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ABSTRACT

BACKGROUND: The socioeconomic determinants of health can be understood as the social conditions in which
people live and work. The objective of the study was to explore the socioeconomic determinants of health in adults
aged 18 years and above with the Ethiopian context for possible policy directives and intervention.

METHODS: A community based survey was conducted in Kersa District, Jimma Zone on a sample of 422 adults,
who were residing in a randomly selected ten kebeles (nine rural and 1 urban). Data were collected through face-
to- face interview. The outcome variable was self rated general health state which is measured in a single five point
Likert item, which is dichotomized as “poor health” and “good health” for subsequent analysis.

RESULTS: Household asset index was constructed as a proxy measure for socioeconomic status a single
household asset index was constructed for the whole sample using principal component analysis (PCA). Majority of
the respondents 378 (89.6%) rated their health state as good and 44 (10.4%) rated their health state as poor. The
Bivariate analysis exhibited association of statistical significance with age (P value o yreng = <0.001), moderate
physical activity OR(95%CI:0.22-0.81), place of residence OR(95%CI:1.33-6.33) and alcohol consumption OR
(95%ClI: 0.07-0.83) but the independent predictors of poor health state were sufficient physical activity of moderate
intensity OR (95%Cl :0.19-0.77) ,age OR (95%Cl: 1.02-1.07) and sex OR ( 95%Cl: 1.12-4.79).

CONCLUSIONS: The socioeconomic determinants of health in this study converged mainly on to negative
lifestyle practice such as level of physical activity and the socio demographic characteristics sex and increasing age
which signifies upcoming intervention strategies in the future should emphasize health problems of females and the
elderly. And also equipping the community with the right information about the benefits of sufficient physical
activity deserves special attention.
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INTRODUCTION show this gradient in their study of British civil servants,
known as the Whitehall studies (9). Since then the social

The socio-economic determinants of health can be gradient has been shown for many diseases and health

understood as the social conditions in which people live
and work. Lack of income, inappropriate housing, unsafe
workplaces, and lack of access to health systems are
some of the social determinants of health leading to
inequalities within and between countries (1).

The  relationship  between  socio-economic
characteristics and health, and the causal pathways
underlying such a relationship continues to be a widely
debated topic by economists and other social scientists
(2-7). As noted by Deaton and Paxson, “There is a well
documented but poorly understood gradient linking
socio-economic status to a wide range of health
outcomes” (8).

Social epidemiological research indicates that poor
health is not simply confined to those at the bottom of the
social hierarchy. There is a 'social gradient' of mortality
and morbidity that affects all members of society. With
each step as one moves down the social ladder, the worse
one's health is. Marmot and colleagues were the first to

determinants. The pattern persists at all levels, such that
those of even relatively high socioeconomic position die
at younger ages than those at the highest levels (10).

An unprecedented opportunity exists to improve
health in some of the world's poorest and most vulnerable
communities - if approaches are chosen that tackle the
real causes of health problems. The most powerful of
these causes are the social conditions in which people
live and work, referred to as the social determinants of
health (SDH). Social determinants reflect people's
different positions in the social "ladder" of status, power
and resources. Evidence shows that most of the global
burden of disease and the bulk of health inequalities are
caused by social determinants (11, 12).

Communicable  diseases,  malnutrition, and
reproductive ailments account for most of the mortality
gap between high- and low-income countries and
between the rich and the poor (13, 14). The poor also
often suffer from higher rates of non-communicable

123 Department of Health Planning and Health Services Management, Public Health Faculty, Jimma University P.O.Box 378

Jimma Ethionia



72 Ethiop J Health Sci.

Vol. 18, No.3

November 2008

diseases such as depression and cardiovascular diseases
in North America and alcohol-related ailments in the
Russian Federation. Malnutrition is a double burden:
poorest groups have both high rates of malnutrition and
diabetes and obesity (15).

Causal pathways between the social determinants of
health and health outcomes are not well understood.
Some believe increases in life expectancy are strongly
linked to healthcare spending (16). Other authors suggest
that differentials in life expectancy and infant mortality
between populations are due to other factors including
lifestyles and preferences(17-19), social class and
occupation (20, 21), and environmental factors (22, 23).

Evidence from trends in health inequalities - in both
the developing and developed world supports the notion
that health inequalities rise with rising per capita
incomes. The association between health and inequality
and per capita income is probably due in part to
technological change going hand in hand with economic
growth, coupled with a tendency for the better off to
assimilate new technology ahead of the poor (24).

Recent studies in Ethiopia have also documented

similar pattern. According to a study in
Eastern Ethiopia the effect of age, male gender and
income to be positive on health seeking behavior in that
the relatively rich, the elderly and males were found to be
more likely to seek care when they were sick and to visit
higher-level health facilities (25).
Mortality was seen to be less likely in the literate, the
married and those gainfully employed (26). Furthermore,
causes of mortality in the study population were typical
of conditions that are prevalent in least developing
countries, infectious and communicable diseases (27).

Depicting the pattern and determinants for
inequalities in health access and utilization that impact
health status would help policy makers in designing
appropriate health systems which addresses health
inequities and inequalities (28).

Therefore, this study tried to identify the extent of
socioeconomic determinants of health in adults aged 18
and above with the Ethiopian context for possible policy
directives and intervention.

SUBJECTS AND METHODS

The study was conducted in Kersa district from February
10 — 25, 2008. Kersa district is located in Jimma Zone,
Oromia Regional State, in South West Ethiopia. The
capital of the district, Serbo, is located 22 km east of
Jimma and 324km from Addis Ababa. A community
based cross-sectional study design was employed. The
source population comprised all adults aged 18 years
and above residing in the Kersa District at least for 6
months or more before the study period.

The district has 31 kebeles, which were stratified
into rural and urban. Serbo, the only urban and nine rural

kebeles were selected randomly out of the 30.
Households were selected by simple random sampling
methods based on the house number list retrieved from
the respective kebele administration and the district
health office. From the selected households, eligible
respondent were selected randomly by using the Kish
table (29). A sample size of 422 was computed, taking
confidence level of 95%, anticipated frequency of
individuals with poor self rated health state of 50% and
margin of error of 5%, 10%non response rate. The total
sample was distributed using proportional to size
allocation to each kebele.

The variables included in this study were socio-
demographic and economic characteristics, life style
variables, physical access to health facility, and 7 Likert
items measuring social support. A single 5 point Likert
item was used for general self rated health state from
“very good” to “very bad” which was dichotomized into
two categories; ‘very good’ and ‘good’ health ratings
were combined as “good health state” and ‘moderate’
,’bad’ and ‘very bad’ ratings were taken as “poor health
state”. These variables (poor/good health state) were
defined as 0-1 dummy variable where 0 stands for good
health state and 1 stands for poor health state.

A single wealth index was constructed for the
whole sample using principal component analysis (PCA),
and the households were categorized into five economic
groups (quintiles) the lowest 20% referring to the poorest
quintile while the highest 20% referring to the richest
quintile.

The enumerators were high school graduates who
speak the local language fluently and well acquainted
with the locality. Following training on the research
objectives and interviewing techniques, data collection
was commenced at the household level using structured
pretested questionnaire under close supervision. Up to
three visits were paid to households where the eligible
respondent was not available at the time of earlier visits.
The data were entered; edited, cleaned and analyzed was
carried out using SPSS windows version 12.0.1.

Ethical clearance was obtained from Ethical
Clearance Committee of the Public Health  Faculty,
Jimma University. A written letter was submitted to
Kersa District Health Office and to the respective kebeles
to acquire permission from the local officials. Informed
verbal consent was obtained from each respondent.

RESULTS

A total of 422 adults were interviewed, of whom 377
(89.3%) were rural residents and the remaining 45
(10.7%) were urban residents. Three hundred ninety five
of the respondents (93.6%) were Muslims, 363 (86%)
were married, 401 (95.0%) belong to the Oromo ethnic
group 311 (73.3%) were without formal education. Males
make up about half of the respondents 213 (50.5%). Most
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of the respondents 203 (49.3%) were farmers by
occupation, followed by housewives 132 (31.3%). The
average family monthly income was 262 + 10 Ethiopian
Birr. Most 253 (60.0%) of the families earn less than 200
Ethiopian Birr per month (Table 1).

Three hundred (81.0%), of the households were
located within 60 minutes walking distance from the
nearest health institution, moreover, 403 (95.5%)
reported traveling on foot to reach the nearest health
facility.

The majority of respondents 356 (84.4%), were self
employed where as 12 (2.8%) were either government or

non government employee and the remaining 54 (12.8%)
reported not working for payment at the time of the study
.The main reason for not being engaged in any job was
home making or caring for family 41 (75.9%), old age 3
(5.6%) and ill health 1 (1.9%).

The wealth index revealed that 72 (19.1%) of rural
households & 12 (26.7%) of urban households were in
the lowest wealth quintile and 70 (18.6%) of rural
households & 15 (33.3%) of urban households were in
the highest wealth quintile (Table 2).

Table 2. Distribution of households by wealth quintile and place of residence, Kersa District, Jimma Zone, February,

2008
Self rated health Frequency Percentage (%)
Very good 289 68.5
Good 89 21.1
Moderate 31 7.3
Bad 9 2.1
Very bad 4 0.9
Total 422 100

Table 3. Distribution of general health state description, Kersa district, Jimma Zone, February, 2008

Wealth index Place of residence

Total N (%)

Rural N (%)

Urban N (%)

Q1pooresty* 72 (19.1) 12 (26.7) 84 (19.9)
Q. 78 (20.7) 7 (15.6) 85 (20.1)
Qs 80 (21.2) 4 (8.9) 84 (19.9)
Q. 77 (20.4) 7(1.7) 84 (19.9)
Qs 70 (18.6) 15 (33.4) 85 (20.1)

377 (100) 45 (100) 422 (100)

* Qy. The lowest 20%
** Qs The highest or the top 20%

General health state was rated by the respondents as very
good 289 (68.5%), good 89 (21.1%) and the rest
31(7.3%), 9 (2.1%) and 4 (0.9%) rate their health state as
moderate, bad and very bad respectively (Table 3).
Considering  lifestyle practices, the overall
prevalence of alcohol consumption was found to be 3.1%
where male respondents were accounting 5.2% and
female respondents making up 1.0%. Heavy drinking was
reported by 2 (0.5%) where both sexes exhibiting equal

percentage. The prevalence for tobacco use was 10.7 %
(16.0% males and 5.3% females) and daily smokers were
14 (3.3%).The prevalence of khat chewing was 68%

(38.7% males and 29.3% females) and daily khat
chewing was reported by 81 (19.2%).
Three hundred eighteen (75.4%) reported

insufficient physical activity, in contrast to 104 (24.6%)
who stated to have sufficient physical activity. Of those
with sufficient physical activity, rural residents account
for 93 (22.0%).
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Tablel. Socio-demographic characteristics of respondents (n=422), Kersa District Jimma Zone, Oromia region,

February, 2008

Socio-demographic characteristics Frequency (%)
Residence of Respondents
Urban 45 (10.7)
Rural 377 (89.3)
Age
18-29 148 (35.1)
30-39 124 (29.4)
40-49 73 (17.3)
28;59 47 (11.1)
30(7.2)
Sex
Male 213 (50.5)
Female 209 (49.5)
Religion
Muslim 395 (93.6)
Orthodox Christian 26 (6.2)
Catholic 1(0.2)
Ethnicity
Oromo 411 (95.0)
Amhara 16 (3.8)
Guragie 4 (0.9)
Keffa 1(0.2)
Marital status
Unmarried 44 (10.4)
Married 363 (86.0)
Divorced 1(0.2)
Widowed 14 (3.3)
Educational status
No formal schooling 311 (73.3)
Less than primary 60 (14.2)
Primary education 21 (5.0
Junior Secondary education 15 (3.6)
High school completed 9(2.1)
More than high school education 6 (1'4 )
Occupational status
Farmer 208 (49.3)
House wife 132 (31.3)
Daily laborer 35 (8.3)
Government worker 7(1.7)
Merchant 23 (5.5)
Students ’
Jobless 10 (2.4)
Retired 6(14)
1(0.2)

Three hundred seventy eight (89.6%) reported to have
good general health state, the remaining 44 (10.4%) were
reported having poor general health state. The
sociodemographic variables sex and age showed a
statistically significant association with poor self rated
health state with females and increase in age,
independently associated with poor health state. This

implies that for each one year increase in age, there was a
4% increased chance of having poor self rated health
state. Females were more than 2 times likely to report
poor self rated as compared to males or (2.31,95%ClI:
1.12-4.79). Individuals with sufficient physical activity
were 61% less likely to report to poor health state or
(0.39, 95%Cl: 0.19-0.77) (Table 4).
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Table 4. logistic regression analysis of poor health state and socio demographic and life style variables among adults,

Kersa District, Jimma Zone,Oromia,February 2008 (N= 422)

Self rated health

Odds Ratio (OR)

Variables Poor Good Crude Adjusted

N (%) N (%) (95%Cl) (95%ClI)
Sex*
Male 18 (4.3) 195 (46.2) 1 1
Female 26 (6.2) 183 (43.3) 1.54 (0.82-2.90) 2.31(1.12-4.79)
Residence
Rural 34 (8.3) 343 (81.3) 1 1
Urban 10 (2.4) 35 (8.3) 2.88 (1.31-6.33) 2.06 (0.87-4.89)
Physical activity**
Insufficient 26 (4.3) 292 (69.2) 1
Sufficient 18 (4.3) 86 (20.4) 0.43 (0.22-0.81) 0.39(0.19-0.77)
Alcohol
No 40 (9.5) 369 (87.4) 0.244 (0.07-0.83) 0.263(0.068-1.015)
Yes 4 (0.9) 9(2.1) 1 1
Wealth Index 0.978 0.981
(continuous) (0.866-1.106) (0.864-1.11)
Age*** 1.035 1.040

(continuous)

(1.013-1.057) (1.017-1.065)

*p value = 0.024 ** p value =0.07

DISCUSSIONS

Self rated health is widely used in health studies because
it is generally accepted as a good predictor of morbidity
and mortality. Self reported data on perceived health
status has been shown to be highly predictive of mortality
and other health outcomes (30, 31).

Up on bivariate analyses, self rated health state was
associated with age, sex, place of residence, habit of
alcohol consumption and level of physical activity. But,
on multivariate regression model age, sex and level of
physical activity were the independent predictors for poor
health state.

In this study only 10.4% of the respondents rated
their health as poor, which is a lower value when
compared to the Ethiopian national health survey report
(39.2%) . The fact that 89.6% reported good health state
might be due to the reason that the study area is a site for
community based education of Jimma University (JU),
which may have impact on the community as a result of
various health promotion and awareness raising efforts at
the grass root level (32).

An increasing age has shown an increased odds of
poor health state OR (1.04; 95%Cl, 1.02-1.07) with the
implication of a 4% increased chance of reporting poor
health state with a unit increase in age. This is consistent
with the Indian study ,where older women reported
significantly poorer subjective health than men (p value <
0.01) this could be explained with the fact that health
depreciates with increasing age (33).Besides this study
revealed an increased poor health rating among females,

***n value < 0.001

OR (2.31; 95%CI, 1.21-4.79) which is in line with the
above Indian study. This may be due to the differential
distribution of disease condition among male and women
also may be explained by the differential reporting
behavior of females (34).

Men are believed to rate their health state mainly by
comparing it with other men, whom they often judge as
having worse global health than themselves. Women tend
to rate their self rated health state (SRH) by considering
various sources and are also trained in judging the health
status of themselves and others by having the
responsibility for the health of the family. Studies also
showed that middle age men tend to suffer more from life
threatening conditions than corresponding women do,
while females suffer more from chronic disabling
conditions than men (34-36). In contrast a study done in
Estonia did not show any significant differences between
men and women subjects (38).

Physical activity of moderate intensity was found to
be one of the independent predictors for poor health state.
This study revealed that only a quarter of the study
subjects  had sufficient level of physical activity of
moderate intensity, in contrast to the Ethiopian National
health survey report over three quarters had physical
activity of moderate intensity (32). This could be
explained by cultural differences and the fact that the
farmers’ physical activities are season dependent, which
might have been affected by the prolonged dry season
experienced in the area during the study period.

Moderate intensity physical activity presented a
beneficial effect; those with sufficient physical activity
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exhibited 61% lesser chance of reporting poor health
state which is consistent with a report from USA, the
least active individual having an increased chance of
reporting poor health up to 82% (35).

A Cambodian study, where logistic regression
indicated heterogeneity in health across quintiles with the
bottom quintiles reporting the worst health state; this
survey didn’t reveal any statistical significance
association  with the socioeconomic status index or
wealth quintile index .This may be due to the wealth
indices derived are relative measures of socio-economic
status , so while this type of measure is useful for
considering inequality between households, it cannot
provide information on absolute levels of poverty within
a community (37,38).

In the Estonian study, where education, economic
activity or employment status, occupation and personal
income were strongly associated with poor self rated
health for both men and women . But this study showed
inconsistent result where education, employment status
and occupation had no significant association. This could
be explained with the fact that education may not be
related to health in developing societies in similar ways
as in other parts of the world. Part of this could be
explained with minimal variation in education while part
may be because education is not a good indicator of
socioeconomic status in these societies (35, 39).

In this study it was found that 81% of the
respondents were residing in households located within
60 minutes of walking distance from the nearest health
institution implying that the health facilities are closer
enough to be reached with reasonable amount of effort by
the majority of the community being served, which is
supported by the fact that studies has shown that most
people won’t travel farther than Skm to basic preventive
and curative care (40).

This study relied on self reported measures of
health status and life style variables as a result may be
subjected to recall bias and social desirability bias and its
reliance on cross sectional data, precludes any
interpretation of causal relation between physical
inactivity and poor health.

In conclusion, it was observed, that social
determinants of health (SDH) - in Kersa district
converged mainly on to the lifestyle practices; whereby
there exists unprecedented opportunity for primary
prevention. Optimal level of Physical activity of
moderate intensity has beneficial health effect but the
prevalence for moderate physical activity was found to
be remarkably low in the community. Females and the
elderly people exhibited poorer health state, implying the
need for special attention.

Policy makers should gear their upcoming
intervention strategies towards health problems of
females and the elderly; focusing on the right information
about the benefits of physical activity and the adverse

effects of insufficient physical activity. Resolving the
direction of causation between poor health state and
physical inactivity may be an important area for future
research.

ACKNOWLEDGMENTS

We would like to express our gratitude to Young
Research Grant-WHO, for financing this project. We are
also grateful to the staffs of Kersa District Health Office
and to the respective kebele officials for their kind
cooperation. Last but not least our thanks go to the
individuals who participated in the study.

REFERENCES

1. WHO: Leveling Up: a discussion paper on
European strategies for tackling social inequities
in health, Venice: World Health Organization,
European Office for Investment, part 2, 2006.

2. Adda J, Chandola T, Marmot M. Socio-
economic status and health: Causality and
pathways. Journal of Econometrics, 2003; 112:
57-63.

3. Adler N, Boyce T, Chesney A. et al. Socio
economic status and health: The challenge of the
gradient. American Psychologist, 1994; 49: 15-
24,

4. Benzeval M, Judge K. Income and health: The
time dimension. Social Science and Medicine,
2001;52: 1371-90,

5. Ettner S. New evidence on the relationship
between income and health. Journal of Health
Economics, 1996; 15: 67-85.

6. Smith J. Healthy bodies and thick wallets: The
dual relation between health and economic
status. Journal of Economic Perspectives, 1999;
13: 145-66.

7. Van Doorslaer E, Wagstaf A, Bleichrdot H. et
al. Income-related inequalities in health: Some
international comparisons. Journal of Health
Economics, 1997; 16: 93-112.

8. Deaton A, Paxson C. Aging the inequality in
income and health. American Economic Review,
1998; 88:248-253.

9. Marmot M, Smith D, Stansfeld G. et al. A
Health inequalities among British civil servants:
The Whitehall 1l Study. The Lancet, 1991; 337:
1387-1393.

10. Marmot MG, Bosma H, Hemingway H,
Brunner E, Stansfield S. Contribution of job
control and other risk factors to social variations
in coronary heart disease incidence. The Lancet
, 1997 ;350:235-239.

11. Tarlov A. Social determinants of health: the
socio biological translation. In Blane: D,



Socioeconomic Determinants of Health

Worknesh A. et al 77

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Brunner E, Wilkinson R (eds) Health and social
organization. London, Routledge, 1996: 71-93.
McGinnis JM, Williams-Russo P, Knick man J.
The case for more active policy attention to
health promotion. Health Affairs, 2002; 21(2):
78-93.

Gwatkin D, Guillot M. The Burden of Disease
among the Global Poor: The Current Situation,
Future Trends, and Implications for Strategy,
World Bank, Washington DC: 2000.

Bonilla C, Maria E, Murrugarra E, Temourov
M. Health Care during Transition and Health
Systems Reforms: Evidence from the Poorest
CIS Countries. Paper presented at the Initiative
of the CIS-7 Conference, Lucerne, January 20,
2003.

Haddad L, Gillespie S. Attacking the Double
Burden of Malnutrition in Asia and the Pacific,
Asian Development Bank and International
Food Policy Research Institute: Manila and
Washington, D.C., 2001

Cremieux, P, Ouellette P, Pilon C. Health care
spending as determinants of health outcomes.
Health Economics, 1999 ; 8(7): 627-39.
Colditz, G, Hunter D. Harvard report on cancer
prevention, vol 1: Causes of human cancer.
Cancer Causes Control, 1996: 7 Suppl 1.
Laaksonen M, McAlister A, Laatikainen T. et
al. Do health behavior and psychosocial risk
factors explain the European east-west gap in
health status? European Journal of Public
Health, 2001; 11(1): 65-73.

Johansson S, Sundquist J. Change in lifestyle
factors and their influence on health status and
all-cause mortality. International Journal of
Epidemiology, 1999;28(6): 1073-80.

Hart C, Smith G , Blane D. Inequalities in
mortality by social class measured at 3 stages of
the life course. American Journal of Public
Health, 1998; 88(3): 471-4.

Isaacs S, Schroeder S. Class- the Ignored
Determinant of the Nation's Health, New
England Journal of Medicine, 2004; 351(11):
1137-1142.

Cohen DA, Mason K, Bedino A. et al.
Neighborhood physical conditions and health.
American Journal of Public Health, 2003;
93(3): 467-71.

Jerrett M, Eyles J, Cole D. Socioeconomic and
environmental covariates of premature mortality
in Ontario. Social Science and Medicine, 1998;
47(1): 33-49.

Wagstaff A, Measuring Equity in Health Care
Financing: Reflections on and alternatives to
the World Health Organization's Fairness of
Financing index, 2001.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Abdulahi H, Haile Mariam D, & Kebede D.
Burden of Diseases Analysis in Rural

Ethiopia. Ethiopian Medical Journal 2001;
39(4): 271 - 281.

Federal Ministry of Health, Health and Health
Related Indicators, Addis Ababa,

Ethiopia, 2001.

Damen H, Misganaw F, Mitikie M. et at.
Assessment of inequalities in morbidity and
mortality in rural Ethiopia, indepth working
paper series no. 4 July, 2005.

Gwatkin, DR. Health inequalities and the health
of the poor: What do we know? What can we
do? Bulletin of the WHO, 2000; 78 (1): 3-18.
Ustun B, Chatterji S, Villanueva S. et al. WHO
multi-country survey, study on health and
responsiveness, 2003 (Discussion Paper 37),
Available from: http://www.who.int
[/responsiveness/papers/en/

Sadava SW, O’Connor R ,McCreary DR.
Employment status and health in young adults:
economic and behavioural mediators. Journal of
Health Psychology, 2002;

5(4):549-560.

Idle EL, Benyamini Y. Self rated health and
mortality a review of 27 community studies.
Journal of health science and social behaviour,
1997; 38:21-37.

Jimma University and WHO, ENHS, Ethiopian
National Health Survey, Jimma, Ethiopia, 2006.
Roy K, Chaudri A. Influence of socioeconomic
status, wealth and financial empowerment on
gender differences in health and health care
utilization ,in later life evidence from India, San
Francisco state University, San Francisco, CA,
USA,2008 .

Kaplan G, Baron-Epel O. What lies behind the
subjective  evaluation of health status? Social
science and Medicine, 2003; 56:1669-76.

Lentz P, Lynch J, House J. et. al. Socio -
economic disparities in health change in
longitudinal study of US adults: The role of
health risk behaviour. Social science & medicine
2001;53:29-40 .

Manderbakka K, Karehot I, Martikaira P. The
effect of reference on the association between
self rated health and mortality. Social science &
medicine, 2003; 56:1447-52.

Zimmer Z. Poverty wealth inequality and
health among older adults in rural Cambodia.
Social science and medicine, 2007; 66(1):57-67.
Mackenzie DJ. Measure inequality with asset
indicators; breadth working paper no.042
Cambridge, A: bureau for research & economic
analysis of  development, center  for



78 Ethiop J Health Sci. Vol. 18, No.3 November 2008
International development, Harvard University, 40. Stock R. Distance and utilization of health of
2007. health facilities in rural Nigeria. Social science

39. Leinsalu M. Social variation in self rated health and medicine, 1983; 17:563-570.

in Estonia. Social science & medicine 2002;
55:847-861.



