Int J Public Health (2011) 56:139-152
DOI 10.1007/s00038-010-0224-6

ORIGINAL ARTICLE

Decomposing income-related inequality in cervical screening

in 67 countries

Brittany McKinnon - Sam Harper -
Spencer Moore

Received: 10 June 2010/Revised: 16 September 2010/ Accepted: 8 October 2010/ Published online: 14 December 2010

© Swiss School of Public Health 2010

Abstract

Objectives The development of successful policies to
reduce income-related inequalities in cervical cancer
screening rates requires an understanding of the reasons
why low-income women are less likely to be screened. We
sought to identify important determinants contributing to
inequality in cervical screening rates.

Methods We analyzed data from 92,541 women aged
25-64 years, who participated in the World Health Survey
in 2002-2003. Income-related inequality in Pap screening
was measured using the concentration index (CI). Using a
decomposition method for the CI, we quantified the con-
tribution to inequality of age, education level, marital
status, urbanicity and recent health-care need.

Results There was substantial heterogeneity in the con-
tributions of different determinants to inequality among
countries. Education generally made the largest contribu-
tion (median = 15%, interquartile range [IQR] = 23%),
although this varied widely even within regions (e.g., 5% in
Austria, 28% in Hungary). The contribution of rural resi-
dence was greatest in African countries (median = 10%,
IQR = 13%); however, there was again substantial within-
region variation (e.g., 26% in Zambia, 2% in Kenya).
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Introduction

Cervical cancer disproportionately affects poor, socially
marginalized women around the world. The major burden
of cervical cancer is in developing countries, where over
80% of the 500,000 cases and 300,000 deaths each year
occur (Sankaranarayanan and Boffetta 2010). Striking
inequalities exist not only between better- and worse-off
nations, but also between more and less socioeconomically
advantaged groups within countries (Parikh et al. 2003).
Between- and within-country inequalities in cervical can-
cer incidence and deaths primarily reflect inequalities in
cervical screening coverage, as well as differences in risk
factors for exposure to human papillomavirus (HPV)
(IARC 2005).

Studies conducted in high-income countries, including
those with universal health-care access, have found
that women from socioeconomically disadvantaged back-
grounds are less likely to receive cervical cancer screening
(Baker and Middleton 2003; Maxwell et al. 2001; Moser
et al. 2009; Puig-Tintoré et al. 2008; Siahpush and Singh
2002; Sutton and Rutherford 2005; Todorova et al. 2009;
Eaker et al. 2001; Alves et al. 2009; Akers et al. 2007). Much
more limited data exist on socioeconomic inequalities in
cervical cancer screening within developing countries,
where most research has relied on small sub-national
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samples (Chan et al. 2002; Martins et al. 2009; Arrossi et al.
2008; Lazcano-Ponce et al. 1997; Wellensiek et al.
2002). Cross-national comparisons of inequality in cervical
screening have focused mainly on between-country
inequalities in average screening rates. For example, a recent
comparison of cervical screening coverage in 57 countries
reported that 63 and 19% of women of age 25-64 years in
high- and low-income countries, respectively, had been
screened for cervical cancer in the past 3 years (Gakidou
et al. 2008). Furthermore, in both high- and low-income
countries, research on socioeconomic inequalities in
screening has typically focused on comparisons of extreme
socioeconomic groups rather than assessing screening across
the entire socioeconomic spectrum. In cross-country com-
parisons, inequality measures that compare only extreme
groups may lead to very different country rankings than
methods that account for the entire distribution of socio-
economic position (Gwatkin et al. 2007).

We contribute to the literature on cross-national differ-
ences in cervical screening in two respects. First, we
calculate and report cross-population comparable within-
country summary measures of income-related inequality in
cervical cancer screening that account for the full distribu-
tion of socioeconomic position. Second, we decompose
income-related health inequalities within countries into
constituent socio-demographic and behavioral determi-
nants. This decomposition allows identification of the
relative contributions of other factors in explaining income-
related inequality on a country-by-country basis. Identifying
determinants that contribute substantially to income-related
inequality may reveal potential areas to intervene to reduce
screening inequalities.

Methods
Data

The World Health Survey (WHS) is a large cross-sectional
study conducted in 70 high-, middle-, and low-income
countries in 2002-2003. It was designed to provide a com-
prehensive assessment of population health, including
socio-demographics, adult and child morbidity and mortal-
ity, risk factors, health-care expenditures, and coverage of
health interventions (Ustun et al. 2003). Using a multistate
cluster design, random national samples were obtained for
all participating countries except China, Comoros, the
Republic of Congo, Cote d’Ivoire, India, and the Russian
Federation.

Full details of the surveys are available on the WHS Web
site (WHO). Briefly, adults aged 18 years and older who
were living in private households were eligible to be inter-
viewed. Face-to-face interviews were conducted in all
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countries except Australia, Israel, Luxembourg, and Nor-
way. In these countries, computerized telephone interviews
were employed. Interviewers were lay people with at least a
high school education who had attended a training session.
All questionnaires were translated into local languages and
modified for cultural appropriateness according to standard
World Health Organization (WHO) protocol.

Measures

The WHS included two questions related to cervical cancer
screening that were asked of all women aged 18-70 years:
(1) “When was the last time you had a pelvic examination,
if ever?” and (2) “The last time you had the pelvic
examination, did you have a PAP smear test?” Women
were asked the latter only if they reported having a pelvic
examination in the past 3 years. Interviewers provided
prepared descriptions of pelvic examination and Pap smear
test in cases where the interviewee seemed unsure of the
procedures (WHO 2002) To maintain consistency with a
previous analysis of cervical screening using the WHS
data, our analyses included women between 25 and
64 years of age (Gakidou et al. 2008).

We used permanent income as our variable for socio-
economic status, which was estimated using the asset-
based approach developed by Ferguson et al. (2003). This
approach uses household ownership of assets (e.g., a car,
a radio), access to services (e.g., electricity, drinking
water), and known predictors of income (e.g., age, educa-
tion) to estimate permanent household income. Assets for
each country are chosen to estimate country-specific dis-
tributions of permanent income that can then be adjusted to
an internationally comparable scale to enable cross-country
comparisons. Asset-based measures of permanent income
have been validated against reported household income and
expenditures using household survey data from Greece,
Peru, and Pakistan (Ferguson et al. 2003). This approach
has also been applied in several previous studies (Gakidou
et al. 2007; Gakidou and Vayena 2007; Pongou et al. 2006;
Vapattanawong et al. 2007).

For the decomposition analysis, we examined variables
that have been found to be associated with both cervical
screening and permanent income: age, education level,
marital status, and urbanicity (Palencia et al. 2010; Akers
et al. 2007; Arrossi et al. 2008; Leyden et al. 2005;
Albuquerque et al. 2009). We also included a variable
indicating whether or not the woman reported needing
health care for herself or her child within the past year
(Winkler et al. 2008). Age and education were continuous
variables, measured in years. Marital status and urbanicity
were coded as indicator variables (never married vs. mar-
ried/cohabitating, separated/divorced/widowed vs. married/
cohabitating, and urban/peri-urban vs. rural residence).
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Of the 110,658 women aged 25-64 years who partici-
pated in the WHS, data for both cervical screening and
permanent income were available for 92,541 women. The
surveys from Turkey and Norway had missing data on
income, cervical screening, or both, and were excluded
from the analysis. We also excluded Myanmar because
income was missing for 81% of the eligible subjects. For
the decomposition analysis, the sample size was reduced
to 89,371 because we excluded women who had missing
data on any of the five determinants. Netherlands, Aus-
tralia, and Slovenia had missing data on urbanicity for all
subjects, so we performed the decomposition analysis
without urbanicity as a determinant for these three
countries. Finally, unweighted analyses are reported for
Austria, Denmark, Germany, Greece, Guatemala, Italy,
The Netherlands, Slovenia, and the UK because proba-
bility-sampling weights were not available for these
countries.

Statistical analysis

We measured within-country income-related inequalities in
cervical screening rates using the concentration index (CI)
(Wagstaff et al. 1991; Kakwani et al. 1997). The CI
quantifies the magnitude of inequality portrayed by the
concentration curve, a plot of the share of health accounted
for by cumulative proportions of individuals ranked
according to socioeconomic position. Figure 1 shows the
relative concentration curves for cervical screening for
Guatemala and Spain. The curves extend below the diag-
onal 45° line of equality for both countries, indicating the
presence of inequality to the disadvantage of the poor.
However, inequality was more prominent in Guatemala,

Fig. 1 Concentration curves for
cervical screening rates in
Guatemala and Spain, World
Health Survey 2002-2003

cumulative share of Pap tests

where the poorest 50% of women obtained just over 20%
of the country’s total cervical screenings, compared to just
over 40% in Spain.

The CI is defined as twice the area between the con-
centration curve and the line of equality (Wagstaff et al.
1991). The index ranges from —1 to 1, with O representing
complete equality. For a positive health variable such as
cervical screening, positive values of the index indicate
inequality to the disadvantage of the poor, and negative
values indicate inequality to the disadvantage of the rich.
The relative CI can be written as:

2 n
Cl=—)> yiRi —1,
s

where u is the overall screening rate, y; is the screening
status of the ith individual, and R; is the ith individual’s
rank in the income distribution (Wagstaff et al. 1991). We
applied the normalization formula proposed by Wagstaff
(2005) to correct for the fact that the maximum values of
the CI are bounded by the overall prevalence when the
health variable is binary. This was accomplished by
dividing the CI by 1 — u. This normalized CI was used to
measure relative inequalities in other studies with binary
health outcomes (Khadr 2009; Harper and Lynch 2007).
We refer to the normalized CI as W. The absolute con-
centration index (ACI) is calculated by multiplying the CI
by the mean of the health variable (u). We report confi-
dence intervals for W and ACI, with standard errors
corrected for heteroskedasticity and autocorrelation of the
rank variable (O’Donnell et al. 2007).

Wagstaff et al. (2003) showed that the CI can be
decomposed by relating the health outcome y; to a set of
k potential determinants, x;:

(1)

line of equality
Spain

Guatemala

2

T T T T

4 6 8 1

cumulative share of women ranked by income (lowest income first)
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vi=o+ Y B+ e (2)
k

where the f; are regression coefficients and ¢; is an error
term. Although the assumption of linearity of this equation
is necessary for the decomposition, it can be extended to
allow for binary health outcomes (Gravelle 2003).

The proportional contribution of each x; to overall
socioeconomic inequality will be the same whether one
considers decomposing relative or absolute inequality.
Because we mainly focus on cross-country comparisons of
absolute inequality, we decomposed the ACI using the
following equation:

ACI =Y BACI, + ACI, (3)
k

where f5; are the regression coefficients from Eq. 2, ACI, is
the absolute concentration index for x, and ACI, represents
the portion of inequality that cannot be explained by var-
iation in the x; across income. The first term (S,ACI,) thus
measures the combined contribution to overall income-
related inequality in screening of each determinant’s effect
on screening and its association with income. Both the
determinant’s effect on screening and its association with
income can be either negative or positive, thus the contri-
bution can also be negative or positive. For example, if
higher education increases the likelihood of screening
(positive f5;) and is more concentrated among the well off
(positive ACI}), education will make a positive contribu-
tion to the overall ACI. A negative contribution indicates
that there is either no pro-rich inequality in the determinant
(ACI, is negative) or that the determinant decreases the
likelihood of screening (f3; is negative).

Using this method, we examined the magnitude of income-
related screening inequality due to differences in age, marital
status, urbanicity, education, and a measure of recent health-
care need. Because cervical screening was measured as a
binary variable, we used a probit model with marginal effects
in the decomposition analysis (O’Donnell et al. 2007). It has
been noticed that the contributions obtained using the probit
model may change depending on the reference category
chosen for the determinants in the model (Yiengprugsawan
etal. 2010). Marital status was our only variable with possible
alternate reference categories; thus, we checked the decom-
position results using the different reference categories,
detecting no important differences. We proceeded with the
probit model using currently married/cohabitating as the
reference. The decomposition analysis was performed for all
countries with statistically significant screening inequality
(i.e., the 95% confidence interval for the CI excluded zero, the
value signifying no inequality).

The WHS had missing data ranging from 0.4 to 35.2%
by country for the questions on cervical screening.
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To address the missing data problem, we compared the
demographic profiles of subjects with missing data on the
cervical screening questions to those with data, finding no
large discrepancies. We also performed sensitivity analyses
for calculation of the concentration indices under four
hypothetical scenarios. To do this, we generated four data
sets by making assumptions about observations that were
missing for Pap screening and income as follows:
(1) unscreened, income = 10th percentile of income dis-
tribution; (2) unscreened, income = 90th percentile;
(3) screened, income = 10th percentile; (4) screened,
income = 90th percentile. All analyses were performed
using Stata, version 11.

Results

There were wide variations in cervical screening rates
among countries, ranging from <1% in Ethiopia and
Bangladesh to 83% in Austria (Table 1). In 15 countries,
all located in Asia or Africa, <5% of women had a Pap
screen in the past 3 years. Country-specific means for each
of the determinants included in the decompositions are also
presented in Table 1.

Table 2 shows the normalized (W) and absolute con-
centration indices (ACI) along with their corresponding
95% confidence intervals for each of the 67 countries.
There was statistically significant income-related screening
inequality in 50 countries. Country rankings on inequality
were highly dependent on whether we examined W or ACL
For example, although Laos had the largest W, it ranked
44th in terms of absolute inequality (ranks are found in the
last two columns of Table 2).

The Americas had the largest inequality among regions
(median ACI = 0.058, interquartile range [IQR] = 0.043),
with Guatemala and Paraguay ranked number one and two
out of all countries in terms of absolute inequality
(ACI = 0.128 and 0.079, respectively). However, there was
substantial variation even among countries in the Americas
region, with Mexico and Ecuador having low levels of
inequality (ACI = 0.023 and 0.035, respectively). In gen-
eral, we observed substantial heterogeneity in the magnitude
of inequality among countries, even within regions. For
example, screening inequality in China (ACI = 0.067) was
substantially greater than in Vietnam (ACI = 0.009), and in
South Africa (ACI = 0.056) was much greater than in
neighboring Zimbabwe (ACI = 0.013).

Table 3 presents the regression coefficients (ff;) and
ACI for the determinants in the decomposition analysis.
The f3; for income are positive in all countries, indicating
that there is still an association between income and cer-
vical screening after controlling for the other determinants.
In the majority of countries, higher education level, urban
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Table 1 Pap screening rates and characteristics of the determinants for women of age 25-64 years by World Health Survey by country,

2002-2003
WHO region Country Number Percentage =~ Average Percentage Percentage Percentage Average  Percentage
of women had Pap age urban never divorced, years of  received
screen in married separated,  education health care®
past 3 years widowed
Africa Burkina Faso 1,596 5.1 38.9 13.7 1.3 8.1 0.5 51.7
Chad 1,404 5.6 36.8 16.6 2.4 17.6 0.6 24.2
Comoros 618 79 41.5 31.7 11.2 21.1 2.5 49.6
Congo 783 23.4 38.5 93.2 23.3 19.0 4.5 57.2
Cote d’Ivoire 803 72 37.2 724 19.0 15.9 3.8 54.5
Ethiopia 1,654 0.8 38.4 12.3 42 17.2 1.7 43.6
Ghana 1,509 2.8 40.3 425 7.8 20.3 4.6 63.7
Kenya 1,691 35 37.6 15.5 11.1 16.1 7.9 78.0
Malawi 1,735 2.6 38.3 9.5 2.6 24.6 3.6 78.3
Mali 982 43 40.5 25.8 6.4 13.3 0.5 34.8
Mauritania 1,415 3.8 39.3 48.6 8.4 222 2.0 443
Mauritius 1,509 13.6 41.8 42.8 8.0 13.7 8.0 73.2
Namibia 1,525 13.6 389 40.3 45.1 12.1 7.4 43.6
Senegal 764 10.9 39.1 44.8 9.8 139 1.7 56.9
South Africa 817 19.3 40.2 56.6 40.3 16.8 8.8 43.0
Swaziland 726 3.7 40.2 25.8 26.1 9.8 6.2 229
Zambia 1,300 34 38.5 329 7.0 25.4 53 75.9
Zimbabwe 1,662 9.4 39.4 39.4 4.5 28.2 6.9 63.9
Americas Brazil 2,065 71.8 419 85.7 14.6 17.7 6.8 77.0
Dominican Republic 1,686 66.0 40.6 65.7 7.2 24.8 7.8 71.5
Ecuador 1,427 47.0 40.9 84.8 11.8 12.5 8.4 70.9
Guatemala 2,020 40.3 39.7 45.7 7.0 13.7 3.8 75.2
Mexico 15,869 63.8 41.2 79.4 12.2 13.6 7.1 76.8
Paraguay 1,922 51.4 41.1 56.2 20.1 7.7 7.6 81.3
Uruguay 1,074 62.4 433 74.9 16.7 21.5 11.3 64.9
Eastern Morocco 1,782 4.6 41.2 63.0 14.2 10.5 2.8 72.8
Mediterranean  pyistan 1,696 23 38.9 274 35 5.0 1.4 70.7
Tunisia 1,857 9.8 412 63.8 18.4 6.8 5.4 77.8
United Arab Emirates 399 21.0 384 76.3 7.0 79 10.3 56.4
Europe Austria 465 83.2 433 69.9 15.8 21.2 11.1 74.1
Belgium 372 73.1 43.0 81.3 14.9 29.2 13.7 81.2
Bosnia and Herzegovina 379 39.8 41.9 45.6 8.9 13.0 9.7 58.5
Croatia 396 65.3 46.4 65.3 7.9 12.9 11.0 85.0
Czech Republic 335 73.6 42.8 76.8 6.4 19.3 12.2 87.8
Denmark 370 68.1 443 63.5 10.0 114 12.8 96.8
Estonia 435 53.0 453 72.0 11.8 279 13.1 75.6
Finland 358 66.3 47.0 65.2 8.8 19.0 12.9 88.6
France 445 75.9 43.0 43.8 14.8 21.8 14.1 81.6
Georgia 893 12.8 433 56.2 16.2 14.5 12.7 38.6
Germany 478 74.1 454 87.2 11.8 25.1 11.2 732
Greece 321 44.9 44.8 73.5 5.3 8.7 10.3 76.3
Hungary 538 63.8 45.6 66.5 8.2 22.6 12.0 80.3
Ireland 371 39.3 43.9 574 12.7 11.7 12.8 66.7
Israel 443 45.2 41.8 90.5 10.6 10.9 13.8 91.7
Italy 370 67.6 444 68.6 20.6 14.9 11.8 80.3
Kazakhstan 2,457 80.3 413 81.5 10.1 28.7 134 61.0
Latvia 335 71.5 45.7 68.0 10.8 36.6 12.6 65.7
Luxembourg 253 81.8 42.4 100.0 8.7 12.6 12.2 90.5
Netherlands 455 51.6 474 13.6 27.2 12.9 88.4
Portugal 357 57.8 454 50.6 13.2 13.7 6.6 81.6
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Table 1 continued

WHO region Country Number Percentage Average Percentage Percentage Percentage Average Percentage
of women had Pap screen age urban never divorced, years of received
in past 3 years married separated, education health care®
widowed

Russia 1,648 78.2 45.0 90.1 7.5 34.4 13.0 67.8
Slovakia 822 61.3 394 82.2 16.8 234 134 89.5
Slovenia 204 73.0 44.4 16.8 17.8 11.8 76.5
Spain 2,195 60.3 44.7 79.6 12.8 8.8 10.2 77.6
Sweden 371 71.0 46.6 51.5 7.9 17.1 13.3 72.8
Ukraine 1,007 73.7 453 71.3 4.9 22.6 13.3 69.4
UK 471 60.7 434 92.6 13.3 24.1 12.4 74.9
Southeast Bangladesh 2,095 0.4 39.7 17.6 0.9 14.0 2.6 91.9
Asia India 3,390 3.1 39.8 11.4 15 9.7 23 66.2
Nepal 3,486 2.8 39.7 14.6 1.5 8.2 1.5 59.2
Sri Lanka 2,274 1.5 422 154 8.1 9.0 8.7 66.2
Western Australia 1,520 721 44.5 10.7 15.9 13.3 94.0
Pacific China 1,497 21.0 425 29.6 22 3.6 6.9 64.3
Laos 1,938 32 40.1 28.2 4.1 11.8 3.6 18.2
Malaysia 2,566 29.8 40.1 64.0 9.2 83 8.3 58.7
Philippines 4,022 9.3 40.8 51.5 8.7 8.9 8.6 36.4
Vietnam 1,448 6.5 40.7 16.1 6.4 5.7 7.3 56.4

% A woman received health care for herself or a child in the past 1 year

residence, younger age, and health-care need were associ-
ated with an increased probability of screening.
Concentration indices for the determinants are mostly
consistent across countries, demonstrating that rural resi-
dence, divorced/separated/widowed status, and, especially,
lower education level, tend to be more concentrated among
the poor.

The percent contributions of each of the determinants to
overall income-related screening inequality are presented
in Table 4. In general, there was heterogeneity in the
contributions of different determinants to inequality,
although some general trends did emerge. Besides income
itself, education made the largest contribution to explaining
inequality (median = 15%, IQR = 23%), although its
contribution varied widely even within regions (e.g., 5% in
Austria, 28% in Hungary). The contribution of rural resi-
dence was greatest in African countries (median = 10%,
IQR = 13%), although there was again substantial within-
region variation (e.g., 26% in Zambia, 2.3% in Kenya).
With a few exceptions, income-related screening inequality
in European countries was minimally explained by urban/
rural residence (median = 0.3%, IQR = 5%). Many
countries had small contributions for marital status; how-
ever, there were also a few countries that had large
negative contributions (for example, Finland and Sweden
with —38.8 and —34.4%, respectively). These negative
contributions resulted because unmarried and divorced/
widowed women were both more likely to be screened than
married women (i.e., fi;s were positive), but also more
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likely to be poor (negative concentration indices). Finally,
with few exceptions, age generally made small contribu-
tions to screening inequality, largely because it had weak
effects on the likelihood of screening.

The percentage of inequality unexplained by the deter-
minants was <10% in 21 of the 50 countries examined in
the decomposition analysis. For the most part, the unex-
plained portion of the ACI was large in eastern
Mediterranean and southeast Asian countries, moderate in
countries in Africa, the Western Pacific, and the Americas
(median = 21, 9, and 11%, respectively), and smallest in
European countries (median = 6.8%).

In the sensitivity analysis, we found that the AClIs for
our complete case analysis were close to the ACIs for each
of the four scenarios for the majority of countries (see
Supplemental Table 1).

Discussion

This study confirms the existence of widespread pro-rich
inequality in cervical screening around the world. In line
with previous findings, our results point to a high degree of
screening inequality in southern and eastern Europe and the
Americas (Todorova et al. 2009; Palencia et al. 2010;
Arrossi et al. 2008). We extend the results of a previous
cross-country comparison of cervical screening that used
the WHS data in two important ways (Gakidou et al. 2008).
First, in contrast to the previous study, which presented
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Table 2 Proportion of women who had a Pap test in the past 3 years by income quintile, and normalized and absolute concentration indices for
Pap screening among women of age 25-64 years, World Health Survey 2002-2003

WHO region Country Percent of women who had a Pap  Normalized Absolute concentration ~ Rank
test in the past 3 years by income concentration index x 10', ACI (largest to
quintile index, W (95% CI) (95% CI) smallest)
1 2 3 4 5 W ACI

Africa Burkina Faso 6.7 34 36 43 7.8 0.048 (—0.17t0 0.26) 0.023 (—0.08 to 0.13) 66 65

Chad 1.0 4.1 5.6 84 126 0419 (0.30-0.53) 0.222 (0.16-0.28) 5 39
Comoros 90 64 65 104 69 0.061 (-0.12t00.24) 0.045 (—0.09to 0.18) 63 62
Congo 17.8 229 189 19.8 357 0.161 (-0.02t00.35) 0.289 (—0.04 t0 0.62) 44 30
Cote d’Ivoire 4.8 3.1 6.5 8.6 11.8 0.246 (0.08-0.41) 0.163  (0.06-0.27) 31 46
Ethiopia 0.3 0.9 0.0 1.0 1.9 0.383 (0.03-0.74) 0.032  (0.00-0.06) 9 63
Ghana 1.6 1.8 29 40 154 0311 (0.11-0.51) 0.084 (0.03-0.14) 18 59
Kenya 09 22 2.1 5.1 74 0.393 (0.23-0.56) 0.134 (0.08-0.19) 8 49
Malawi 25 44 07 33 2.5 0.048 (=0.16 to 0.25) —0.012 (—0.07 to 0.04) 67 67
Mali 20 22 53 3.1 11.3 0321 (0.15-0.49) 0.133  (0.06-0.21) 1350
Mauritania 1.6 12 47 59 63 0307 (0.15-0.47) 0.114 (0.05-0.17) 19 53
Mauritius 11.0 89 136 119 213 0.199 (0.11-0.29) 0.233 (0.12-0.34) 39 37
Namibia 5.7 6.7 80 180 279 0.435 (0.34-0.53) 0.503 (0.39-0.61) 4 15
Senegal 8.3 74 9.1 145 150 0.181 (0.02-0.35) 0.176 (0.02-0.34) 41 43
South Africa 63 185 148 185 441 0.356 (0.21-0.51) 0.556 (0.32-0.79) 10 12
Swaziland 1.8 1.6 6.3 2.1 105 0346 (0.09-0.61) 0.125 (0.03-0.22) 11 52
Zambia 26 26 1.5 32 8.4 0272 (0.06-0.49) 0.092 (0.02-0.17) 24 57
Zimbabwe 49 107 100 88 143 0.151 (-0.01t0 0.32) 0.128 (—0.01 to 0.27) 48 51
Americas Brazil 554 689 683 760 884 0.296 (0.24-0.36) 0.599 (0.48-0.72) 21 9
Dominican Republic 512 62.1 814 677 742 0.195 (0.11-0.28) 0.437 (0.25-0.63) 40 21
Ecuador 352 450 574 48.1 512 0.141 (0.04-0.24) 0.352  (0.10-0.60) 52 27
Guatemala 102 219 379 582 69.6 0.532 (0.49-0.58) 1.282 (1.17-1.39) 2 1
Mexico 573 619 639 651 69.6 0.101 (0.07-0.13) 0.232  (0.17-0.30) 59 38
Paraguay 324 446 456 570 71.0 0.314 (0.25-0.37) 0.785 (0.63-0.94) 16 2
Uruguay 48.1 564 638 612 755 0.246 (0.16-0.33) 0.577 (0.38-0.78) 30 10
Eastern Mediterranean Morocco 3.7 5.8 1.1 7.2 74  0.119 (—0.09 to 0.33) 0.052 (—0.04to 0.14) 57 61
Pakistan 1.2 24 26 34 64 0312 (0.12-0.51) 0.094 (0.04-0.15) 17 56
Tunisia 6.3 7.8 103 11.3 149 0203 (0.10-0.30) 0.179 (0.09-0.27) 38 42
United Arab Emirates 11.3 277 11.1 198 350 0.144 (—0.01 to 0.30) 0.238 (—0.02 to 0.50) 50 36
Europe Austria 684 756 846 879 91.8 0.315 (0.17-0.46) 0.445 (0.24-0.65) 15 19
Belgium 56.5 689 765 70.6 854 0.203 (0.07-0.34) 0.404 (0.13-0.68) 37 22
Bosnia and Herzegovina 34.5 283 447 448 462 0.153 (—0.03t00.33) 0.366 (—0.07 to 0.80) 46 24
Croatia 31.2 602 648 71.8 743 0.267 (0.13-0.40) 0.605 (0.30-0.91) 26 8
Czech Republic 757 707 748 69.1 759 0.058 (—0.14t00.25) 0.112 (—0.27 t0 0.49) 65 54
Denmark 438 678 726 699 703 0.098 (—0.03to00.22) 0.215 (—0.06to 0.49) 60 40
Estonia 37.8 335 426 585 626 0.253 (0.15-0.36) 0.631 (0.37-0.89) 29 7
Finland 499 677 651 606 741 0.122 (0.00-0.24) 0.272  (0.00-0.54) 56 31
France 425 804 825 838 80.1 0.269 (—0.04to0.58) 0.492 (—0.07 to 1.06) 25 18
Georgia 84 60 122 156 193 0.264 (0.14-0.39) 0.295 (0.16-0.43) 28 28
Germany 683 67.6 733 750 805 0.139 (0.02-0.25) 0.269 (0.05-0.49) 54 32
Greece 314 29.1 448 413 624 0.266 (0.15-0.38) 0.662 (0.37-0.95) 27 5
Hungary 386 562 71.1 610 783 0.285 (0.17-0.40) 0.658 (0.40-0.92) 22 6
Ireland 199 288 357 50.7 455 0.220 (0.10-0.34) 0.526 (0.24-0.81) 34 14
Israel 328 350 499 465 562 0.178 (0.06-0.30) 0.440 (0.14-0.74) 42 20
Italy 72.1 594 663 70.8 699 0.061 (—0.06t00.18) 0.134 (—0.13 to 0.40) 64 48
Kazakhstan 747 826 785 820 826 0.096 (—-0.02to00.21) 0.151 (—0.03to 0.33) 61 47
Latvia 61.6 61.1 788 856 856 0.324 (0.14-0.51) 0.565 (0.25-0.88) 12 11
Luxembourg 792 694 767 869 889 0.243 (0.06-0.43) 0.362  (0.09-0.63) 32 26
Netherlands 464 476 427 564 659 0.151 (0.05-0.26) 0.379 (0.12-0.64) 47 23
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Table 2 continued

WHO region Country Percent of women who had a Pap Normalized Absolute concentration Rank
test in the past 3 years by income concentration index x 10', ACI (largest to
quintile index, W (95% CI) (95% CI) smallest)
1 2 3 4 5 w ACI
Portugal 18.7 56.0 455 69.1 71.3 0.318  (0.17-0.47) 0.775  (0.41-1.14) 14 3
Russia 60.5 69.7 76.9 80.3 77.0 0.142  (-0.01 t0 0.29) 0.267 (—0.02 to 0.55) 51 33
Slovakia 47.0 60.8 69.1 40.8 70.1 0.208  (0.07-0.35) 0.495  (0.17-0.82) 35 16
Slovenia 62.5 79.0 78.4 0.273  (0.09-0.46) 0.547  (0.18-0.92) 23 13
Spain 44.0 51.4 53.2 64.0 72.3 0.207  (0.14-0.28) 0.495  (0.33-0.66) 36 17
Sweden 62.5 57.0 75.0 71.4 75.8 0.177  (0.00-0.35) 0.365  (0.00-0.73) 43 25
Ukraine 67.9 734 72.7 64.7 85.9 0.107  (—=0.03 to 0.25)  0.207  (—0.06 to 0.48) 58 41
UK 56.8 61.0 54.9 64.2 63.4 0.069 (=0.04t00.18) 0.165 (—0.10t0 0.43) 62 45
Southeast Asia Bangladesh 0.2 0.2 0.0 0.4 1.4 0.438  (0.10-0.78) 0.016  (0.00-0.03) 3 66
India 1.1 34 2.5 42 4.6 0.223  (0.08-0.36) 0.067  (0.03-0.11) 33 60
Nepal 0.7 1.7 1.4 3.7 6.3 0.400  (0.26-0.54) 0.107  (0.07-0.14) 7 55
Sri Lanka 0.8 2.1 0.5 1.1 2.7 0.157  (=0.11t0 0.43)  0.024 (—0.02 to 0.06) 45 64
Western Pacific ~ Australia 59.2 70.0 72.8 71.1 78.3 0.126  (0.04-0.21) 0.254  (0.09-0.42) 55 34
China 39 10.6 221 28.1 334 0.402  (0.33-0.48) 0.665  (0.54-0.79) 6 4
Laos 0.9 1.2 0.6 2.1 9.3 0.559  (0.41-0.71) 0.169  (0.12-0.21) 44
Malaysia 26.8 26.8 22.6 30.4 39.9 0.140  (0.08-0.20) 0.293  (0.16-0.42) 53 29
Philippines 5.0 5.8 6.0 11.5 16.3 0.297  (0.23-0.37) 0252 (0.19-0.31) 20 35
Vietnam 4.6 6.9 32 8.7 8.1 0.148  (0.01-0.29) 0.089  (0.00-0.17) 49 58

only the prevalence of screening across countries and by
income quintiles, we calculate summary measures of
within-country inequalities that facilitate cross-country
comparisons. Second, we go beyond quantifying the
magnitude of screening inequality to explore sources of
inequality using decomposition analyses.

We found Guatemala to have the greatest pro-rich
inequality in absolute terms, followed by Paraguay, Por-
tugal, and China. In general, our results suggest substantial
heterogeneity both in the magnitude of inequality and the
contributions of the determinants to inequality, even among
countries in close geographic proximity and with similar
economic and development status. In the decomposition
analysis, income remained a strong determinant of
inequality, with education also making substantial contri-
butions in many countries. Other determinants such as
urbanicity, age, and marital status were more variable,
contributing to inequality in some countries but not in
others. There were also several instances when a determi-
nant made positive contributions in some countries
(indicating it contributed to pro-rich inequality) and neg-
ative contributions in other countries (contributing to pro-
poor inequality). These observations suggest that national
environments (e.g., social, policy) may play an important
role in conditioning the strength and direction by which
specific individual socio-demographic determinants con-
tribute to inequalities in screening.

@ Springer

This study is unique in how we measure socioeconomic
inequalities in cervical screening. Unlike previous studies,
which have relied primarily on descriptive statistics
(Gakidou et al. 2008) and ratios comparing socioeconomic
groups (Baker and Middleton 2003; Arrossi et al. 2008;
Puig-Tintoré et al. 2008; Martins et al. 2009; Moser et al.
2009), we used the CI as a summary measure of inequality.
The CT has several useful features: it accounts for the entire
distribution of socioeconomic status, it is sensitive to the
socioeconomic gradient in health so that pro-rich and pro-
poor inequality corresponds to positive and negative values
of the index for a positive health outcome, and it can be
decomposed into a linear combination of the CIs of its
determinants (Wagstaff et al. 1991, 2003). Furthermore,
our decision to focus on absolute screening inequalities
differs from the approach taken in most other studies
(Alves et al. 2009; Arrossi et al. 2008; Baker and
Middleton 2003; Martins et al. 2009; Moser et al. 2009;
Puig-Tintoré et al. 2008; Todorova et al. 2009; Winkler
et al. 2008). The ACI reflects two dimensions that are
important in measuring the burden of socioeconomic
inequalities at the population level: (1) the magnitude of
socioeconomic inequality among women who receive
screening and (2) the overall rates of screening in the
population. As an example to illustrate the importance of
these two dimensions, the relative indices (W) for France
and Zambia were nearly identical (0.269 and 0.272,
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Table 4 Percentage contribution of determinants to income-related inequality in cervical screening, World Health Survey 2002-2003
WHO region Country Age Income Urban Marital Education Recent health care® Unexplained
Status
Africa Chad 0.1 47.2 52 —-0.7 —-2.1 5.8 58.8
Cote d’Ivoire 48.1 —-0.7 15.8 —14.0 42.6 29 12.8
Ethiopia —0.6 342 9.8 1.4 6.0 2.6 44.4
Ghana -3.1 79.4 —6.4 —4.7 12.2 32 20.6
Kenya 0.0 61.8 2.3 —4.3 15.3 —0.7 29.8
Mali —1.5 325 26.1 0.4 0.0 10.9 31.6
Mauritania 2.0 11.9 18.0 —0.4 —6.4 5.8 429
Mauritius 35 87.3 73 4.3 -3.0 —6.7 18.1
Namibia 34 59.9 16.2 2.5 49 4.2 8.8
Senegal —8.9 839 2.7 —22.2 50.6 5.9 -20.3
South Africa 24 46.2 14.3 7.2 33.0 —0.7 -2.7
Swaziland 0.3 65.3 -2.5 0.0 15.7 0.9 20.2
Zambia 19.4 15.2 26.3 1.2 9.1 0.0 31.1
Americas Brazil 2.4 64.5 —2.1 4.5 39.9 4.5 —8.9
Dominican —0.1 75.1 —0.4 —5.5 39.1 4.7 —134
Republic
Ecuador 4.0 583 11.6 9.2 29.2 2.8 34
Guatemala —-0.3 90.5 7.2 23 12.2 6.1 —133
Mexico 24 97.3 —6.8 —29.7 49.7 —0.4 —13.5
Paraguay -39 79.3 10.1 -29 22.7 4.2 -9.6
Uruguay 1.9 73.8 -7.3 0.3 372 54 —11.3
Eastern Pakistan —10.4 34.0 12.7 1.6 16.3 0.7 99.5
Mediterranean Tunisia -03 9.3 —0.1 -1.0 6.9 15 49.7
Europe Austria —=5.7 104.8 —-0.2 —5.6 4.8 33 —1.8
Belgium 2.6 94.5 1.3 —-17.2 59 0.7 12.5
Croatia 10.8 52.1 12.5 6.7 32,6 2.8 —194
Estonia 33 70.6 2.5 4.7 17.8 24 —15
Finland 6.8 120.2 -2.3 —38.8 19.4 1.7 —6.2
Georgia -2.7 29.0 35.7 -1.2 25.1 6.2 16.9
Germany 25.7 56.2 —-34 —0.1 10.7 2.3 8.5
Greece -39 96.1 —-17.6 0.6 24.5 32 —2.2
Hungary 11.0 66.2 —1.1 3.6 28.3 52 —-17.2
Ireland —4.6 78.6 0.1 12.7 25.8 —4.5 —6.8
Israel -3.0 86.9 0.3 —13.4 194 2.1 7.7
Latvia 7.8 90.4 —-22 -7.9 6.5 9.8 —4.4
Luxembourg —1.6 107.0 3.4 —12.1 —8.7 4.9 11.0
Netherlands —3.8 113.7 —12.1 0.2 0.1 1.9
Portugal 10.7 66.7 —5.5 6.7 28.5 —0.5 —6.5
Slovakia 3.8 105.5 0.3 -1.9 —5.4 —0.1 -3.1
Slovenia 18.1 105.3 -33 —10.0 -2.1 —10.0
Spain 3.7 41.0 5.8 2.0 479 0.3 —2.6
Sweden -0.6 102.2 0.9 —34.4 212 3.1 8.9
Southeast Asia Bangladesh -2.0 4.9 21.1 —13.9 17.1 0.4 194.3
India —15.2 58.1 4.0 1.8 8.1 0.9 42.0
Nepal —0.6 62.6 —-0.4 1.6 0.2 4.9 78.4
Western Pacific Australia 6.4 76.3 7.1 11.3 —-1.3 -33
China 3.9 111.0 8.7 -1.0 —154 0.5 -35
Laos -23 49.2 3.0 —0.1 1.4 4.1 44.8
Malaysia -5.0 95.5 —-159 -9.7 47.0 —1.7 12.8
Philippines —42 75.7 8.7 -5.0 19.6 0.5 5.1
Vietnam —7.4 73.6 —11.8 0.7 6.4 0.1 58.9

% A woman received health care for herself or a child in the past 1 year
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respectively), yet the prevalence of screening in the two
countries was vastly different (76 and 3.4%, respectively).
This difference is captured by the ACI, indicating that
absolute inequalities in screening are five times larger in
France (0.049) than Zambia (0.009). Another important
advantage of the ACI is that, unlike W, it does not depend
on whether one examines inequality in health (screening)
or inequality in ill health (no screening) (Clarke et al.
2002).

This study has some limitations, in particular the reliance
of the WHS on self-reported data. Self-reports of cervical
screening may be inaccurate because women may have a
limited ability to accurately report whether a Pap test was
performed in the context of other gynecologic/obstetric care.
For example, a meta-analysis of 37 studies from developed
countries found that, compared to medical records, women
tend to over-report their participation in Pap screening
(Howard et al. 2009). In addition, the WHS only asked about
Pap screening within the past 3 years. Although this shorter
time interval probably reduces recall bias, it also means that
we could not account for women who had been screened
more than 3 years ago. This is unfortunate because several
countries recommend screening at longer intervals than
3 years. For example, in Ecuador and South Africa, the
recommendation is that women be screened once every
5 years and once every 10 years, respectively (IARC 2005).
In fact, evidence suggests that even one Pap test every
10 years reduces the risk of cancer by 64% (IARC 1986).
Finally, as previously stated, random national samples were
not obtained in China, Comoros, the Republic of Congo,
Cote d’Ivoire, India, and the Russian Federation.
Thus, estimates of screening inequality cannot be taken as
nationally representative in these countries.

With regard to the decomposition analysis, there were
several countries where the proportion of the income-related
CI that the determinants did not explain was large. These
tended to be countries with low screening rates, mainly in
Asia and Africa. It is possible that in these countries, our
model did not capture some important determinants that
predict screening inequality: for example, within-country
geographic variability in screening availability, health
insurance status, and knowledge and perceptions about
screening (Forbes et al. 2002). To the extent that these
unmeasured variables are correlated with income, there may
be an overestimation of the residual effect of income in our
study. While this is an important limitation to consider when
interpreting some of the results, our decomposition model
did explain a large proportion of inequality in many coun-
tries, particularly those in Europe and the Americas. Finally,
because we were dealing with a binary health outcome,
electing to preserve the absolute value judgment of the ACI,
the bounds issue (the fact that the bounds of the CI depend on
the mean of the health variable) was left unsolved, meaning

@ Springer

that ACI may tend to be underestimated for high prevalence
countries. Erreygers (2009) has also proposed a corrected
CI, which may be useful if one wants to examine the rela-
tionship between average health and socioeconomic
inequality (Van de Poel et al. 2008). However, for the pur-
pose of cross-country comparisons of inequality, Erreygers’
index preserves the same ranking of distributions as the ACI
(Erreygers 2009).

In this study, we present comparable measures of
income-related inequality in cervical screening across a
comprehensive list of high- and low-income countries from
all regions of the world. The widespread inequalities
we observed suggest that many countries should con-
sider targeting interventions to improve screening among
socioeconomically disadvantaged women. This requires an
understanding of the reasons that low-income women are
less likely to be screened and that is why the decomposition
results are so valuable. Finally, we of course acknowl-
edge that in several developing countries, average rates of
screening are extremely low, to the point where even
measuring inequality seems somewhat futile. However, our
results do suggest that it may be beneficial for countries
planning to implement or scale up cervical screening pro-
grams to specifically consider issues of equality when
designing programs and policies.
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