) and the domains it was 0.25–0.43. The
correlations were between the social domain and general QoL and health questions (r = 0.21
and r = 0.27 respectively) and the environmental domain and the general health question
(r = 0.25). Within SF-36, there was good correlation between the general health question (GH)
and all the scale (r range 0.47–0.76).

Correlation between scores of the WHOQOL-BREF and the SF-36 are also shown in
this table. The relationship of the general item, Q1 (overall QoL from WHOQOL-BREF)
showed weak to moderate associations with scales of SF-36, including with the general health
question GH (r = 0.41, p < 0.001). The highest association (r = 0.51) was between Q1 and
MH of the SF-36. This implies that both measured similar concepts. Question GH from SF-36
showed weak to moderate associations with WHOQOL-BREF domains but a high association
(r = 0.78) with GH1 implying that both measured similar concepts, and that participants
were responding to this question consistently with both questionnaires. The hypothesis that
domain/scale scores should be positively correlated to self-perceived health status is better
supported with the SF-36 in this group of patients.

Looking in more detail at the associations between the SF-36 scales and the WHOQOL-
BREF domains, weak associations occurred between the social domain of WHOQOL-BREF
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and all SF-36 scale items (r range 0.05–0.25), as well as between the environmental domain
of WHOQOL-BREF and scale items PF, BP, GH, and VT of the SF-36 (r range 0.19–0.23).
Moderate associations were seen between the physical domain of WHOQOL-BREF and PF,
RP, BP, GH and VT of SF-36 (r range 0.28 and 0.47); and the psychological domain of
WHOQOL-BREF and PF, BP, RP, VT and MH of SF-36 (r range 0.32–0.46). The highest
correlations were found between the physical domains of WHOQOL-BREF and RE (r = 0.62)
and MH (r = 0.60) of the SF-36.

The correlation between the physical and psychological domains of the WHOQOL-BREF
and PF and MH of the SF-36 were 0.33 and 0.46 respectively, but the association between the
social domain and SF scale was low (r = 0.15). The first hypothesis that the corresponding
domain/scale of both instruments should be positively correlated is partially supported.

Regarding the summary measures of the SF-36, the physical domain of the WHOQOL-
BREF has weak association with PCS (r = 0.32) and the psychological domain of WHOQOL-
BREF has strong association with MCS (r = 0.47). A weak association was found between
the psychological domains of the WHOQOL-BREF and PCS of SF-36 (r = 0.29). This
supports the hypothesis that the psychological domain of WHOQOL-BREF should have weak
association with PCS, but the correlation between the physical domain and MCS was found to
be strong (r = 0.61).

Within SF-36, the strongest association were between PCS and PF, RP, BP and GH (0.75–
0.83) and between MCS and BP, VT, SF, RE and MH (0.76–0.89). Previous studies have found
that, three scales (PF, RP, BP) correlated most highly with the physical component (PCS)
measure whilst the mental component (MCS) correlated most highly with the MH, RE, and
SF scales.21,32,33

Overall, the results of validity examination showed that SF-36 has better convergent and
discriminant validity than WHOQOL-BREF in this group of participants. The social domain
of WHOQOL-BREF showed particularly poor correlation, which might be related to the small
number of questions in this domain or to poor internal validity of this domain (Cronbach’s
𝛼 = 0.652).

KNOWN GROUP VALIDITY

Table 7 shows that, in general, leprosy affected individuals with a greater number of symptoms
scored significantly lower on the physical domain of WHOQOL-BREF and in three scales of
SF-36 (RP, BP, MH) and MCS (all p < 0.05). Patients with less severe symptoms scored
significantly higher scores on physical, psychological and environmental domains as well
almost all the scales of SF-36. This supports the fourth hypothesis and indicated good known-
groups validity of both instruments.

INTER-RATER RELIABILITY

One way of performing reliability testing is to use the intra-class correlation coefficient (ICC).
It can be defined as, “the proportion of variance of an observation due to between-subject
variability in the true scores”. The range of the ICC may be between 0.0 and 1.0. The ICC will
be high when there is little variation between the scores given to each item by the raters, e.g.
if all raters give the same, or similar scores to each of the items. The ICC is an improvement
over Pearson’s 𝛾 and Spearman’s 𝜌, as it takes into account of the differences in ratings for
individual segments, along with the correlation between raters.34

In this study intra-class correlation was calculated by using ICC (2), “Two-Way Random”
method which works on two assumptions: (1) it models both an effect of rater and of ratee
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Table 7. Comparison of the mean scores in different domains of WHOQOL-BREF and SF-36 for leprosy affected
individuals with different symptoms severity

WHOQOL-BREF SF-36

PHYS PSYCH SOC-
IAL

ENVIR PF RP BP GH VT SF RE MH PCS MCS

Severity
level

None 67.9 68.8 41.7 52.3 76.3 87.5 83.0 69.3 73.4 62.5 87.5 80.0 51.7 51.4
Low 55.5 56.6 54.3 44.9 75.7 69.6 61.5 56.8 57.1 60.3 63.0 55.2 49.7 40.3
High 43.7 48.0 38.3 34.6 66.5 48.9 34.7 39.9 49.7 33.2 52.5 44.8 42.2 34.9

p value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.05 <0.05 <0.05 <0.05 <0.05

Number
of symp-
toms

None 67.9 68.8 41.7 52.3 76.3 87.5 83.0 69.3 73.4 62.5 87.5 80.0 51.7 51.4
1–3 56.4 52.9 42.5 40.9 83.0 75.6 57.7 59.4 63.8 63.8 68.3 64.0 50.1 43.9
4–7 47.8 52.2 47.6 39.5 67.8 54.7 45.4 45.3 50.5 42.0 54.9 46.1 44.8 35.9

p value <0.05 <0.001 <0.05 <0.001 <0.001

Table 8. Intra-class correlation coefficient

SF-36
domain

Intra-class correlationa 95% confidence interval F test with true value 0
Average measures Lower bound Upper bound Value df1 df2 Significance

PF 0.830 0.700 0.903 5.873 49 49 <0.001
RP 0.737 0.537 0.851 3.804 49 49 <0.001
BP 0.809 0.664 0.892 5.239 49 49 <0.001
GH 0.987 0.977 0.993 76.179 49 49 <0.001
VT 0.988 0.978 0.993 81.584 49 49 <0.001
SF 0.976 0.957 0.986 41.101 49 49 <0.001
RE 0.805 0.657 0.890 5.140 49 49 <0.001
MH 0.934 0.884 0.963 15.178 49 49 <0.001

Two-way random effects model where both people effects and measures effects are random. aType C intra-class
correlation coefficients using a consistency definition-the between-measure variance is excluded from the denominator
variance.

(i.e. two effects) and (2) assumes both are drawn randomly from larger populations (i.e. a
random effects model). Mean rating was selected, computing first the mean of each of the
8 domains of SF-36 (PF, RP, BP, GH, VT, SF, RE, MH), for each of the 50 participants in
both sets of interviews. The measure of consistency was chosen as this is recommended when
comparing means and results are summarized in Table 8.

An intra-class correlation of 0.7 is deemed acceptable, above 0.8 is optimal and a score of
above 0.9 would be considered excellent inter-rater reliability. Our results show that for four
out of the eight domains of SF-36 inter-rater reliability was excellent, three were in the optimal
range and one, physical role (RP) was in the acceptable range. The p-values, all under 0.001,
were statistically significant.

Discussion
This study assessed the reliability and validity of our Amharic version of the SF-36 by
comparing it to the Amharic WHOQOL-BREF in measuring HRQoL in individuals with
leprosy.

The Amharic translation of SF-36 was translated following standard procedures.35 Inter-
viewers reported that it was easy to use and that most participants understood the questions.

Descriptive statistics revealed positively skewed score distributions of the WHOQOL-
BREF domains and SF-36 scales indicating more patients scored less than the mean group
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scores. Taking into consideration that 69% of patients interviewed were attending hospital
because they were unwell, this result would be expected, and would be an indication of validity.
This was further supported by the high ceiling effect noted in the PF scale of SF-36 (34%)
and 24% for RP and 25% for RE, supporting the theory that our patient group would have
a large proportion of people with some limitations in physical functioning, and work/social
activities.

Comparison between the Amharic SF-36 and the validated Amharic WHOQOL-BREF
found that item internal consistency and item discriminant validity were good. Internal
consistency reliability estimates for each domain/scale exceeded 0.70, except for the social
domain of WHOQOL-BREF where results were heavily skewed by Question 21 relating to
satisfaction in sex life. This is traditionally a taboo subject in Ethiopia, and a subject that
is often difficult to discuss with healthcare professionals. The strong correlation between all
WHOQOL-BREF domains (except the social domain) with the mental component rather than
the physical component may reflect the strong mental health component of the WHOQOL-
BREF. The Amharic SF-36 may have better reliability than the Amharic WHOQOL-BREF in
this group of participants.

The results of validity examination showed that convergent and discriminant validity for
SF-36 inter-scale was better than that for WHOQOL-BREF inter-domain, in this group
of participants. Correlations between the scores of corresponding domains/scales between
the WHOQOL-BREF and SF-36 supported the first hypothesis that the corresponding
domain/scale of both instruments should be positively correlated with the exception that the
association between the social domain and SF scale was low (r = 0.15). The second hypothesis
stating that the physical and psychological domains of the WHOQOL-BREF should have weak
associations with MCS and PCS of the SF-36, respectively was partially supported as the
correlation between the physical domain and MCS was found to be strong (r = 0.61), possibly
reflecting the strong mental health component of the WHOQOL-BREF. The third hypothesis
that domain/scale scores should be positively correlated to self-perceived health status is better
supported with the SF-36 in this group of patients. Good known-group validity for both
instruments supported the fourth hypothesis as there was a consistent trend of decreasing
scores in the WHOQOL-BREF and SF-36 with increasing severity and number of leprosy
related symptoms.

The inter-rater reliability was very good with all the scales scoring between the acceptable
and excellent range.36

At the commencement of our study, there were two published studies assessing quality of
life using SF-36 in leprosy patients in a clinical situation. Both studies were based in Brazil.
One assessed the quality of life in 107 patients attending a health facility for leprosy treatment15

and the second study assessed the quality of life in 49 patients on treatment for paucibacillary
(PB) leprosy.16 The second study found that quality of life scores in 63% of patients with
PB leprosy were not affected. Most of these patients were diagnosed early with no leprosy
reaction or nerve function impairment. The study of Lustosa et al.15 found that patients with
reactions, increased disability grades and a perception of stigma had a significantly lower score
in all scales of SF-36. Recently, more studies with people affected by leprosy are reporting the
use of SF-36 to assess HRQoL. In Bangladesh, 29 patients with erythema nodosum leprosum
(ENL), a chronic and often severe complication of leprosy, had significantly worse HRQoL in
all 8 domains of SF-36, compared to 46 leprosy patients without ENL.37 Similar findings in
Brazil, discussed the effect of ENL on the HRQoL of leprosy patients as measured by SF-36.38

In 2019, a Brazilian study compared SF-36 and DLQI in leprosy patients, finding that SF-36
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was the better HRQoL assessment tool covering non-dermatological sequelae of leprosy such
as body or nerve pain, and disability.39 The use of SF-36 is reported in African leprosy patients
for the first time here.

The Amharic SF-36 scores in our sample of 100 Ethiopian patients with leprosy were much
lower compared to the Ethiopian normative data.22 The difference was more marked in the
scales regarding bodily pain and social functioning. This may be explained by the fact that
81% of patients interviewed were on treatment for leprosy reaction, 31% of which felt unwell
on the day of the interview and 46% had severe symptoms. The significant relationship between
reduced HRQoL and physical pain has been previously described in other studies.12 The lower
social scores in the social functioning of individuals with leprosy may reflect the stigma that
exists in leprosy. The scores in both emotional and physical role scales were lower in leprosy
affected people indicating difficulties with work or other activities because of physical health
and emotional problems.

In our study, strong correlations were found between higher grades of disability (determined
by EHF scores) and lower SF-36 scores, in PF, BP, SF, RE, MH, PCS, and MCS. The
correlation between higher level of severity of symptoms and lower HRQoL scores was
statistically significant in all the scales of SF-36. This was also mostly true for the number
of symptoms experienced and for patients who were unwell on the day of the interview.
These differences in scores in the Amharic SF-36 between patient categories indicate that
the questionnaire has good construct validity.

The study is not without limitations. Self-administered questionnaires are preferable, as
interviewer led questionnaire may score higher,40 but have better completion rates. Using
interviewers is essential in populations were literacy rates and levels of education are low,
but conversations and explanations may have influenced some of the answers.

Conclusion
Our Amharic version of the SF-36 is valid and reliable. We are confident that this instrument
is useful to measure HRQoL in clinical trials involving Ethiopian participants with leprosy.
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