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Background: Two population surveys were conducted in Belarus: The Living Conditions, Lifestyle and Health (LLH)
in 2001 (n=2000) and The Health in Times of Transition (HITT) in 2010 (n=1800). Each survey included a question
on health status. The LLH questionnaire provided a 4-point Verbal Response Scale, but the HITT questionnaire
used a 5-point scale. When translated into Russian, only two response categories of these scales had identical
wording. These differences made a direct comparison of self-reported health status between 2001 and 2010
difficult. Methods: We conducted a Health Category Response Scale (HCRS) survey in 2010 (n=570) using a
100ths graduated Visual Analogue Scale (VAS) to understand how the response categories of different scales
are perceived by Russian speakers. We implemented the HCRS survey’'s data to calculate the weighted health
status (WHS) for each of the original surveys and to compare health status in Belarus between 2001and 2010.
Results: The WHS in Belarus showed a small, but statistically significant, improvement of 2.9 points on a 0-100
scale between 2001 and 2010 (56.2 vs. 59.1). Identical response categories were perceived differently on a 4-point
and 5-point VAS. The category ‘good’ (‘Xopoiee’) measured ~12 points higher, and the category ‘bad/poor’
(‘lnoxoe’) measured ~16 points lower, on the 4-point compared with the 5-point VAS. Conclusion: Our HCRS
survey and novel method enabled a direct comparison of questions with different response options. When applied
to the LLH and HITT projects, we concluded that health status in Belarus has improved between 2001 and 2010.

Introduction according to how they feel, and self-reported health status has

S

proved to be a strong predictor of mortality, morbidity and health

elf-reported health status is an important indicator of people’s  care utilization."™ Approved measures of subjective health are es-
actual health."” Individuals can describe their current health  tablished in population health and lifestyle surveys"® and in



health-related quality of life studies.®”® Various health measurement
instruments have included questions on self-reported general health
using different wording, layouts and response scales.**™*' The
numerical rating scales known as Visual Analogue Scales (VAS)
have been widely used and evaluated to assess health status, 213
pain'*'® and other symptoms in various studies.'®!” Some health
measurement instruments have used ordered categorical response
options known as a Verbal Response Scale (VRS) or Likert
scale,” % or both.'®?® This article presents the results of our
study, the Health Category Response Scale (HCRS) survey that
used a VAS to compare self-reported health status in Belarus
between 2001 and 2010.

In the past decades, two European Union (EU)-funded projects
(Institute for Advanced Studies, Vienna) investigated health, lifestyle
and living conditions in several former Soviet Union (fSU) countries
during the time of transition after dissolution of the Soviet Union in
the 1990s.>'" These were the Living Conditions, Lifestyle and
Health (LLH) project (2000-03)*' and the Health in Times of
Transition (HITT) project (2009-13), a cross-national follow-up
project that continues the research of the LLH project.”? The LLH
project’s population survey was conducted in 2001 in eight fSU
countries (Armenia, Belarus, Georgia, Kazakhstan, Kirgizstan,
Moldova, Russia and Ukraine),21 and the HITT project’s survey
was conducted in 2010 in nine fSU countries (the original eight
fSU countries plus Azerbaijan).”” The design and development of
each project’s questionnaires have been described elsewhere.*™*’
Data from these two EU-funded projects were used to explore
changes in self-reported health status in Belarus between 2001
and 2010.

Both the LLH and HITT surveys asked participants about their
current health status, but the exact wording and response categories
provided were not identical. In the LLH project, respondents were
asked: ‘How would you describe your state of health these days?
Would you say it is... with four possible response options
(4-point VRS): (i) good; (ii) quite good; (iii) rather bad; and
(iv) bad. In the HITT project, respondents were asked: ‘In general,
would you say your health is ...  with five possible response options
(5-point scale): (i) very good; (ii) good; (iii) fair; (iv) poor; or (v) very
poor. When translated into Russian, only two of the response options
from each questionnaire directly corresponded. The option ‘good’
from both questionnaires (the LLH and HITT) was translated as
‘Xopoiee’. The options ‘bad’ from the LLH project and ‘poor’
from the HITT project were translated as ‘[110xo0e’. All other health
response categories from the original projects were different in the
English and Russian translations. The LLH instrument also included
response options ‘quite good’ as ‘Ckopee Xopomiee’ and ‘rather bad’
as ‘Cxopee minoxoe’, and the HITT instrument also consisted of
response options ‘very good’ as ‘Ouenn xopomee’, ‘fair’ as
‘Ynosaersopurensnoe’ and ‘very poor’ as ‘Ouenn nioxoe’. As the
response options used were different between these two projects, it is
difficult to make a direct comparison of self-reported health status
between the two time points (2001-LLH and 2010-HITT) using only
data from the original EU projects.

Our study has two main objectives: (i) to devise a method to
measure the strength of the Russian response categories used in
the LLH and HITT projects; and (ii) to use these measurements to
compare self-reported health status in Belarus between 2001
and 2010.

Methods

Our HCRS survey, based on a VAS and using self-completed ques-
tionnaires (in Russian), was carried out in three different geograph-
ical areas in Belarus: (i) Gorki (staff and patients of the outpatient
clinic of the District Hospital); (ii) Mogilev (undergraduate students
and staff from Mogilev State Technological University); and
(iii) Pinsk (undergraduate students and staff from Polesski State
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University). A non-probability (convenience) sample of Russian
speakers was chosen. The target group was adults aged >17 years,
as the general age of secondary school graduates in Belarus is 16
years.

Research tool & VAS

Two HCRS questionnaires were developed: one questionnaire
concerned the question on self-reported health status from the
LLH project (2001) and the second one the question from the
HITT project (2010). Part I of both new questionnaires included
general socio-demographic questions regarding age, gender and
education status of the study participants.

Both Part II and Part III of each HCRS questionnaire included a
VAS (a vertical 100ths graduated ruler) with: (i) a 4-point scale for
the LLH-related and (ii) a 5-point scale for the HITT-related ques-
tionnaires. Boxes with the verbal response categories (labels) from
each of the original project were placed on the left side of the ruler.
Figures showing the LLH-related and HITT-related VAS are
available in the Supplementary Appendix (Supplementary figures
S1 and S2, respectively). Participants were asked to rate verbal
health response categories between 0 and 100 by drawing a line
from the labelled box to the point on the VAS, where 0 represented
the worst/unhealthiest grade and 100 the best/healthiest grade.

In Part II, respondents were asked about their own health status.
First, they reported their current health status using either the
4-point or 5-point VRS (LLH-related or HITT-related question-
naire, respectively). Then, participants were asked to grade this on
the VAS.

In Part IIT (the main part of each questionnaire), participants
were asked to measure the strength of each Russian response
category (either LLH-related or HITT-related) on a similar 0-100
VAS. The draft HCRS questionnaires (in Russian) were piloted in
Belarus among a Russian-speaking population (n=10). After minor
amendments, the final version was administered.

Questionnaire administration

The HCRS survey took place in Belarus between September and
November 2010. The LLH- and HITT-related questionnaires were
allocated alternately (‘quasi-randomization’) and administered
face-to-face. Each participant received only one version of the ques-
tionnaire: either the LLH- or the HITT-related version.

Statistical analysis

Data were analysed using PASW Statistics 18 software. The mean
VAS score, standard deviation (SD) and range (minimum-—
maximum) of each health response category from our HCRS
survey (4-point for the LLH and 5-point for the HITT) were
calculated. An independent samples t-test or one-way analysis of
variance test was conducted to compare mean VAS ratings by
gender, age group and place of survey.”®*° The weighted health
status (WHS) was then calculated for the LLH and HITT projects
using the following equation:*’

WHS = ’[(N1 /NY) x Mean;] 4 [(N,/N,) x Mean,]

o (N, /N x Meann]]
where:
WHS — Weighted health status.
e N;,—...—N, — number of participants for each response

category in original project (n=4 for the LLH and n=5 for
the HITT).

e Mean; —...— Mean, — mean rating for each response category
based on VAS measurement from the HCRS survey.

e N — total valid number of participants in original project (LLH
and HITT).
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Bootstrapping methods were used to produce confidence intervals
(CIs) for the WHS for the LLH and HITT projects.”® For each
project, 1000 samples without replacement were taken, the
weighted (average) health status calculated for each and the 95%
CI calculated using the 2.5th and 97.5th percentiles.’® An independ-
ent t-test was then used to compare the mean weighted average
scores in the two surveys using the bootstrapped samples.*®>"

Ethics

Approval to conduct surveys was given by the Clinical Director of
Gorki District Hospital and the Principals of both Universities. All
questionnaires were treated anonymously.

Results

A total of 598 questionnaires were received of which 570 were fully
completed, valid and used in the analysis. Twenty-eight question-
naires were excluded (20 were invalid and eight respondents rated
thresholds between categories), giving a total of 275 (48.2%)
LLH-related and 295 (51.8%) of HITT-related questionnaires
(table 1).

Characteristics of the study participants

Overall, 85 out of 570 questionnaires (14.9%) were completed in
Gorki, 109 (19.1%) in Mogilev and 376 (66.0%) in Pinsk (table 1).
Participants in the HCRS survey were relatively young with mean
age of 23.3 years [SD 10.7, range (17-82)]. This was similar for those
who received our LLH-related [mean age 23.1 years, SD 10.0, range
(17-77)] and HITT-related [mean age 23.5 years, SD 11.4, range
(7-82)] questionnaires. For further statistical analysis, the study par-
ticipants were categorized into two groups: <25 years and >25 years
(table 1). Overall, more than half of the respondents in our survey,
349 out of 570 (61.2%) had completed secondary education, 105 out
of 570 (18.4%) had incomplete higher, 61 out of 570 (10.7%) had
completed higher and 38 out of 570 (6.7%) had completed
secondary special education (table 1). Only a small proportion of
the respondents (3.0%, 17 out of 570) had incomplete secondary
education (table 1). The socio-demographic characteristics of the
study participants that received LLH-related and HITT-related ques-
tionnaires (Part I) were similar according to the place of survey, age,
gender and education (table 1).

Among 275 respondents who completed our LLH-related ques-
tionnaire, 73 (26.5%) reported their own health status as ‘good’, 171
(62.2%) as ‘quite good’, 29 (10.5%) as ‘rather bad’ and two (0.7%)
reported ‘bad” health status. Among 295 participants who received
our HITT-related questionnaire, 17 (5.8%) reported their own
health status as ‘very good’, 156 (52.9%) as ‘good’, 114 (38.6%) as
‘fair’, eight (2.7%) as ‘poor’ and nobody reported ‘very poor’ health
status. Mean self-reported health status of those who completed the
LLH-related and HITT-related questionnaires (Part IT) was similar
according to the VAS self-measurements (table 1).

Based on the VAS measurements of the Russian categories from
the LLH and HITT projects made by participants during our HCRS
survey (Part I1I), mean, SD and range were calculated for each health
response category separately for the LLH-related (4-point) and the
HITT-related (5-point) scales.

VAS ratings for the LLH-related HCRS survey

The mean rating for the ‘good’ health response category on the
LLH-related VAS was 90.0; for ‘quite good’, 69.3; for ‘rather bad’,
37.0 and for ‘bad’, 13.0 (table 2). A figure demonstrating measure-
ments of the each response category from the LLH and HITT
projects is available in the Supplementary Appendix (Supplementary
figure S3).

There were no statistically significant differences in mean rating
for any of the health response categories (LLH) by gender or age

Table 1 Characteristics of the study participants by type of ques-
tionnaire, HCRS-2010? survey

Characteristics Type of questionnaire

LLH-related n=275 HITT-related n=295

Socio-demographic n (%) n (%)
Place
Gorki 33 (12.0) 52 (17.6)
Mogilev 54 (19.6) 55 (18.6)
Pinsk 188 (68.4) 188 (63.7)
Age
<25 years 224 (81.5) 239 (81.0)
>25 years 51 (18.5) 56 (19.0)
Gender
Female 195 (70.9) 213 (72.2)
Male 80 (29.1) 82 (27.8)
Education
Incomplete secondary 4 (1.5) 13 (4.4)
Completed secondary 170 (61.8) 179 (60.7)
Completed secondary special 18 (6.5) 20 (6.8)
Incomplete higher 54 (19.6) 51(17.3)
Completed higher 29 (10.5) 32 (10.8)
Self-reported health status Mean (SD) Mean (SD)
(range) (range)
0-100 VAS measurements 71.9 (15.8) 71.7 (14.8)
(20.0-100.0) (20.0-100.0)

a: HCRS-2010: our Health Category Response Scale survey
conducted in Belarus, 2010 (n=570).

groups (table 2). There was some evidence of a statistically signifi-
cant difference in the mean score of the LLH ‘good’, ‘quite good” and
‘rather bad’ health response categories by place of survey; however,
the actual difference in mean scores between the groups was small
(table 2).

VAS ratings for the HITT-related HCRS survey

The ‘very good’ health response category on the VAS (HITT-related)
was rated with a mean of 95.7; ‘good’, 77.9; ‘fair’, 54.6; ‘poor’, 29.2
and ‘very poor’, 9.9 (table 3).

There was a statistically significant difference in the mean ratings
for ‘very poor’ health response category between males and females,
and for ‘poor’ and ‘very poor’ between the two age groups (>25
years and >25 years) (table 3). A one-way analysis of variance
showed a statistically significant difference in the mean score for
‘good’ from the HITT health response category, but again the size
of differences in mean scores between the groups was small (table 3).

Weighted health status

In the original LLH project (n=2000), 87 participants (4.4%) have
reported that they ‘don’t know” when were asked about their health
status. These participants were excluded from the calculation of the
weighted health status, and only the participants with valid
responses (n=1913) were included (table 4). In the original HITT
project, all (n=1800) participants reported their health status
(table 4). The mean rating of each response category (from the
LLH and HITT projects) based on VAS measurements from our
HCRS survey was used to calculate the weighted health status
(WHS) in Belarus separately for the LLH (2001) and HITT (2010)
projects (table 4).

A small increase of 2.9 points on a 0100 scale for the WHS in
Belarus was found (56.2 vs. 59.1) between 2001 and 2010 (table 4).
The 95% Cls were calculated for the WHS in the LLH and the HITT
surveys using bootstrapping methods®®*' (table 4). The t-test
comparing the weighted average health status for the LLH and
HITT surveys was statistically significant (P <0.001).
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Table 2 The LLH-related (four-point) HCRS measurements (Mean, SD, range) on VAS (0-100) by gender, age and place of survey (n=275)

LLH-related VAS (0-100) measurements, Mean (SD) (range: minimum-maximum)

Gender Age groups Place of survey Total
n=275

Male Female <25 >25 Gorki Mogilev Pinsk
n=80 n=195 n=224 n=51 n=33 n=54 n=188

Good 89.3 90.4 90.5 87.9 84.6 92.1 90.4 90.0
(7.8) (8.2) (7.3) (10.7) (12.9) (6.2) (7.0) (8.1)
(65-100) (55-100) (65-100) (55-100) (55-100)* (70-100)* (55-100)* (55-100)

Quite good 68.6 69.5 69.2 69.4 67.4 73.2 68.5 69.3
9.2) (9.4) 9.1) (10.4) (11.0) (8.1) (9.10) (9.5)
(50-90) (50-90) (50-90) (50-90) (50-90)* (50-90)* (50-90)* (50-90)

Rather bad 35.5 37.6 374 353 31.7 39.4 373 37.0
(10.9) (9.0) (8.7) (13.0) (13.5) (10.0) (8.3) (9.6)
(5-60) (10-60) (5-60) (5-60) (5-50)* (0-0) (5-60)* (5-60)

Bad 13.1 12.9 12.5 14.8 141 141 12.4 13.0
(8.4) (7.8) (7.6) (9.4) 9.1) 9.1) (7.4) (8.0)
(0-50) (0-35) (0-40) (0-50) (0-35) (0-50) (0-40) (0-50)

*Statistically significant, P<0.05 (One-way analysis of variance test).

Table 3 The HITT-related (five-point) HCRS measurements (Mean, SD, range) on VAS (0-100) by gender, age and

place of survey (n=295)

HITT-related VAS (0-100) measurements, Mean (SD) (range: minimum-maximum)

Gender Age groups Place of survey Total
n=295

Male Female <25 >25 Gorki Mogilev Pinsk
n=82 n=213 n=239 n=56 n=52 n=55 n=188

Very good 94.9 96.0 95.7 95.6 94.9 95.8 95.9 95.7
4.9) (5.3) (5.0) (6.2) (6.7) (5.4) 4.7) (5.2)
(80-100) (65-100) (75-100) (65-100) (65-100) (75-100) (75-100) (65-100)

Good 77.6 78.0 77.5 79.6 79.9 76.1 77.9 77.9
(8.2) (7.6) (7.7) (7.8) (8.7) (7.6) (7.6) (7.8)
(60-95) (60-95) (60-95) (60-95) (60-95)* (60-90)* (60-95)* (60-95)

Fair 54.6 54.6 54.2 56.3 56.8 53.3 54.4 54.6
(9.3) (8.6) (8.4) (10.0) (11.5) (7.3) (8.2) (8.8)
(25-80) (30-80) (25-80) (30-80) (30-80) (40-80) (25-80) (25-80)

Poor 29.9 28.9 28.6 315 28.6 29.9 291 29.2
(9.0) (9.0) (8.6) (10.4) (13.7) (6.8) (7.9) (9.0)
(5-60) (5-50) (5-50)** (5-60)** (5-60) (20-50) (5-50) (5-60)

Very poor 11.6 9.2 9.2 12.9 11.6 10.9 9.1 9.9
(8.6) (6.9) (6.6) (10.0) (10.4) (6.8) (6.5) (7.5)
(0-50)** (0-30)** (0-40)** (0-50)** (0-50) (0-30) (0-40) (0-50)

*Statistically significant, P<0.05 (One-way analysis of variance test).
**Statistically significant, P<0.05 (Independent t-test).

Table 4 Weighted health status in Belarus in 2001 and 2010, based on the LLH-2001 (n=2000), HITT-2010 (n=1800) and HCRS-2010°

(n=570) surveys

4-point scale LLH-2001 HCRS-2010? VAS (0-100) 5-point scale HITT-2010 HCRS-2010? VAS (0-100)
n (%) Mean score n (%) Mean score
Good® 312 (16.3) 90.0 Very good 56 (3.1) 95.7
Quite good 830 (43.4) 69.3 Good® 566 (31.4) 77.9
Fair 911 (50.6) 54.6
Rather bad 487 (25.0) 37.0 Poor© 236 (13.1) 29.2
Bad® 293 (15.3) 13.0 Very poor 31 (1.7) 9.9
Valid 1931 (100.0) Valid 1800 (100.0)
Weighted health status-2001: 56.2 Weighted health status-2010: 59.1
95% CI* 54.8-57.1** 95% CI* 58.2-59.9**

a: HCRS-2010: our Health Category Response Scale survey conducted in Belarus, 2010 (n=570).
b: ‘Good’ is equivalent of ‘Xopouee’ (Rus.).

¢: ‘Bad’ and ‘Poor’ both are equivalent of ‘Ilioxoe’ (Rus.).

*Using bootstrapping method.

**P<0.001 (Independent t-test).
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Discussion

Although both EU projects (LLH-2001 and HITT-2010) asked about
self-reported health status, they used questions with slightly different
wording and different verbal response categories.”'**"** We
designed our study to make possible a direct comparison of health
status in Belarus between 2001 (the LLH) and 2010 (the HITT). As
with both projects, our survey was conducted in Belarus in Russian,
and different areas of Belarus were represented in this study. The
study design, size and sample were chosen because of their advantage
of practicality.*®??

A limitation of our study when applied to the LLH and HITT
projects is that we did not exactly replicate the demographics of the
original studies.”’ ™’ There were differences in age, gender and
education status between the LLH and HITT, which were
population surveys, and the HCRS survey, which used a convenience
sample of mainly university students. The purpose of our HCRS
survey was to use a group of Russian speakers in Belarus to
compare the strength of the Russian response categories used in
the two original population surveys. Although, there may be differ-
ences between old and young people in how they would understand
and rate common Russian words and phrases as ‘very good’, we do
not believe these differences would be large. Furthermore, even if age
differences in rating do exist in understanding and interpreting
various self-reported health outcome measures,”” we are mainly
interested in the differences between the LLH and HITT
categories. As the HCRS survey questionnaires were allocated
using a pseudo-random method, the characteristics of those
answering the two HCRS questionnaires were similar (table 1),
and therefore our results should reflect differences in how these
two sets of categories are rated. For this reason, we thought it un-
necessary that the HCRS should be a population survey and instead
placed the emphasis on obtaining a large number of ratings using a
convenience sample of Russian speakers in Belarus. This approach
was highly successful, and we were able to include results from >500
Russian speakers in three Belarusian cities (table 1). Despite this, it
would be very interesting to adjust the results by age category using a
stratified analysis. In practice, however, there are only a small
number of people aged >25 years in the HCRS, and therefore such
an approach would not be practical in our study, as the results for
those aged >25 years would not be very accurate.

Other advantages of our HCRS survey were the ability to (i) test
questions and wording from both original EU projects simultan-
eously; and (ii) prevent response bias, as one person would receive
only one randomly allocated version of the questionnaire (the LLH-
or HITT-related).

We designed a VAS 100ths graduated ruler for both the 4-point
and the 5-point response categories of the original LLH and HITT
projects. VASs with various layout (vertical or horizontal), different
scale rating and response category scales have been applied and
validated in various international studies.**® We are not aware of
any literature with a similar approach to that used in our study. We
chose a vertical 100ths graduated ruler (VAS) to measure the
strength of each response category used in the original LLH and
HITT projects. First, we asked participants to rate their own
health using both a VRS and a VAS, before our primary question
concerning the wording of the Russian response categories from the
LLH and HITT projects. This was to introduce the idea of grading
and help them to understand the context of the main task.

It is interesting that the same health response categories (Russian
words) were rated very differently on the LLH- and HITT-related
VASs. The category ‘good’ (‘Xopomiee’) measured ~12 points
higher, and the category ‘bad/poor’ (‘[l10x0€’) measured ~16
points lower, on the 4-point compared with the 5-point VAS
(tables 2 and 3). This suggests that respondents may place more
emphasis on the relative position of categories and whether they
are the most extreme choice, and less emphasis on the actual
wording of the category.

We then calculated the WHS for both the LLH (2001) and the
HITT (2010) projects to compare the health status between the two
time points (table 4). The average health status in Belarus showed a
small, but statistically significant, improvement of 2.9 points on a 0—
100 scale between 2001 and 2010 (56.2 vs. 59.1) that may also be an
important change.***°

We successfully used our HCRS survey to standardize the results
from the original EU-funded projects with different response
categories. The importance of our study is that it demonstrates
that a survey method based on a VAS can be used to measure and
compare health status between various population surveys with
different response categories. A similar approach could be used in
other research studies to compare scales with different response
categories, in longitudinal studies and perhaps to compare studies
in different languages.

Conclusion

We developed a method for comparing 4-point and 5-point health
response categories. When applied to the LLH (2001) and HITT
(2010) projects, a direct comparison showed a perceived improve-
ment in health status. This type of survey method based on a VAS
may be useful in other quantitative studies where a comparison
needs to be made between similar questions with different
response category scales. Also, our HCRS survey has showed an
important secondary finding of the impact of the number of
response categories in population-based studies when, whatever
the wording, individuals may subconsciously assume that
categories are equally spaced.

Supplementary Data
Supplementary data are available at EURPUB online.
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Key points

e The use of this novel method, the HCRS survey, successfully
enabled a direct comparison between two EU-funded
projects (the LLH-2001 and HITT-2010) that had
measured self-reported health status differently.

e Weighted health status was calculated for Belarusian re-
spondents for the 2001 (LLH) and 2010 (HITT) surveys.
There was a difference of 2.9 in the mean score on a 0—
100 graduated VAS between the two projects showing a
small, but statistically significant, improvement in
self-reported health status.




e Individuals rated the same health response categories very
differently depending on the overall number of categories
available, showing the impact of the number of response
categories in population-based studies.

e This methodological approach may be useful for comparing
health status with other countries that participated in the
original EU projects, and can be applied to other research
with different response scales or different languages and lon-
gitudinal studies.
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