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Abstract
Background: The high and fluctuating mortality and rising health inequalities in post-Soviet countries have
attracted considerable attention. However, there are very few individual-level data on distribution of health
outcomes in Central Asian countries of the former Soviet Union. We analysed socioeconomic predictors of two
self-rated health outcomes in a national survey in Kazakhstan.
Methods: We used data from the 2012 Kazakhstan Household Health Survey on 12,560 respondents aged 15+.
Self-rated health, self-reported worsening of health, and a range of socio-demographic variables were collected in
an interview. The self-rated health outcomes were dichotomized and logistic regression was used to estimate their
associations with education, income, ownership of a car, second house and computer, marital status, ethnicity and
urban/rural residence.
Results: The prevalence of poor/very poor self-rated health was 5.3%, and 11.0% of participants reported worse
health compared to 1 year ago. After controlling for age, sex and region, all socio-demographic factors were related
to self-rated health. After adjusting for all variables, education and car ownership showed the most consistent
effects; the odds ratio of poor health and worsening of health were 0.43 (95% confidence interval 0.32-0.58) and
0.54 (0.44-0.68) for university vs. primary education, respectively, and 0.64 (0.51-0.82) and 0.68 (0.58-0.80) for car
ownership, respectively. Unmarried persons, ethnic Russians and urban residents also had increased prevalence of
poor health in multivariable models.
Conclusions: Despite the limitations of using subjective health measures, these data suggest strong associations
between two measures of self-rated health and a number of socioeconomic characteristics. Future studies and
health policy initiatives in Kazakhstan and other Central Asian countries should take social determinants of health
into account.
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Background
The high mortality rates and dramatic changes in countries of the former Soviet Union since 1990 have attracted
considerable attention [1-5]. In addition to the high and
fluctuating mortality, the growing social disparities have
been one of the dominant features of the post-communist
transition. Indeed, rising socioeconomic inequalities in
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health have been reported from all countries where they
have been studied [6-9]. However, most information to
date came from Russia and the Baltic states; by contrast,
very little data are available in the Central Asian republics
of the former Soviet Union.
Kazakhstan has one of the highest mortality rates in the
WHO European region; in 2010, life expectancy at birth
(men and women combined) was 68.6 years, similar to
69.0 years in Russia but considerably lower than 81.2 years
in the “old” European Union countries (WHO Health for
all database). As in other post-communist countries, the
transition had its winners and losers, and one would
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expect that those in lower socioeconomic position would
have worse health. However, very little is known about the
distribution of health in the Kazakh population by socioeconomic and demographic characteristics. We are aware
of only one study in the literature exploring individuallevel influences on health in Kazakhstan [10] and were are
not aware of any published study in other Central Asian
countries.
In this paper, we seek to fill this gap in the literature.
We used data from the 2012 Kazakhstan Household
Health Survey to investigate the associations of two selfreported outcomes (self-rated health and worsening of
health with a range of socioeconomic characteristics and
to assess whether these associations are independent from
other socio-demographic measures. Self-rated health is a
widely used health status indicator which has been shown
to be a good predictor of objective health outcomes, including mortality, in studies within populations [11]. Although subjective, self-reported outcomes have been
found useful in the absence of objective health measures.

Methods
Data source

We used the data from Kazakhstan Household Health
Survey (HHS) conducted in 2012. A nationally representative multi-stage sampling approach was used. First,
452 Census Control Areas (CCA, mean size 1200 inhabitants per area) were randomly selected from complete
list of all CCAs covering the entire country, proportionally to size of their respective Oblast (region). Second,
12,560 households were randomly selected from the
chosen CCAs. The target population of the survey were
all residential households with at least one resident aged
15 years and over. In each household, one respondent
completed the survey. The response rate was 93%. Data
were collected by trained interviewers using computer
assisted personal interviews (CAPI).
Measurements

We used two outcome variables. First, self-rated health was
assessed by the question “how would you rate your health
in general?” with responses on a 5-point scale: “very good”;
“good”; “neither good or bad”; “bad”; and “very bad”. For
our analyses, responses bad and very bad were combined
into poor health, and responses very good, good and neither good or bad were combined into “not bad health”.
Second, in order to assess the consistency of the results,
we also used a second self-rated health variable, based on
the question “how would you rate your health as a whole
in contrast with 1 year ago?”, again with responses on a 5point scale: much better; better; the same; worse; much
worse. The responses were dichotomized in worse (combining bad and very bad) vs. not worse (much better, better, the same).
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Socio-demographic characteristics

In addition to age and sex, a number of socio-demographic
characteristics were used in the following categories. Marital status was grouped into married vs. unmarried (combining widowed, divorced and single). Education was classified
into primary or less; vocational; secondary; and university.
The ethnicity of respondents was categorized as Kazakhs,
Russians and others. Household income was assessed by a
single question on total monthly household income. The
reported values were equalized for the household size
(using coefficient 0.4 for the second and every other household member), and collapsed into quartiles in the final analytical sample; given the large number of missing values,
persons who did not report income were classified in separate category labeled “missing income”. Finally, we used
ownership of car, computer and second house as markers
of the material conditions of the respondent’s household.
Statistical analysis

We conducted a complete case analysis; i.e. we excluded
105 subjects with missing data on any of the variables used
in the analysis. In descriptive analysis, we tabulated unadjusted frequencies of both health outcomes by each predictor variable. The associations between self-rated health
and socio-demographic characteristics were estimated in
logistic regression in 3 steps. First, we estimate odds ratios
(and 95% confidence intervals) adjusted for age (5-year
age groups were used a categorical variable), sex and region. Second, we additionally adjusted for education and
income. Finally, all variables were included in the model
simultaneously. All analyses were performed using STATA
software, version 12 (Station College, Texas, USA).

Results
The overall prevalence of poor health was 5.3%, and
11.0% reported worse health compared to 1 year ago
(Table 1). The distribution of the responses on self-rated
health was as follows: very good 10.2%, good 51.7%, neither good nor bad 32.7%, bad 4.8%, very bad 0.5% (not
shown in table). The prevalence of both outcomes declined with increasing education and income, and it was
higher among women, unmarried subjects, respondents
of non-Kazakh ethnicity, in rural areas, and in persons
who did not have car, second house or computer.
Table 2 shows the results of logistic regression analysis
of self-rated health. After controlling for age, sex and region (Model 1), all socioeconomic variables except second
house were significantly associated with poor health.
When education and income were added (Model 2), the
effect of income was attenuated but the remaining associations did not change substantially. With all variables included (Model 3), education and car ownership remained
strongly and significantly associated with poor health but
the associations with marital status, Russian ethnicity and
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Table 1 Descriptive characteristics of participants
Characteristic

Number of subjects

% with poor health

% reporting worse health than 1 yr ago

Total

12,455

5.3

11

Men

5,198

3.5

7.7

Women

7,257

6.5

13.5

15-24

1,860

0.6

1.7

25-34

2,530

1.0

3.0

35-44

2,280

1.4

5.9

45-54

2,181

3.1

8.0

55-64

1,753

7.8

18.4

65+

1,851

20.6

34.3

Primary or less

1,272

17.4

27.1

Vocational

3,344

5.1

12.1

Sex

Age group

Education

Income quartile

Married

Ethnicity

Urban

Car ownership

Second house

Computer

Region

Secondary

3,854

4.6

9.5

University

3,985

2.2

6.5

Q1 (lowest)

2,647

6.6

12.8

Q2

2,597

7.2

14.3

Q3

2,680

4.7

11.1

Q4 (highest)

2,546

3.3

6.7

Missing

1,985

4.3

9.9

Unmarried

5,324

7.7

14.4

Married

7,131

3.5

8.6

Kazakh

7,468

3.2

8.5

Russia

3,823

9.1

15.5

Other

1,164

5.9

13.0

Urban

5,016

4.6

10.4

Rural

7,439

5.7

11.5

No

6,790

7.9

15.2

Yes

5,665

2.1

6.1

No

11,799

5.4

11.2

Yes

656

2.7

8.2

No

6,997

7.7

14.3

Yes

5,458

2.1

6.9

Almaty City

853

3.8

14.9

Astana

1,072

1.9

4.1

Center

976

2.3

4.9

East

1,096

11.0

18.2

North

2,231

7.4

15.5

South

4,334

5.0

9.8

West

1,893

4.2

9.8

rural residence were attenuated but remained significant.
However, the association with income and computer ownership became statistically insignificant.
Table 3 shows analyses of worsening of health over the
last year. The results were broadly similar to those of selfrated health. Education and car ownership were very strong

predictors of health worsening and the strength of the associations was not attenuated by adjustment for other characteristics. The effects of income, marital status and rural
residence were attenuated but retained some of their effect.
In contrast to self-rated health, ethnicity was not associated
with reporting worse health than a year ago.
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Table 2 Odds ratios (95% confidence intervals) of poor self-rated health by socioeconomic characteristics
Characteristic
Education

Income quartile

Married

Ethnicity

Urban

Car ownership

Second house

Computer

Primary or less

Model 1

Model 2

Model 3

OR (95% CI)

OR (95% CI)

OR (95% CI)

1.0

1.0

1.0

Vocational

0.58 (0.46-0.73)

0.56 (0.44-0.71)

0.58 (0.45-0.73)

Secondary

0.51 (0.40-0.64)

0.55 (0.43-0.69)

0.54 (0.42-0.69)

University

0.36 (0.27-0.47)

0.42 (0.31-0.56)

0.43 (0.32-0.58)

Q1 (lowest)

1.0

1.0

1.0

Q2

0.77 (0.61-0.98)

0.81 (0.64-1.03)

0.78 (0.61-0.99)

Q3

0.66 (0.51-0.86)

0.73 (0.55-0.94)

0.81 (0.62-1.05)

Q4 (highest)

0.63 (0.47-0.85)

0.72 (0.53-0.98)

0.85 (0.62-1.18)

Missing

0.90 (0.67-1.21)

0.95 (0.71-1.28)

1.00 (0.74-1.35)

Married

1.0

1.0

1.0

Unmarried

1.70 (1.41-2.06)

1.55 (1.28-1.89)

1.38 (1.13-1.69)

Kazakh

1.0

1.0

1.0

Russia

1.44 (1.18-1.75)

1.49 (1.22-1.82)

1.29 (1.05-1.59)

Other

1.11 (0.82-1.5)

1.06 (0.78-1.43)

1.00 (0.74-1.36)

Urban

1.0

1.0

1.0

Rural

1.28 (1.06-1.54)

1.47 (1.2-1.78)

1.28 (1.05-1.56)

No

1.0

1.0

1.0

Yes

0.52 (0.42-0.65)

0.55 (0.44-0.68)

0.64 (0.51-0.82)

No

1.0

1.0

1.0

Yes

0.71 (0.43-1.17)

0.82 (0.50-1.35)

1.06 (0.64-1.77)

No

1.0

1.0

1.0

Yes

0.64 (0.51-0.80)

0.71 (0.56-0.90)

0.81 (0.63-1.04)

Model 1: adjusted for age, sex and region; Model 2: additionally adjusted for income and education; Model 3: adjusted for all variables in the table.

Discussion
In this large national survey in Kazakhstan, we found strong
associations between two measures of self-rated health and
a number of socioeconomic characteristics. Education and
car ownership showed the strongest and most consistent
associations with self-rated health. The effects of income
were attenuated in multivariable models. Russian ethnicity,
unmarried status and rural residence were also associated
with self-rated health, but their effects were less consistent
between the two health measures.
The major limitation of this study is the cross-sectional
nature of the data. As socioeconomic position may be influenced by declining health, it is difficult to be confident
about the direction of the associations. While education is
usually completed relatively early in life and it is unlikely
to be affected by health status, we can be less certain that
income and ownership of car, second house or computer
indeed preceded changes in health.
The second major limitation is the fact that both our
health outcomes were self-reported. However, self-reported
health is an important outcome; there is an extensive evidence that self-reported health is a useful indicator of
health, and it strongly predicts mortality and other

outcomes, including cardiovascular disease and cancer
[11-14], although caution is needed when extrapolating results from self-rated health to mortality [15]. Self-reported
measures may not be reliable in cross-cultural comparisons
[16], and cultural patterns in responding to questions may
affect the absolute levels of self-rated health. The levels of
poor health observed in this study were substantial lower
than in other former communist countries [17,18]. As this
study was organised by the Kazakh Ministry of Health, the
interviewers may have been perceived as governmental officials; this may have contributed, in addition to cultural
norms, to a positive mode of reporting. Although the two
questions on self-reported health used in our analyses
would partly reflect different influences (the question on
health compared to a year ago would be more likely to reflect changes over the past year), the general pattern of results was consistent, supporting the validity of the outcome.
An important methodological issue to consider is the
generalizability of the results. The HHS sample was designed to be nationally representative, but this aim can be
affected by incomplete sampling frame, imperfect identification of samples households, or non-response. We are not
aware of problems with the sampling frame or fieldwork
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Table 3 Odds ratios (95% confidence intervals) of worse health than a year ago by socioeconomic characteristics
Characteristic
Education

Income quartile

Married

Ethnicity

Urban

Car ownership

Second house

Computer

Primary or less

Model 1

Model 2

Model 3

OR (95% CI)

OR (95% CI)

OR (95% CI)

1.0

1.0

1.0

Vocational

0.73 (0.60-0.88)

0.73 (0.60-0.88)

0.75 (0.62-0.91)

Secondary

0.52 (0.43-0.63)

0.53 (0.44-0.65)

0.54 (0.45-0.66)

University

0.52 (0.42-0.63)

0.55 (0.45-0.68)

0.54 (0.44-0.68)

Q1 (lowest)

1.0

1.0

1.0

Q2

0.84 (0.70-1.00)

0.88 (0.74-1.06)

0.87 (0.72-1.04)

Q3

0.82 (0.68-0.99)

0.90 (0.74-1.08)

0.93 (0.77-1.13)

Q4 (highest)

0.59 (0.47-0.73)

0.66 (0.53-0.83)

0.71 (0.56-0.90)

Missing

0.85 (0.68-1.05)

0.90 (0.72-1.11)

0.92 (0.73-1.14)

Married

1.0

1.0

1.0

Unmarried

1.42 (1.24-1.62)

1.31 (1.14-1.50)

1.22 (1.06-1.41)

Kazakh

1.0

1.0

1.0

Russia

0.93 (0.81-1.08)

0.96 (0.83-1.11)

0.89 (0.77-1.04)

Other

0.97 (0.78-1.19)

0.92 (0.74-1.14)

0.90 (0.73-1.12)

Urban

1.0

1.0

1.0

Rural

1.08 (0.95-1.24)

1.21 (1.05-1.39)

1.13 (0.98-1.31)

No

1.0

1.0

1.0

Yes

0.66 (0.57-0.75)

0.69 (0.60-.80)

0.68 (0.58-0.80)

No

1.0

1.0

1.0

Yes

0.96 (0.71-1.31)

1.11 (0.81-1.51)

1.19 (0.87-1.63)

No

1.0

1.0

1.0

Yes

0.96 (0.83-1.10)

1.09 (0.93-1.26)

1.20 (1.02-1.40)

Model 1: adjusted for age, sex and region; Model 2: additionally adjusted for income and education; Model 3: adjusted for all variables in the table.

and response rate was high. Non-responders generally tend
to be less healthy, have less favourable health behaviours,
and have less privileged socioeconomic position. All this
could affect the absolute levels of health and socioeconomic
indicators in the sample. As mentioned above, the prevalence of poor health in HHS was lower than in other postcommunist countries, and this might to some extent be
due to the high response rate (leading to inclusion of more
healthy persons than at lower response rates). In any case,
however, response rate is unlikely to bias the estimates of
associations between variables.
Despite these limitations, our study provides useful evidence, particularly given the lack of individual-level data
from the Central Asian countries of the former Soviet
Union. The countries in this region followed heterogeneous
patterns of socioeconomic development after the dissolution of Soviet Union, with different countries choosing different health or social systems [19,20]. However, many of
the uniform challenges are similar, including the rising social inequalities [21,22].
The life expectancy in Kazakhstan follows trends similar
to other Central Asian countries but considering that its
GDP per capita is the highest in Central Asia ($13,900 in

2012), life expectancy in Kazakhstan is surprisingly low.
Kazakhstan has high mortality from CVD and from external causes but we are not aware about any data on socioeconomic distribution of these important conditions
within the Kazakh population (or any other Central Asian
country).
Consistently with findings in a recent report from survey in Almaty [10], our results on self-rated health suggest considerable socioeconomic differentials in health in
Kazakhstan. In crude analyses, differences were present by
virtually all socioeconomic characteristics available in the
survey. However, the multivariate analyses revealed several
interesting features. Firstly, education was the most robust
and consistent predictor of both health outcomes. This
is consistent with other research in a number of postcommunist countries [23-27]. Since education is unlikely
to be affected by the reverse causation bias, it remains the
most useful and readily available indicator of individual socioeconomic position in former communist countries. In
most populations with available data, education is associated with health behaviours (associated with chronic diseases), health care seeking behaviours and mental health,
all of which are likely to be associated with self-reported
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health. In addition, as education is completed relatively
early in life, it is also likely to reflect accumulation of health
insults over the life course. The fact that education was not
substantially affected by adjustment for income may suggest that the influences linked to education are more important than income or factors associated with income.
Income has often been used as the primary marker of
socioeconomic position in some western-based studies. In
our data from Kazakhstan, it was strongly related to both
health outcomes but the association was substantially attenuated in multivariable models. In fact, car ownership
seemed to perform as good as, or better than, income in
predicting health. This may be due to misreporting or
misclassification of income by study participants, as a single question is often considered inadequate to measure income precisely. On the other hand, car ownership in
Kazakhstan may have a particular significance, potentially being a visible marker of socioeconomic position
(as long as the poor performance of the income variable
was not entirely due to income misclassification) or a
measure of wealth (of which income is not a good measure). In addition, the association of income with selfreported health was substantially attenuated by education,
suggesting that education may act as a confounder for income. In either case, car ownership is measured more easily and more precisely in population-based studies, and it
may be a more practical measure of material conditions
for population studies in the region.
By contrast, ownership of second house was not an important predictor of either health outcome. This is probably due to the fact “second house” may have different
meanings – from a dacha (not a specific measure of wealth)
to second apartment in a city (which, anecdotally, is a
measure of wealth). Similarly, computer ownership was not
statistically associated with health in multivariable models;
this may reflect the fact that computers became widely affordable and are not anymore marker of wealth.
We found that participants reporting Russian ethnicity
had moderately increased risk of poor health. This pattern
is consistent with many other studies in former Soviet
countries. It may reflect either genuinely worse health status of the Russian minorities, consistent, for example, with
higher mortality of Russians in census-linked analyses in
Lithuania [28] or unlinked data from Kyrgyzstan [29]. Alternatively, however, we cannot exclude the possibility
of differential reporting of self-rated health in Kazakh
Russians compared to other Kazakh ethnicities.
We found slightly worse health in urban population
than in rural areas. This is surprising, given the higher
income and education in urban areas. We can only
speculate whether the difference may be due to differential reporting between rural and urban respondents,
perhaps due to differential expectations. On the other
hand, it is reassuring that, consistently with most other
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studies, poor health was associated with unmarried
status and female sex.

Conclusion
Overall, data from the Kazakh national study have shown
considerable differentials in self-rated health by several socioeconomic characteristics. The results are broadly consistent with studies in western European and in other
eastern European countries. Education and car ownerships
were the best predictors of health. The results suggest that,
as in other parts of the world [30], socioeconomic factors
are powerful determinants of health in Central Asian countries, and governments should pay attention to social inequalities in health as part of their policies.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
AS and MB have analysed the data, jointly drafted the manuscript and participated
in writing the final version of the paper. TN, ZZ, and MM participated in designing
the statistical analyses and critically revised the manuscript. AS designed the study,
coordinated data collection and critically revised the manuscript. MM participated
in designing the statistical analyses, drafting of the manuscript and in writing the
final version. All authors read and approved the final manuscript.
Acknowledgements
The HHS was a joint initiative by the Ministry of Health of the Republic of
Kazakhstan and the Bank for Reconstruction and Development. The data
collection were funded by the Kazakhstan Health Sector Technology Transfer
and Institutional Reform Project and coordinated by the Academy of
Preventive Medicine, Almaty. The analyses were supported by a grant from
the Ministry of Education and Science of the Republic of Kazakhstan. AS was
supported by the Talap Scholarship of the Nazarbayev University.
Author details
1
Centre for Life Sciences, Nazarbayev University, 53 Kabanbay batyr ave.,
Astana 010000, Kazakhstan. 2Department of Epidemiology and Public Health,
University College London, London, UK. 3Academy of Preventive Medicine,
Almaty, Kazakhstan.
Received: 27 February 2014 Accepted: 17 July 2014
Published: 30 July 2014
References
1. Notzon FC, Komarov YM, Ermakov SP, Sempos CT, Marks JS, Sempos EV:
Causes of declining life expectancy in Russia. JAMA 1998, 279:793–800.
2. Bobak M, Marmot M: East-west mortality divide and its potential
explanations: proposed research agenda. Br Med J 1996, 312:421–425.
3. Leon DA, Chenet L, Shkolnikov V, Zakharov S, Shapiro J, Rakhmanova G,
Vassin S, McKee M: Huge variation in Russian mortality rates 1984-94:
artefact, alcohol, or what? Lancet 1997, 350:383–388.
4. Marmot M, Bobak M: Social and economic changes and health in Europe
East and West. Eur Rev 2005, 13:15–31.
5. Bobak M, Marmot M: Societal transition and health. Lancet 2009, 373:360–362.
6. Leinsalu M, Vagero D, Kunst A: Estonia 1989-2000: enormous increase in
mortality differences by education. Int J Epidemiol 2003, 32:1081–1087.
7. Murphy M, Bobak M, Nicholson A, Rose R, Marmot M: The widening gap in
mortality by educational level in the Russian Federation, 1980-2001.
Am J Public Health 2006, 96:1293–1299.
8. Shkolnikov VM, Deev AD, Kravdal O, Valkonen T: Educational differentials in
male mortality in Russia and northern Europe: a comparison of an
epidemiological cohort from Moscow and St Petersburg with the male
populations of Helsinki and Oslo. Demographic Res 2004, 10:1.
9. Plavinski SL, Plavinskaya SI, Klimov AN: Social factors and increase in
mortality in Russia in the 1990s: prospective cohort study. Br Med J 2003,
326:1240–1242.

Supiyev et al. BMC Public Health 2014, 14:768
http://www.biomedcentral.com/1471-2458/14/768

10. Abikulova AK, Tulebaev KA, Akanov AA, Turdalieva BS, Kalmahanov SB,
Kumar AB, Izekenova AK, Mussaeva BA, Grjibovski AM: Inequalities in
self-rated health among 45+ year-olds in Almaty, Kazakhstan: a
cross-sectional study. BMC Public Health 2013, 13:654.
11. Idler EL, Benyamini Y: Self-rated health and mortality: a review of
twenty-seven community studies. J Health Soc Behav 1997, 38:21–37.
12. Haring R, Feng YS, Moock J, Volzke H, Dorr M, Nauck M, Wallaschofski H,
Kohlmann T: Self-perceived quality of life predicts mortality risk better
than a multi-biomarker panel, but the combination of both does best.
BMC Med Res Methodol 2011, 11:103.
13. Giltay EJ, Vollaard AM, Kromhout D: Self-rated health and physician-rated
health as independent predictors of mortality in elderly men. Age Ageing
2012, 41:165–171.
14. DeSalvo KB, Bloser N, Reynolds K, He J, Muntner P: Mortality prediction
with a single general self-rated health question. A meta-analysis. J Gen
Intern Med 2006, 21:267–275.
15. Perlman F, Bobak M: Determinants of self rated health and mortality in
Russia - are they the same? Int J Equity Health 2008, 7:19.
16. Salomon JA, Tandon A, Murray CJ: Comparability of self rated health:
cross sectional multi-country survey using anchoring vignettes.
Br Med J 2004, 328:258.
17. Bobak M, Pikhart H, Hertzman C, Rose R, Marmot M: Socioeconomic
factors, perceived control and self-reported health in Russia: a
cross-sectional survey. Soc Sci Med 1998, 47:269–279.
18. Bobak M, Murphy M, Rose R, Marmot M: Societal characteristics and health
in the former communist countries of Central and Eastern Europe and
the former Soviet Union: a multilevel analysis. J Epidemiol Community
Health 2007, 61:990–996.
19. Rechel B, Roberts B, Richardson E, Shishkin S, Shkolnikov VM, Leon DA,
Bobak M, Karanikolos M, McKee M: Health and health systems in the
commonwealth of independent states. Lancet 2013, 381:1145–1155.
20. Rechel B, Ahmedov M, Akkazieva B, Katsaga A, Khodjamurodov G, McKee M:
Lessons from two decades of health reform in Central Asia. Health Policy
Plan 2012, 27:281–287.
21. Cornia GA, Pannicia R (Eds): The Mortality Crisis in Transitional Economies.
New York: Oxford University Press; 2000.
22. United Nations Children’s Fund: A Decade of Transition. Regional Monitoring
Report No. 8. Florence: UNICEF; 2001.
23. Bobak M, Hertzman C, Skodova Z, Marmot M: Own education, current
conditions, parental material circumstances, and risk of myocardial
infarction in a former communist country. J Epidemiol Comm Hlth
2000, 54:91–96.
24. Bobak M, Pikhart H, Rose R, Hertzman C, Marmot M: Socioeconomic
factors, material inequalities, and perceived control in self-rated health:
cross-sectional data from seven post-communist countries. Soc Sci Med
2000, 51:1343–1350.
25. Bobak M, Hertzman C, Skodova Z, Marmot M: Socioeconomic status and
cardiovascular risk factors in the Czech Republic. Int J Epidemiol 1999, 28:46–52.
26. Carlson P: Educational differences in self-rated health during the Russian
transition: evidence from Taganrog 1993-94. Soc Sci Med 2000, 51:1363–1374.
27. Shkolnikov VM, Jasilionis D, Andreev EM, Jdanov DA, Stankuniene V,
Ambrozaitiene D: Linked versus unlinked estimates of mortality and
length of life by education and marital status: evidence from the first
record linkage study in Lithuania. Soc Sci Med 2007, 64:1392–1406.
28. Jasilionis D, Stankuniene V, Ambrozaitiene D, Jdanov DA, Shkolnikov VM:
Ethnic mortality differentials in Lithuania: contradictory evidence from
census-linked and unlinked mortality estimates. J Epidemiol Community
Health 2012, 66:e7.
29. Guillot M, Gavrilova N, Pudrovska T: Understanding the “Russian
mortality paradox” in Central Asia: evidence from Kyrgyzstan.
Demography 2011, 48:1081–1104.
30. Marmot M, Allen J, Bell R, Bloomer E, Goldblatt P: WHO European review of
social determinants of health and the health divide. Lancet 2012,
380:1011–1029.

Page 7 of 7

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges

doi:10.1186/1471-2458-14-768
Cite this article as: Supiyev et al.: Levels and distribution of self-rated
health in the Kazakh population: results from the Kazakhstan household
health survey 2012. BMC Public Health 2014 14:768.

• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

