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Abstract

Background: In recent years, interest in the study of inequalities in health has not stopped at quantifying their
magnitude; explaining the sources of inequalities has also become of great importance. This paper measures
socioeconomic inequalities in self-reported morbidity and self-assessed health in Thailand, and the contributions
of different population subgroups to those inequalities.

Methods: The Health and Welfare Survey 2003 conducted by the Thai National Statistical Office with 37,202
adult respondents is used for the analysis. The health outcomes of interest derive from three self-reported
morbidity and two self-assessed health questions. Socioeconomic status is measured by adult-equivalent monthly
income per household member. The concentration index (CI) of ill health is used as a measure of socioeconomic
health inequalities, and is subsequently decomposed into contributing factors.

Results: The Cls reveal inequality gradients disadvantageous to the poor for both self-reported morbidity and
self-assessed health in Thailand. The magnitudes of these inequalities were higher for the self-assessed health
outcomes than for the self-reported morbidity outcomes. Age and sex played significant roles in accounting for
the inequality in reported chronic illness (33.7 percent of the total inequality observed), hospital admission (27.8
percent), and self-assessed deterioration of health compared to a year ago (31.9 percent). The effect of being
female and aged 60 years or older was by far the strongest demographic determinant of inequality across all five
types of health outcome. Having a low socioeconomic status as measured by income quintile, education and work
status were the main contributors disadvantaging the poor in self-rated health compared to a year ago (47.1
percent) and self-assessed health compared to peers (47.4 percent). Residence in the rural Northeast and rural
North were the main regional contributors to inequality in self-reported recent and chronic illness, while
residence in the rural Northeast was the major contributor to the tendency of the poor to report lower levels
of self-assessed health compared to peers.

Conclusion: The findings confirm that substantial socioeconomic inequalities in health as measured by self-
reported morbidity and self-assessed health exist in Thailand. Decomposition analysis shows that inequalities in
health status are associated with particular demographic, socioeconomic and geographic population subgroups.
Vulnerable subgroups which are prone to both ill health and relative poverty warrant targeted policy attention.
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Background

Ever since public health leaders, at least 150 years ago,
began using systematic information on population sub-
groups there has been concern about adverse health
effects of inequitable development [1-3]. Over the past
few decades, studies have measured socioeconomic ine-
qualities and have linked these to inequalities in popula-
tion health [4-6]. Recent evidence worldwide has
consistently shown that morbidity and mortality are con-
centrated at the lower end of the socioeconomic spectrum
[7-9]. In developing countries, gaps in health-related out-
comes between the rich and the poor can be large [10-13].
These limit poor peoples' potential to contribute to the
economy by reducing their capacity to function and live
life to the fullest. But besides having instrumental value,
health also has intrinsic value [14], so that inequalities in
health directly affect the well-being and happiness of the
poor [15]. The study of poor-rich inequalities in health
status should not, however, solely quantify their magni-
tude. Research should also identify which population sub-
groups are the most disadvantaged. Once this is known it
becomes possible to identify the determinants of inequal-
ities, including those associated with age, gender, educa-
tion, occupation and geographical location. These
variables have previously been identified as powerful
sources of health inequalities in low and middle income
countries [14,16,17].

To date, study of health inequalities in developing coun-
tries has tended to focus on questions of equity in health
care and health care delivery rather than on the distribu-
tion of health across social and economic subgroups of
the population. This study adopts the International Soci-
ety for Equity in Health (ISEqH) framework, which
defines equity in health as "the absence of potentially
remediable, systematic differences in one or more aspects
of health across socially, economically, demographically,
or geographically defined populations or subgroups"
[18]. Understanding the magnitude and determinants of
inequities in health is vital to generating essential infor-
mation for policy decisions, and has obvious implications
for targeting vulnerable groups.

This paper reports ongoing research on the problem of
health inequity in Thailand, a developing economy that
has grown steadily for 50 years and is now approaching
middle-income status with an average annual per capita
income in 2005 of $US2750 [19]. Like many developing
countries, Thailand has faced problems of poverty and
economic inequalities. Its new official poverty line in
2002 revealed that 17.7 percent of the population in the
Northeast were living below the national poverty line,
compared to 9.8 percent in the North, 8.7 percent in the
South, 4.3 percent in the Central region outside Bangkok,
and 0.5 percent in Bangkok [20]. These geographical dif-
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ferences have translated into differences in health-related
outcomes [21]. The Thailand Health Profile 1999-2000 and
2001-2004 [22,23] issued by the Thai Ministry of Public
Health reveals official concern over the unequal alloca-
tion of health resources and regional variation in health
outcomes, with the highest life expectancy in Bangkok (83
for women and 75 for men) and the lowest in the North
(73 for women and 67 for men). In addition, infant mor-
tality in rural areas is 1.85 times what it is in urban areas
[24]. Also, a recent multi-level analysis study found socio-
economic inequalities in adult mortality in Thailand at
both provincial and district levels [25].

Thailand has attempted to address the concern over ine-
qualities in health-related outcomes, and in particular
those in the use of health services, by introducing in 2001
a Universal Coverage Scheme. This was prompted by sec-
tion 52 of the 1997 Constitution which states that "All
Thai people have an equal right to access quality health
services", and aimed to provide Thais with health services
that were both accessible and equitable. Since then, mon-
itoring the impacts of this scheme on health status, use of
health services and healthcare expenditure has been the
major challenge in advancing health system equity.

In developed countries, self-reported health is widely used
to reflect individual perceptions of health and is related to
socioeconomic status [26,27]. There is a good basis for
using self-rated health as an outcome. It can provide a
more holistic view of health which may not be reflected in
objective measures such as those based on specific medi-
cal diagnoses [28,29]. In developing countries by contrast,
the few initial studies of health inequalities, guided by the
data available, have measured mainly inequalities in child
mortality and malnutrition in children [30-32]. As many
such countries are now more focused on health outcomes
as part of their development strategies, and as they are
moving through demographic and epidemiological tran-
sitions, survey data on self-reported morbidity and self-
assessed health are becoming available. But only a limited
number of studies have to date analysed such data, for
countries such as China, India and Indonesia [33,34], and
none of these studies have used decomposition analysis.

The objectives of this paper are two-fold: first, to use a
concentration index (CI) to quantify the socioeconomic
distribution of self-reported morbidity and self-assessed
health in Thailand; and second, to 'decompose’ these ine-
qualities by quantifying the contributions attributable to
age, sex, household type, income group, education, work
status and geographic location. Decomposition analysis
of self-assessed health data has been mainly undertaken
for OECD and other developed countries; its application
to developing countries is to our knowledge novel
[30,35,36]. Previously, decomposition analyses of health
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inequalities in developing countries have used more
objective health outcome measures; for example, a study
of malnutrition inequalities in Vietnam [37] and recently
one of socioeconomic inequalities in infant mortality in
Iran [38]. This paper decomposes not only self-reported
morbidity but also self-assessed health in Thailand for the
first time using data from the Thai Health and Welfare
Survey 2003. It thus seeks to identify the population sub-
groups most affected by health inequity in Thailand so
that they can be targeted by future health development
policies and strategies.

Methods

Source of data, health outcome variables and their
determinants

Household surveys are common sources of data in devel-
oping countries [39]. Of particular interest to this study
are the Thai Health and Welfare Surveys (HWSs) con-
ducted for the first time in 1974 then again in 1976, and
at five-year intervals thereafter until, after implementation
of the Universal Coverage Scheme in 2001, surveys were
conducted annually until 2005 to monitor its impact. In
these surveys every member of a participating sample
household aged 15 years or older is interviewed about
their morbidity (including injuries and disabilities),
health-seeking behaviour and illness expenditure. Data
used here are from the 2003 HWS, which covers 68,433
individuals from 19,952 households. Children aged less
than 15 years, 23 percent of the total sample, were
excluded; 37,202 (72 percent) of the remainder
responded to both the self-reported morbidity and self-
assessed health questions and were included in the analy-
sis. The number of men and women absent from the
household at the time of survey was 8,182 (34.1 percent
of eligible males) and 6,646 (23.7 percent of eligible
females). Proxy responses were elicited for basic house-
hold socioeconomic and demographic questions (e.g.
household income), but not for individual health ques-
tions (e.g. self-reported health). Data were weighted to
represent the structure of the Thai population using
weighting factors provided with the HWS. All statistical
analyses were performed using STATA version 9 [40].

Table 1 presents means and concentration indices for five
health outcomes (three self-reported morbidity measures
and two self-assessed health measures) and a series of
potential determinants of those outcomes. The outcome
measures are:

1) Whether 'ill or not feeling well' during the past month
(i.e., whether 'recently ill');

2) Whether suffered from a chronic illness (one that had
lasted for more than 3 months) during the past month;
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3) Whether admitted to a hospital during the past 12
months (excluding maternity admissions);

4) Self-assessed health to be worse or much worse com-
pared to a year ago;

5) Self-assessed health to be worse or much worse com-
pared to others of the same age, sex, socioeconomic status
and lifestyle (i.e., compared to 'peers').

The most common recent illnesses reported were diseases
of the respiratory system (27.8 percent), and the most
common conditions identified by the chronically ill were
cardiovascular diseases (33.1 percent). Hospitalizations
of females for maternity purposes were excluded from the
analysis because these were not considered 'illness' condi-
tions. The most commonly reported reasons for non-
maternity hospital admissions were diseases of the diges-
tive system (18.5 percent).

The two self-assessed health variables focus on percep-
tions of recent deterioration in one's health and percep-
tions that one is less healthy than is normal in one's peer
group. These health outcomes are examined because they
are the only self-rated outcomes for which data are availa-
ble in the 2003 HWS, but they do tap psychologically sig-
nificant dimensions of health - the notion that one's
health is in decline, and that one is less healthy than
might be hoped given one's demographic and social cir-
cumstances.

Determinants considered in seeking to account for
observed probabilities of reporting the three types of mor-
bidity and the two measures of self-rated health were cho-
sen having regard to (i) the sorts of determinants
examined in previous similar studies for developed coun-
tries and (ii) what was available in the dataset being used.
They were:

1) demographic characteristics, which consisted of eight
age-sex interaction categories combining males and
females with four age groups (15-29, 30-44, 45-59 and
60 years or older), and six household type categories (one-
person male, one-person female, multi-person house-
holds with at least one working age member and no
dependents, dependent children only and dependent eld-
erly, and multi-person households with no working age
member). Males aged 15-29 years and 'household with
no dependent' were treated as reference groups, and pro-
portions in various categories were as indicated in the
'Proportion' column of Table 1.

2) socioeconomic characteristics, which comprised income,
education and economic activity. Adult-equivalent house-
hold income per household member, the derivation of
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Table I: Mean and Concentration Indices of health outcome variables and their determinants for 37,202 respondents

DEPENDENT/HEALTH OUTCOME VARIABLES(yes = |, otherwise = 0) Proportion Concentration Index
Recently ill (il or not feeling well' in last month) 0.224 -0.099
Chronic illness (lasting more than 3 months) during past month 0.225 -0.085
Hospital admission (during the past 12 months, excluding maternity admissions) 0.059 -0.103
Health compared to a year ago worse or much worse 0.199 -0.139
Health compared to peers (same age, sex, socioeconomic status and lifestyle) worse or much worse 0.131 -0.174
INDEPENDENT VARIABLES/DETERMINANTS (yes = |, otherwise = 0) Proportion Concentration Index
Demographic characteristics
Males aged 15-29 0.143 0.050
Males aged 3044 0.144 0.085
Males aged 45-59 0.103 0.045
Males aged 60+ 0.061 -0.197
Females aged 15-29 0.170 0.032
Females aged 3044 0.176 0.054
Females aged 45-59 0.123 -0.008
Females aged 60+ 0.079 -0.186
Sub-total 1.000
One-person male household 0.023 0.156
One-person female household 0.022 -0.104
Household with no dependent 0.279 0.197
Household with dependent children but no elderly 0419 -0.025
Household with elderly 0.209 -0.121
Household with only dependents, no working-age members 0.047 -0.259
Sub-total 1.000
Socioeconomic characteristics
Income quintile: | — lowest 20% 0.236 -0.848
Income quintile 2 — lower 20% 0.211 -0.365
Income quintile 3 — middle 20% 0.181 0.037
Income quintile 4 — higher 20% 0.188 0.420
Income quintile 5 — highest 20% 0.183 0.767
Sub-total 1.000
Education: primary level 0.641 -0.141
Education: secondary level 0.258 0.134
Education: higher level 0.101 0.466
Sub-total 1.000
Work status: agriculture and fishery 0.295 -0.424
Work status: elementary occupation 0.090 0.057
Work status: others including professionals, technicians, or service workers 0.355 0318
Not in workforce: housewife 0.081 -0.049
Not in workforce: disabled 0.015 -0.320
Not in workforce: others such as decided not to work or student 0.164 -0.169
Sub-total 1.000
Geographic characteristics (resident in)
Bangkok 0.139 0.508
Urban Central excluding Bangkok 0.073 0.148
Rural Central 0.142 0.097
Urban North 0.041 0.031
Rural North 0.154 -0.380
Urban Northeast 0.055 0.028
Rural Northeast 0.286 -0.825
Urban South 0.024 0.068
Rural South 0.086 -0.043
Sub-total 1.000
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which is described below, was grouped into five quintiles;
three levels of education ('primary’', 'secondary’ and
'higher') were adopted, with 'higher' (more than 12 years)
as the reference group; and economic activity consisted of
three occupational and three 'Not in workforce' catego-
ries. Two occupation categories were 'Agriculture and fish-
ery' and 'Elementary occupation' (including the likes of
street vendors, domestics, and non-agricultural labour-
ers), with the third, 'Others, including professionals, tech-
nicians and service workers' treated as the reference group.
The three 'Not in workforce' groups were housewives, the
disabled and 'Others'. The occupation groups selected
were designed to isolate those in lower status occupations
from other employed respondents, while the three 'Not in
workforce groups' sought to separate those who were in
that situation for maternal/domestic, medical and other
(e.g., unemployment, educational) reasons.

3) geographic characteristics, which consisted of eight
urban-rural and region (Northeast, North, Central, South)
interaction categories plus Bangkok, with 'urban Central
(excluding Bangkok)' as the reference group. The four
regions of Thailand at the 2000 Census accounted for 34.2
percent (Northeast), 18.8 percent (North), 23.3 percent
(Central) and 13.3 percent (South) of the national popu-
lation of 60.9 million, Bangkok accounting for the other
10.4 percent. Regional proportions of population rural
were, respectively, 83.3 percent, 79.3 percent, 65.5 per-
cent and 77.0 percent. Regional poverty levels were given
earlier. They show poverty in the Northeast to be almost
double the level in the next poorest region (the North),
and four times the level in the Central region (outside
Bangkok).

Measurement of socioeconomic status

Household monthly per capita income is used as the soci-
oeconomic measure. An attempt was made to interview
every adult member of a household, but as already indi-
cated, in the case of continued absence after three visits
another household member could respond on behalf of
an absent member (except to self-reported morbidity and
self-assessed health questions). Two income questions
were asked: monthly income and monthly income in-
kind. Total household income was generated by summing
both sources of income for all household members. To
obtain a crude per capita income measure this total house-
hold income could have been divided by the number of
people in the household.

However, to proceed in this fashion ignores two issues:
different weights for children and adults, and economies
of scale [41]. Children typically consume less than adults,
and thus counting children as adults may understate the
welfare of households with children. For Thailand, empir-
ical studies recommend weighting each child aged under
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15 as 0.5 of an adult [42,43]. Also, household members
can share some types of goods and services, making them
cheaper in households of two or more persons than in
one-person households. Economies of scale apply to any
household with more than one member, and are incorpo-
rated for Thailand by raising weighted household size to
the power of 0.75 [42,43]. Thus adult-equivalent monthly
household income per household member for house-
holds of two or more persons equals total monthly
income of all household members divided by (number of
adults + 0.5 number of children)?75. For single-person
households it equals the monthly income of the single
(adult) member.

Measurement of socioeconomic inequalities in health:
Concentration Index

In the recent health economics literature, work on the
measurement of inequalities in health using the concen-
tration index has primarily drawn on the literature on
income inequality measures [44]. Wagstaff et al. provide a
critical review and subsequently suggest that only two
measures — the slope and the associated relative index of ine-
quality and the concentration curve and the associated concen-
tration index - meet the minimum criteria for a
socioeconomic inequality measure [45]. These criteria are:
reflects the socioeconomic dimension of health inequal-
ity; reflects the experiences of an entire population; and is
sensitive to changes in rank across socioeconomic groups.
Their paper also proves the mathematical relationship
between the concentration index and the relative index of
inequality which is commonly used by epidemiologists.

The concentration index can be written in various ways,
one of the most cited being [46]:

n
2
C=— E hiR; -1
nu = 1"

h; is the health variable of interest for the ith person;
4 is the mean of h;

R;is the ith-ranked individual in the socioeconomic distri-
bution from the most disadvantaged (i.e., poorest) to the
least disadvantaged (i.e., richest);

n is number of persons

As the name implies, the concentration index is a sum-
mary measure indicating whether the health (or other)
variable of interest is concentrated more at a lower or a
higher socioeconomic level. If there is no inequality, it
equals 0. If the variable is concentrated at a lower (or
higher) socioeconomic level, the concentration index
becomes negative (or positive). The larger the absolute
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value of the concentration index (maximum value = 1.0,
minimum value = -1.0), the more pronounced the ine-
quality is. In our data, a concentration index of 0.1 (or -
0.1) corresponded to a relative rate (rate ratio) of approx-
imately 2. A relative rate this large, or larger, should be
seen as quite substantial for its public health implications
[47].

Decomposing determinants of inequalities in health

In an attempt to explain sources of health inequalities,
Wagstaff et al. demonstrate that the concentration index
of health can be expressed as the sum of contributions of
various factors represented by demographic, socioeco-
nomic, and geographic characteristics, together with an
unexplained residual component [37]. Based on the linear
additive relationship between the health outcome varia-
ble h;, the intercept ¢, the relative contributions of x,
determinants and the residual error ¢ in Equation 2, the
concentration index can be rewritten as in Equation 3:

hi=a+ 2 Bx,+ &

_ BiXk GC¢
C_Zk( C

Equation 3 shows that the overall inequality in health out-
come has two components, a deterministic or "explained"
component and an "unexplained" component; one which
cannot be explained by systematic variation in determi-
nants across income groups. In the former component £,
is the coefficient from a regression of health outcome on
determinant k, Xj, is the mean of determinant %, u is the
mean of the health outcome, and C,, is the concentration
index for determinant k. In the latter component, GC, is

the generalised concentration index for the error term.

For the "explained" component, the decomposition
framework focuses on two main elements. These are the

impact each determinant has on health outcomes (%) ,

and the degree of unequal distribution of each determinant
across income groups (C,). So, for example, even if the
contribution of a determinant is large, if it is equally dis-
tributed between rich and poor it will not be a key factor
in explaining socioeconomic inequalities in health. Using
the decomposition approach, a contribution to an ine-
quality could arise either because a determinant was more
prevalent among people of lower socioeconomic status
and associated with a higher probability of reported mor-
bidity or perceived ill health, or because it was more prev-
alent among people of higher socioeconomic status and
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associated with a lower probability of reported morbidity
or perceived ill health.

The decomposition method was first introduced to use
with a linear, additively separable model [37]. However,
because health sector variables are intrinsically non-lin-
ear, an appropriate statistical technique for non-linear set-
tings is needed. The two common choices yielding
probabilities in the range (0,1) are the logit model and the
probit model, both of which are fitted by maximum likeli-
hood.

_m m
hi=a™+ E kkaki+ui

One possibility when dealing with a discrete change from
0 to 1 is to use marginal or partial effects (dh/dx), which give
the change in predicted probability associated with unit
change in an explanatory variable. An approximation of
the non-linear relationship using marginal effects thus
approximately restores the mechanism of the decomposi-
tion framework in Equations 2 through 4. So a linear
approximation of the non-linear estimations is given by
Equation 4, where u; indicates the error generated by the
linear approximation used to obtain the marginal effects.
Marginal or partial effects have been analysed in the anal-
ysis of health sector inequalities in non-linear settings
[48,49].

Results

This section consists of four subsections that follow the
steps of the decomposition analysis: i) to obtain the pop-
ulation-weighted proportion and concentration index for
each health outcome and each determinant; ii) to obtain
marginal effects of the set of determinants for each health
outcome variable; iii) to interpret the decomposition
results using the 'recently ill' outcome as an example; and
iv) to compare the contributions of determinants across
the five self-reported morbidity and self-assessed health
outcomes.

i) Poor-rich distribution of health outcomes and their
determinants

Table 1 presents the mean and concentration index for
each health outcome. The self-reported morbidity varia-
bles show that 22 percent of the sample of 37,202
reported having been recently ill (i.e., 'ill or not feeling
well' in the last month), while 23 percent reported having
suffered from a chronic illness (one which had lasted
longer than 3 months) during the past month and 6 per-
cent reported a non-maternity hospital admission during
the past 12 months. The self-assessed health variables
show that 20 percent of the sample reported their health
as being worse or much worse than a year ago, while 13
percent viewed it as being worse or much worse than the
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health of others of similar age, sex, socioeconomic status
and lifestyle (their 'peers').

The crude concentration indices for all five health out-
comes were negative, indicating that poorer health was
concentrated among the poor. The magnitudes of these
inequalities were higher for the self-assessed health out-
comes (C = -0.174 for self-assessed health compared to
peers and C = -0.139 for self-assessed health compared to
ayear ago) than for the self-reported morbidity outcomes
(C = -0.099, C = -0.085, and C = -0.103 for reported
recent, chronic, and hospital inpatient conditions, respec-
tively).

Means for categories of determinants in Table 1 show pro-
portionate distributions of respondents across those cate-
gories (i.e., they sum to 1.0). Concentration indices shed
light on the poor-rich distributions of determinants. They
are presented visually in Figure 1, where the more a con-
centration index deviates in a positive or negative direc-
tion from the vertical line at 0.0 the greater the extent of
the inequality in favour of the rich (positive CI) or poor
(negative CI).

Persons aged 60 or older were strongly concentrated
among the poor (C = -0.197 for males, C = -0.186 for
females), while those of prime working age (30-44)
tended to be better off (C = 0.085 for males and C = 0.054
for females). It is interesting also to note the gender differ-
ence in socioeconomic status of respondents aged 45-59,
with males generally better off (C = 0.045) than females
(C =-0.008), who may be more financially dependent. As
for household type, approximately 28 percent of the sam-
ple was drawn from multi-person households consisting
of working age persons with no dependent children or
elderly, and these people were better off than members of
other household types (C = 0.197). Male one-person
households also tended to be relatively well off (C =
0.156), but the opposite was true of female one-person
households (C = -0.104). Members of multi-person
households with dependent children but no elderly (42
percent of the sample), elderly (21 percent of the sample),
and no working-age people (5 percent of the sample) were
also generally poorer (C = -0.025, C =-0.121, and C = -
0.259, respectively).

The income inequality gradient can be clearly observed in
Figure 1, concentration indices ranging from C = -0.848
for the lowest quintile to C = 0.767 for the highest one.
The socioeconomic gradient in education is also clear.
Almost 65 percent of the sample had primary education
or less and were poorer (C = -0.141), while those with
higher levels of education recorded positive concentration
indices (C = 0.134 for the 26 percent who had secondary
education and C = 0.466 for the 10 percent with post-sec-
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ondary education). Around 30 percent of respondents
who worked in the agriculture and fishery sector tended to
be at the bottom end of the socioeconomic spectrum (C =
-0.424), as were the small proportion who were econom-
ically inactive because of disability (C = -0.320). The 16
percent not in the workforce for 'Other' reasons that
included being unemployed and engaged in full-time
education were also relatively poor (C = -0.169), while as
was to be expected those employed in less menial occupa-
tions (including professionals, technicians, service work-
ers etc.) were socioeconomically well off (C = 0.318).

Concentration indices for geographical areas clearly dem-
onstrate the relatively wealthy and less well-off areas.
Fourteen percent of respondents who lived in Bangkok
were concentrated at the more advantaged end of the soci-
oeconomic distribution (C = 0.508). The next most
advantaged areas were the urban part of the Central region
outside Bangkok (C = 0.148) and the rural part of the Cen-
tral region (C = 0.097), both doubtless benefiting from
proximity to the national capital. Rural areas of the other
three regions were all socioeconomically disadvantaged.
The very high negative concentration index for the rural
Northeast (C = -0.825) reflects the high level of poverty in
that region noted earlier, but the rural North (C = -0.380)
also shows up as strongly disadvantaged. All three of these
regions record modest positive urban concentration indi-
ces, but that for the urban South (C = 0.068) is the largest
of these.

ii) Marginal effects of determinants

Table 2 shows the marginal effects of each determinant on
each of the three self-reported morbidity and two self-
assessed health outcome variables obtained by running
regressions of determinants on observed probabilities of
reporting each outcome based on Equation 4. Marginal
effects estimates significant at three levels are highlighted
in bold. The reference group was males aged 15-29 years
in the top income quintile who had better than secondary
education, worked as professionals, technicians or service
workers etc., lived in a multi-person household without
dependents, and resided in the urban part of Central Thai-
land outside of Bangkok.

The marginal effects demonstrate associations between
determinants and health outcomes. Those with positive
signs indicate positive associations with the probability of
reporting a health outcome, while those with negative
signs indicate negative associations. In addition, the larger
the absolute value of a marginal effect, more substantial is
the association. Increasing age was significantly associated
with increased probabilities of reporting morbidity and
assessing one's health adversely, effects being consistently
largest for respondents aged 60 or older. Age and sex had
large effects on morbidity (reported chronic illness and ill-
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Figure |
Concentration Indices of determinants (showing 95 percent confidence intervals).
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Table 2: Probability of determinants on reporting health outcome variables

Determinants Recent illness

Chronic illness

Hospital admission Health compared Health compared

to a year ago to peers
Demographic characteristics
Age-sex
Males aged 3044 0.058%** 0.108%** 0.012 0. 135%%* 0.080%#*
Males aged 45-59 0.146%%* 0.230%** 0.019* 0.270%** 0.1 ] 2%k
Males aged 60+ 0.302%** 0.470%** 0.083%* 0.503 %% 0.243 %%
Females aged 15-29 0.062%+#* 0.064%* -0.014 0.059%* 0.024
Females aged 3044 0.16 | %k 0.2 ] 2%k 0.001 0. 179 0.1 | 4k
Females aged 45-59 0.245%%* 0.372%%% 0.026* 0.325%*% 0.176%**
Females aged 60+ 0.403%#* 0.554#%% 0.078%% 0.559%** 0.289%**
Household type
One-person male household 0.067%** 0.033 -0.005 0.015 0018
One-person female household 0.087%** 0.017 -0.002 0.007 0.006
Household with children (no elderly) -0.012 0.009 -0.008 -0.001 -0.005
Household with elderly -0.037%* -0.008 -0.011* -0.0427%* -0.028%*
Household with dependents only -0.020 -0.009 -0.017* -0.039%* -0.024*
i nomic char: risti
Income
Income quintile | — lowest 20% 0.031* -0.010 0.004 0.054%** 0.048*#*
Income quintile 2 — lower 20% 0.032* -0.020 0.006 0.031* 0.020
Income quintile 3 — middle 20% 0.001 -0.016 0.002 0.015 0.014
Income quintile 4 — higher 20% 0.018 -0.020 -0.001 0.018 0.007
Education
Education: primary level 0.052%** 0.069%** 0.001 0.0727%%% 0.059#*
Education: secondary level 0.015 0.017 -0.007 0.000 0.013
Work status
Work: agriculture and fishery -0.009 -0.021%* -0.006 -0.004 -0.016*
Work: elementary occupation -0.029* -0.017 0.001 0.002 0.009
Not in workforce: housewife -0.033* -0.003 0.002 -0.009 0.000
Not in workforce: disabled 0.250%** 0.45 | ok 0.154%%% 0.2927%%* 0.5327%*%
Not in workforce: others -0.010 0.012 0.017%* 0.017 0.015
Geographic characteristics
Bangkok 0.016 0.019 -0.027%%* -0.010 0.013
Rural Central 0.041* 0.042%* -0.005 0.011 0.015
Urban North 0.1 | 278 0.078%k* 0.008 0.006 0.024*
Rural North 0.142%#* 0.108%** 0.011 0.006 0.04 | **
Urban Northeast 0.004 0.031%* 0.007 0.029 0.048*#*
Rural Northeast 0.039* 0.042%* 0.001 0.035* 0.050%#*
Urban South 0.063** 0.075 %k -0.003 0.058%* 0.046%*
Rural South 0.07 9k 0.039* -0.004 0.055%* 0.04 | **

Note: The marginal effects demonstrate associations between determinants and health outcomes. Those with positive signs indicate positive
associations with the probability of reporting a health outcome, while those with negative signs indicate negative associations. In addition, the larger
the absolute value of a marginal effect, more substantial is the association. Statistically significant estimates of marginal effects are highlighted (*p <
0.05, **p < 0.01, **p < 0.001). Reference groups were males aged 15-29; household with no dependent; income quintile 5; work status: others
including professionals, technicians, or service workers; and urban Central excluding Bangkok. Elementary occupation includes the likes of street

vendors, domestics, and non-agricultural labourers.

ness requiring hospitalization) as well as self-assessed
health compared to a year ago. This is intuitively sound
because the biological process of aging is known to be
associated with both types of morbidity and with deterio-
ration in self-assessed health over time. As for household
type, being in a one-person household was particularly
associated with higher probabilities of reporting recent ill-
ness, while living in a household including at least one
elderly dependent was associated with slightly lower
probabilities of reporting all outcomes except chronic ill-
ness. The interpretation to be placed on this small effect is
unclear, but it might reflect (i) a tendency for co-residence
with elderly and exposure to their health concerns to
cause one to take a more optimistic view of one's own
health and/or (ii) a tendency in households where elderly

couples co-reside for healthier partners to have selectively
responded to self-reported morbidity and self-assessed
health items.

Probabilities of reporting recent illness, chronic illness,
hospital admission, or of adversely assessing one's health
compared to a year ago or compared to peers could in
some cases be explained by socioeconomic determinants.
The lowest two income quintiles had significant positive
associations with probabilities of reporting recent illness,
a deterioration in health over the past year, and inferior
health compared to peers. A low level of education simi-
larly had strong, positive associations with reporting all
five health outcomes except hospitalization. Despite hav-
ing lower socioeconomic status, respondents employed in
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‘agriculture and fishery' reported significantly less chronic
illness and were a little less likely to rate their health
poorer than that of peers. These small effects could point
to these occupations requiring a basic level of physical
wellbeing and to chronic health problems being likely to
exclude people from them, but results for this determi-
nant are considered in more detail in the Discussion sec-
tion below. Those in 'elementary' occupations and
housewives were significantly less likely to have reported
being recently ill, perhaps suggesting higher tolerance of
minor ailments among groups vital to household func-
tioning. Unsurprisingly, being out of the workforce due to
disability substantially associated with all five health out-
come variables, but especially with reporting chronic ill-
ness and worse health than was typical for one's cohort.

Geographically, residence anywhere outside of Bangkok
and other urban areas of the Central region was associated
with significantly more reporting of chronic illness, while
residence in Bangkok was associated with a significantly
lower level of hospitalization during the preceding year.
Recent illness was also more often reported outside Bang-
kok and urban Central Thailand, except in the urban
Northeast. Rating one's health inferior to that of peers was
significantly more common in all geographic areas out-
side the Central region, but assessing it as having deterio-
rated over the previous 12 months was common only in
the South and the rural Northeast. Whether this finding
reflects recent political unrest in the South and the rela-
tively high poverty level in the rural Northeast are moot
points.

iii) Interpretation of decomposition results: the case of
recent illness

In this subsection one of the five outcome variables stud-
ied, recent illness, is taken as an example to illustrate the
decomposition of a concentration index into its determi-
nants. The following subsection then compares decompo-
sition results across all five outcome variables. Computed
using Equation 3, column 5 of Table 3 is a by-product of
how the marginal effects, means and concentration indi-
ces of determinants translate into absolute contributions
to the total observed socioeconomic inequality in health.
In this illustrative example, the crude concentration index
for recent illness was -0.099, indicating that claims to have
been 'ill or not feeling well' during the preceding month
were concentrated amongst the poor. The absolute contri-
bution of each determinant (column 5) is obtained by
multiplying its marginal effect by its mean and concentra-
tion index, then dividing by the mean of the health out-
come (the proportion reporting that outcome). Positive
(negative) contributions of determinants can be inter-
preted as indicating that the total health inequality would,
ceteris paribus, be lower (higher) if that determinant had
no impact on the health outcome (instead of that

http://www.equityhealthj.com/content/6/1/23

reflected in marginal effects, column 2) or was equally dis-
tributed across the socioeconomic spectrum (instead of
concentrated, as mirrored in the concentration indices of
determinants, column 4).

To obtain the corresponding unadjusted percentage con-
tributions (column 6), each absolute contribution is
divided by the total explained portion of the concentra-
tion index (i.e., in this example, -0.029 +0.006 -0.050 -
0.071 = -0.144; or the overall concentration index (-
0.099) minus the residual 0.045). These unadjusted per-
centages are a mixture of positives and negatives, in which
the positives need both to offset the negatives and then
sum to 100 (i.e., the positives sum to in excess of 100 by
an amount equal to the absolute value of the sum of the
negative percentages). To quote positive unadjusted per-
centages for individual determinants or groups of deter-
minants as indicators of their contribution to the
explained portion of the concentration index therefore
exaggerates their importance. Adjusted percentages reduce
positive unadjusted percentages to levels that sum to 100
on the assumption that each positive unadjusted percent-
age contributes pro rata to the offsetting of negative unad-
justed percentages.

In the example in Table 3, where recent illness is concen-
trated among the poor (negative concentration index),
contributions of individual determinants to the overall
inequality can be interpreted as follows. Females aged 60
years and older had an above average probability of
reporting recent illness (positive marginal effect, column
2), were disproportionately concentrated in lower income
groups (negative concentration index, column 4), and
thus contributed -0.026, or 13.9 percent, to the total
observed inequality in recent illness (columns 5 and 7).
Since this contribution has the same sign as the overall
concentration index, which indicates that recent illness
was concentrated amongst the poor, it is one that signifies
that elderly females were a major reservoir of poor people
who reported recent illness. With this approach it is pos-
sible to compare contributions across categories of a char-
acteristic, such as among the different age-sex groups. For
example, the 13.9 percent contribution of elderly females
to reported recent illness was higher than the 8.6 percent
contribution of their elderly male counterparts.

The interpretation of a contribution with opposite sign to
that on the concentration index can be illustrated as fol-
lows. Females aged 30-44 years had a higher probability
of reporting a recent illness than males aged 15-29 (the
reference group) - a positive marginal effect in column 2.
But because they were disproportionately in the higher
income group (positive concentration index in column
4), their contribution of 0.007 in column 5 was in the
opposite direction to the overall inequality observed.
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Table 3: Decomposition results: illustrative example for reports of recent illness

(Col 1) (Col 2) (Col 3) (Col 4) (Col 5) (Col 6) (Col 7)
Determinant Marginal effect Weighted Concentration Deterministic contribution C Unadjusted percentage Adjusted percentage
proportion Index (C) recentillness ~0-099 contribution contribution

Demographic characteristics

Page 11 of 17
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Age-sex
Males aged 3044 0.05 8 0.144 0.085 0.003 -2.2
Males aged 45-59 0.146%** 0.103 0.045 0.003 221
Males aged 60+ 0.3027% 0.061 -0.197 -0.016 1.3 (8.6%)
Females aged 15-29 0.062%** 0.170 0.032 0.002 -1l
Females aged 3044 0.16 %% 0.176 0.054 0.007 -4.7
Females aged 45-59 0.24 5% 0.123 -0.008 -0.001 0.7 (0.5%)
Females aged 60+ 0.403 % 0.079 -0.186 -0.026 18.3 (13.9%)
Subtotal -0.029 20.2% (23.0%)
Household type
One-person male household 0.067** 0.023 0.156 0.001 -0.7
One-person female household 0.087%k* 0.022 -0.104 -0.001 0.6 (0.5%)
Household with children (no elderly) -0.012 0.279 -0.025 0.001 -0.4
Household with elderly -0.037%* 0.209 -0.121 0.004 -2.9
Household with dependents only -0.020 0.047 -0.259 0.001 -0.8
Subtotal 0.006 -4.2% (0.5%)
Socioeconomic characteristics
Income
Income quintile | — lowest 20% 0.031* 0.236 -0.848 -0.028 19.4 (14.7%)
Income quintile 2 — lower 20% 0.032% 0.211 -0.365 -0.011 7.5 (5.7%)
Income quintile 3 — middle 20% 0.001 0.181 0.037 0.000 0.0
Income quintile 4 — higher 20% 0.018 0.188 0.420 0.006 -4.3
Education
Education: primary level 0.0527%# 0.641 -0.141 -0.021 14.6 (11.1%)
Education: secondary level 0.015 0.258 0.134 0.002 -1.6
Work status
Work: agriculture and fishery -0.009 0.295 -0.424 0.005 -3.7
Work: elementary occupation -0.029* 0.090 0.057 -0.001 0.4 (0.3%)
Not in workforce: housewife -0.033* 0.081 -0.049 0.001 -0.4
Not in workforce: disabled 0.250%+* 0.015 -0.320 -0.006 38 (2.9%)
Not in workforce: others -0.010 0.164 -0.169 0.001 -0.8
Subtotal -0.050 34.9% (34.8%)
Geographic characteristics
Bangkok 0.016 0.139 0.508 0.005 -3.5
Rural Central 0.041* 0.142 0.097 0.002 -1.7
Urban North 0.1 ] 2%k 0.041 0.031 0.001 -0.4
Rural North 0. 142 0.154 -0.380 -0.037 257 (19.5%)
Urban Northeast 0.004 0.055 0.028 0.000 0.0
Rural Northeast 0.039* 0.286 -0.825 -0.041 284 (21.6%)
Urban South 0.063%* 0.024 0.068 0.000 -0.3
Rural South 0.07 9wk 0.086 -0.043 -0.001 0.9 (0.7%)
Subtotal -0.071 49.1% (41.8%)
Residual (unexplained) 0.045

Note: Reference groups were males aged 15-29; household with no dependent; income quintile 5; work status: others including professionals, technicians, or service workers; and urban Central
excluding Bangkok. Readers could calculate the contributions of determinants for other health outcomes according to Equation 3 by using means and concentration indices of determinants
provided in Table | and marginal effects provided in Table 2.
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In looking at socioeconomic determinants, the combina-
tion of a positive association between being in the lowest
income quintile and reported recent illness (positive mar-
ginal effect in column 2) and especially this lowest quin-
tile being an ultra-poor group (large negative
concentration index in column 4) results in being in the
lowest income quintile contributing -0.028, or 14.7 per-
cent (columns 5 and 7), to the total inequality in reported
recent illness. With a positive association between low
education and reported recent illness (positive marginal
effect in column 2) and those with low education being
concentrated at lower income levels (negative concentra-
tion index in column 4), low education also contributed -
0.021, or 11.1 percent, to the total inequality.

Concerning geographical contributions, residence in the
rural North and rural Northeast was positively associated
with reporting recent illness (positive marginal effects in
column 2), and since these rural dwellers were dispropor-
tionately poor (large negative concentration indices in
column 4) they contributed -0.037 (rural North) and -
0.041 (rural Northeast), or a combined total of 41.1 per-
cent, to the total observed inequality in recent illness.

iv) Comparing and contrasting decomposition results for
self-reported morbidity and self-assessed health outcomes
Table 4 compares and contrasts decomposition results for
the three self-reported morbidity and two self-assessed
health outcomes. It captures the equivalents of columns 5
and 7 of Table 3 for all five decomposition analyses. The
first row presents crude concentration indices and the sec-
ond shows age-sex-adjusted concentration indices calcu-
lated by deducting the contributions of age-sex
determinants from crude indices. The age-sex structure of
samples is known to be a confounder in the study of soci-
oeconomic health inequalities [46]. Retired elderly, for
example, tend to have lower incomes, but because they
are older tend also to be sicker. The advantage of present-
ing full decomposition results is that it provides a conven-
ient way to subtract the contribution of age and sex from
the crude concentration index.

Across the five health outcomes, age and sex played partic-
ularly significant explanatory roles in inequality by
income in reported chronic illness (33.7 percent), non-
maternity hospitalizations (27.8 percent) and deteriora-
tion in health compared to a year ago (31.9 percent).
Females aged 60 or older made the strongest contribution
of any individual demographic determinant across all five
health outcomes (Table 4), and except for hospital admis-
sions marginal effects for females were generally stronger
than those for males in all age groups (Table 2). This sup-
ports literature suggesting that females have a greater ten-
dency to report morbidity [50].

http://www.equityhealthj.com/content/6/1/23

Notably, socioeconomic determinants explained one-
third or more of the total inequalities observed, except in
the case of chronicillness (Table 4). They were particularly
important in respect of poorer self-perceived health com-
pared to a year ago and compared to peers. Being in the
lowest income quintile and having no more than primary
education contributed 14.7 and 11.1 percent, respectively,
to inequalities unfavourable to the poor in reported recent
illness. But the effects of being in the bottom income
quintile were much stronger upon inequalities in the two
measures of adverse self-assessed health than upon those
in the three self-reported measures of morbidity. Being in
this quintile contributed 23.5 and 23.4 percent to the ten-
dencies of the poor to more often report their health to be
worse or much worse compared to a year ago and com-
pared to their peers. On the other hand it contributed
nothing to their tendency to more often report chronic ill-
ness; low education was the major socioeconomic deter-
minant here, and was also prominent in accounting for all
other outcomes except hospitalization. Those who
worked in the agricultural and fishery sector were non-
contributors to overall inequality favouring the poor on
all five health outcomes. This is a surprising finding given
that such people are typically of lower socioeconomic sta-
tus and exposed to certain health hazards in the course of
their employment. One possibility is that this determi-
nant overlaps with, and is suppressed by, those measuring
low income and education. It is given credence by the
finding that when models were refitted with income and
education determinants excluded, contributions of the
agricultural and fishery sector increased considerably and
had the same sign as the overall concentration indices.
Beyond this, it is possible that the physical demands of
agriculture and fishery work require a relatively high level
of wellbeing and fitness, engender a rather stoic attitude to
ill-health and cause people to cease employment and join
a 'Not in workforce' category should chronic or serious
medical conditions afflict them. Restricted access to
health care could also be a factor, limiting awareness of
chronic conditions and lowering the hospital admission
rate. The emphasis on primary health care in rural areas
associated with the Universal Coverage Scheme may also
be reflected in the lack of association of both this determi-
nant and low education with greater hospitalization
among the poor. The only work status determinant to
contribute consistently to health outcomes unfavourable
to the poor was disability, its strongest effects being on
hospital admission (9.3 percent), chronic illness (5.4 per-
cent) and assessing one's health to be inferior to that of
peers (6.4 percent).

Geographic determinants yielded some interesting results.
Holding everything else constant, living in the rural
Northeast and the rural North were important contribu-
tors to inequality in reported recent and chronic illness
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Table 4: Decomposition results: contributions of determinants to Concentration Indices (absolute value and adjusted percentage of

total explanatory variables)

Recent illness

Chronic illness

Hospital admission

Health compared

Health compared

to a year ago to peers

Concentration Index -0.099 -0.085 -0.103 -0.139 -0.174
Age-sex adjusted CI -0.070 -0.043 -0.068 -0.090 -0.138
Demographic characteristics
Age-sex

Males aged 3044 0.003 0.006 0.002 0.008 0.008

Males aged 45-59 0.003 0.005 0.002 0.006 0.004

Males aged 60+ -0.016 (8.6%) -0.025 (13.8%) -0.017 (12.4%) -0.031 (13.3%) -0.022 (7.1%)

Females aged 15-29 0.002 0.002 -0.001 (1.0%) 0.002 0.001

Females aged 30—44 0.007 0.009 0.000 0.008 0.008

Females aged 45-59 -0.001 (0.5%) -0.002 0.000 (0.3%) -0.002 (0.7%) -0.001 (0.4%)

Females aged 60+

Household type

One-person male household
One-person female household
HH with children (no elderly)
HH with elderly

HH with dependents only

Socioeconomic characteristics
Income

Income quintile |
Income quintile 2
Income quintile 3
Income quintile 4

Education

Education: primary level
Education: secondary level

Work status

Work: agriculture and fishery
Work: elementary occupation
Not in workforce: housewife

Not in workforce: disabled
Not in workforce: others

raphi
Bangkok
Rural Central
Urban North
Rural North
Urban Northeast
Rural Northeast
Urban South
Rural South

har: risti

-0.026 (13.9%)
-0.029 (23.0%)

0.001
-0.001 (0.5%)
0.001
0.004
0.001
0.006 (0.5%)

-0.028 (14.7%)
-0.011 (5.7%)
0.000

0.006

-0.021 (11.1%)
0.002

0.005
-0.001 (0.3%)
0.001

-0.006 (2.9%)
0.001

-0.050 (34.8%)

0.005
0.002

0.001

-0.037 (19.5%)
0.000

-0.041 (21.6%)
0.000

-0.001 (0.7%)
-0.071 (41.8%)

-0.036 (19.8%)
-0.042 (33.7%)

0.001
0.000 (0.1%)
0.000 (0.2%)
0.001

0.000

0.001 (0.3%)

0.009
0.007

-0.000 (0.3%)
-0.007 (3.9%)

-0.028 (15.3%)
0.003

0.012
-0.000 (0.2%)
0.000

-0.010 (5.4%)
-0.001 (0.8%)
-0.017 (25.9%)

0.006
0.003

0.000

-0.028 (15.5%)
0.000

-0.044 (24.3%)
0.001

-0.001 (0.4%)
-0.063 (40.2%)

-0.020 (14.2%)
-0.034 (27.8%)

-0.000 (0.2%)
0.000
0.001
0.005
0.004
0.010 (0.2%)

-0.015 (10.9%)
-0.008 (5.6%)
0.000

-0.001 (0.7%)

-0.002 (1.4%)
-0.004 (3.1%)

0.012
0.000

-0.000 (0.1%)
-0.013 (9.3%)
-0.008 (5.9%)
-0.038 (37.0%)

-0.032 (23.0%)
-0.001 (0.8%)
0.000

-0.011 (7.7%)
0.000

-0.005 (3.4%)
0.000 (0.1%)
0.000

-0.048 (35.0%)

-0.041 (17.9%)
-0.049 (31.9%)

0.000
0.000 (0%)
0.000

0.005

0.002
0.008 (0%)

-0.054 (23.5%)
-0.012 (5.3%)
0.000

0.007

-0.033 (14.1%)
0.000 (0%)

0.002
0.000

0.000

-0.007 (3.1%)
-0.002 (1.0%)
-0.098 (47.1%)

-0.003 (1.5%)
0.001

0.000

-0.002 (0.8%)
0.000

-0.042 (18.3%)
0.000

-0.001 (0.4%)
-0.047 (21.0%)

-0.033 (10.3%)
-0.036 (17.9%)

0.000
0.000 (0%)
0.000

0.005

0.002
0.008 (0%)

-0.074 (23.4%)
-0.012 (3.7%)
0.001

0.004

-0.041 (12.9%)
0.003

0015
0.000

0.000 (0%)
-0.020 (6.4%)
-0.003 (1.0%)
-0.125 (47.4%)

0.007
0.002

0.000

-0.018 (5.9%)
0.001

-0.090 (28.5%)
0.001

-0.001 (0.4%)
-0.099 (34.7%)

Residuals (unexplained)

0.045

0.036

0.009

0.047

0.078

Note: Reference groups were males aged 15-29; household with no dependent; income quintile 5; work status: others including professionals,
technicians, or service workers; and urban Central excluding Bangkok.

(21.6 percent and 24.3 percent, respectively, in the North-
east; 19.5 percent and 15.5 percent in the North). In the
case of hospitalization there were also much smaller con-
tributions to inequality favouring the poor from residence

in these two areas, but the major geographic determinant
was residence in Bangkok (23.0 percent), clearly reflecting
the importance to hospitalizations of the poor of proxim-
ity to major hospitals. The extent to which this may point
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to unnecessary, supplier-induced admissions in Bangkok
or to sub-optimal access to hospitals elsewhere in the
country is a moot point.

Discussion

This paper has sought to help fill the gap in information
about socioeconomic inequalities in self-reported mor-
bidity and self-assessed health in developing countries,
and also to decompose inequalities to reveal their deter-
minants. In the case of Thailand, each of five adverse
health outcomes was concentrated among the poor.

Comparing across health outcome variables, older age,
particularly in conjunction with being female, was the
main contributor to inequality in reported chronic illness
and perceived deterioration in health over the previous
year. Beyond that, low socioeconomic status as indexed
by low income and low education, respectively, was a
major contributor to the inequality in reports of recent
and chronic illness. Being in the lowest income quintile
and having primary or less education also contributed
strongly to the wider perceptions among the poor that
their health was inferior to that of peers and inferior to
what it had been a year previously. Geographically, resid-
ing in the rural Northeast and the rural North were main
contributors to inequalities in reported recent and chronic
illness, and perhaps reflecting a much higher level of pov-
erty than in other parts of the country residence in the
rural Northeast was also strongly linked to the poor more
often assessing their health to have deteriorated recently
and to be worse than that of peers. If there were no sys-
tematic regional disparities, in other words, the overall
inequalities observed would be lower.

It is instructive to note one or two broad differences
between models for the five outcome variables in Table 4.
First, socioeconomic determinants are decidedly less
important in producing inequality in chronic illness than
in producing inequality in the other four health out-
comes, and to the extent that they are relevant it is low
education, not low income, that stands out. Chronic ill-
ness is concentrated among the poor primarily because of
associations with old age, with lack of education (which
probably inhibits preventive behaviour), and with living
in the rural North and Northeast, where health services
are poorest. Second, relative poverty is a determinant of
the tendency to be admitted to hospital for non-maternity
reasons. There is naturally an association with old age, but
the poverty determinants (low income, disability and
probable unemployment specified as 'Not in workforce:
others') produce the overall socioeconomic effect. Geo-
graphically, residence in Bangkok and thus proximity to
hospital services, is an important determinant of unequal
use of health services. The Thai Universal Coverage
Scheme has deliberately set out to promote primary
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health care facilities as first ports of call for the poor,
thereby discouraging unnecessary patronage of the hospi-
tal system. Finally, the finding that the rural Northeast
alone stands out as a geographic determinant of the poor
being more likely to believe that their health is deteriorat-
ing and is inferior to that of peers is notable. It suggests an
acute awareness among residents of this region of the dis-
advantage and poverty with which they contend com-
pared to other parts of the country, and perhaps even
suggests a somewhat fatalistic outlook on life.

Despite rising levels of development, self-reported and
self-assessed health questions in health surveys in devel-
oping countries have not been fully utilized. In the case of
Thailand, the national Health and Welfare Surveys
(HWSs) have included self-reported morbidity questions
for decades, but self-assessed health questions were only
introduced in 2003. Results from the present analysis of
2003 data have shown that socioeconomic inequalities
unfavourable to the poor arise with respect to both self-
reported morbidity and self-assessed health. Earlier stud-
ies based on the HWSs of 1986, 1991 and 1996 also
showed that illnesses of all types, recent, chronic and
those requiring hospitalization, were concentrated among
the poor [51,52]. The addition of self-assessed health
questions to the HWS from 2003 has augmented signifi-
cantly its potential for facilitating studies of health ineq-
uity and future trends therein [53,54].

There are some issues to be considered concerning the
nature of the data used here. While household health sur-
veys are quite common in developing countries, the relia-
bility of data from them for studies of socioeconomic
inequalities in health has at times been questioned. Baker
and van der Gaag, for example, found that in Ghana,
Jamaica, Peru and Bolivia (but not in Cote d'Ivoire), the
better off were more likely than the poor to report them-
selves ill [10]. These unexpected results were based on
responses to a question inquiring whether household sur-
vey respondents had been ill in the past month [55,56].
They raise the issue of perception bias; the notion that
people at different socioeconomic levels may have differ-
ent perceptions of what constitutes being 'ill'. Such differ-
ences can reflect variations in cultural norms, knowledge
and beliefs that among other things create different
thresholds of tolerance of debility, or different degrees of
stoicism in the face of adversity. They include variations in
what is normative by way of life's daily rigours, in what
degree of incapacity justifies withdrawal from normal
daily activity, and in knowledge necessary to recognise
certain adverse health conditions and appreciate the
capacity of medical services to treat them [57]. Results of
studies of health inequalities can be biased by inclinations
in certain subgroups of respondents to over- or under-
report health problems. In the present study, the finding
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that employment in the agriculture and fishery sector did
not contribute to inequalities disadvantaging the poor on
any of the five health outcomes examined might, given
such people's low socioeconomic status, reflect percep-
tion bias. Then again it could be a product of statistical
suppression of this determinant due to substantial over-
lap with low income and low education. It is certainly
possible that a socioeconomically poorer group might, for
example, under-report chronic illness through lack of
awareness stemming from poorer access to healthcare
[57,58].

There are some limitations to this study. Caution is
required reaching causal conclusions from it. Its design is
cross-sectional, and thus data on outcomes and determi-
nants were collected simultaneously. Future studies could
usefully make use of cohort or longitudinal data to better
understand changes in socioeconomic status and their
link to changes in self-reported morbidity and self-
assessed health. The decomposition approach is deter-
ministic, and only includes measured explanatory varia-
bles. There are clearly other cultural, community, or
health system determinants besides the demographic,
socioeconomic and geographic characteristics examined
here which contribute to inequalities [56]. Lastly, this
study has used binary outcome variables. Further studies
using continuous outcome variables from linear regres-
sion or other types of generated data may provide more
information.

Conclusion

Using decomposition analysis this paper shows that cer-
tain demographic, socioeconomic and geographic charac-
teristics were particularly associated with poor-rich
differences in reported health status in Thailand in 2003.
Being older, particularly in conjunction with being
female, was the main contributor to inequality in self-
reported morbidity, especially in relation to reported
chronic illness and illness requiring hospital admission.
In addition, having low socioeconomic status as reflected
in low education and being in the bottom income quintile
contributed over one-third of the overall inequalities in
perceiving one's health status to be inferior to that of peers
and inferior to what it was a year ago. Geographically,
residing in the rural North and the rural Northeast con-
tributed around forty percent to inequalities in reported
recent and chronic illness. But concerning the poor's ten-
dency to more often assess their health as worse than that
of peers it is residence in the rural Northeast alone that
stands out. The relative poverty of this area may lead
respondents to compare themselves to peers not only
locally but nationally, and manifest an acute sense of dis-
advantage compared to the rest of Thailand.

http://www.equityhealthj.com/content/6/1/23

The decomposition results are consistent with findings of
a recent qualitative study of equity in the health system in
Thailand. This found socioeconomic and geographic ine-
qualities in health to be of great concern, and to have
major implications for health care utilization [59]. Self-
reported morbidity and self-assessed health are important
concepts in assessing the demand for health services.
Some self-reported chronic conditions, for example, gen-
erally follow from diagnosis by a health professional, and
thus those with less access to and/or less utilization of the
health system may, through lack of awareness, be less
likely to report such conditions.

Thailand is an interesting case among developing coun-
tries as it has attempted to address concern over inequali-
ties in health-related outcomes, and in particular in access
to and use of health services, by introducing a universal
coverage health insurance policy. In order to advance
equity in access to healthcare, studies need to continue to
monitor differential health outcomes and the differential
use of health services as the universal coverage era unfolds
[60].
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