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Inequalities in full immunization coverage: trends in low- and middle-

income countries

Maria Clara Restrepo-Méndez,? Aluisio JD Barros,” Kerry LM Wong,? Hope L Johnson,® George Pariyo,
Giovanny VA Franca,” Fernando C Wehrmeister® & Cesar G Victora®

Objective To investigate disparities in full immunization coverage across and within 86 low- and middle-income countries.

Methods In May 2015, using data from the most recent Demographic and Health Surveys and Multiple Indicator Cluster Surveys, we
investigated inequalities in full immunization coverage — i.e. one dose of bacille Calmette-Guérin vaccine, one dose of measles vaccine,
three doses of vaccine against diphtheria, pertussis and tetanus and three doses of polio vaccine — in 86 low- or middle-income countries.
We then investigated temporal trends in the level and inequality of such coverage in eight of the countries.

Findings In each of the World Health Organization’s regions, it appeared that about 56-69% of eligible children in the low- and middle-
income countries had received full immunization. However, within each region, the mean recorded level of such coverage varied greatly. In
the African Region, for example, it varied from 11.4% in Chad to 90.3% in Rwanda. We detected pro-rich inequality in such coverage in 45 of
the 83 countries for which the relevant data were available and pro-urban inequality in 35 of the 86 study countries. Among the countries
in which we investigated coverage trends, Madagascar and Mozambique appeared to have made the greatest progress in improving levels
of fullimmunization coverage over the last two decades, particularly among the poorest quintiles of their populations.

Conclusion Most low- and middle-income countries are affected by pro-rich and pro-urban inequalities in full immunization coverage
that are not apparent when only national mean values of such coverage are reported.

Abstracts in G 13, Francais, Pycckuii and Espaiiol at the end of each article.

Introduction

Despite the improvements made in global immunization cov-
erage for children over the past decade,”” an estimated 21.8
million infants worldwide are still not being reached by routine
immunization services.” In 2013, most of the World Health
Organization’s (WHO) regions reached more than 80% of their
target populations with three doses of diphtheria, pertussis
and tetanus (DTP) vaccine but coverage with such vaccine
remained well short of the 2015 goal of 90%, particularly in
the African (75%) and South-East Asia regions (77%).>’ Many
barriers exist to achieving good vaccination coverage, includ-
ing a lack of parental education, low income, poor access to
health facilities and traditional beliefs.** As progress in this
field is commonly expressed in terms of national or regional
mean values, many of the underlying disparities among and
within countries go unobserved or, at least, unreported. If
routine immunization is to be made fast and equitable, we need
multi-country studies that use the same types of stratification
to document and understand the inequalities in vaccination
coverage at both national and regional level.">'*> We also
need to know the percentages of children who receive the full
set of standard vaccines recommended by WHO. In India, for
example, national immunization coverage has been increasing
since the early 1990s but the proportion of children who, in
2006, had received all of the immunizations recommended
for their age group as part of WHO’s Expanded Programme
on Immunization was still under 50%.'° Failures or delays in
the vaccination of children in high-risk groups can limit the
impact of vaccine programmes on the burden of disease."”

The main objectives of the present analyses were: (i) to
assess the proportions of children in low- or middle-income
countries who receive a basic set of routine vaccinations -
that is one dose of bacille Calmette-Guérin vaccine, one dose
of measles vaccine, three doses of vaccine against DTP and
three doses of polio vaccine - at the appropriate ages; (ii) to
document between-country and within-country inequalities
in such coverage - in terms of socioeconomic status and other
characteristics commonly recorded in national surveys; and
(iii) to assess temporal trends in such coverage and in the as-
sociated inequalities.

Methods

In May 2015, we accessed publicly available data sets collected
during the most recent Demographic and Health Survey'® and/
or Multiple Indicator Cluster Surveys'® in each of the 86 low-
or middle-income countries in which at least one such survey
had been conducted since the year 2000 (Table 1). Our study
outcome was full immunization coverage, which we defined as
the proportion of children who, at any age, had received one
dose of bacille Calmette-Guérin vaccine, one dose of measles
vaccine, three doses of - trivalent, tetravalent or pentavalent
- vaccine against DTP and three doses of polio vaccine. For
the 20 study countries where measles vaccine was routinely
administered at the age of 18 months, full immunization
coverage was measured among children aged 18-29 months.
Similarly, for the three study countries where measles vaccine
was routinely administered at the age of 15 months, full immu-
nization coverage was measured among children aged 15-26
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Table 1. Percentages of eligible children receiving full childhood immunization and the corresponding wealth-related inequalities in

coverage, in 86 low- or middle-income countries, 2001-2012, year

Region, country Year* National coverage Sl (()
Overall, % In poorest Inrichest Mean P Mean P
(SE) quintile, % quintile, % percentage points (SE)
(SE)° (SE)" (SE)
African Region
Benin 2006 475 (1.3) 34.0(2.3) 65.1(2.3) 324(35) <0.001 12.0(1.3) <0.001
Burkina Faso 2010 813(1.1) 733(2.5) 83.9(2.5) 129(3.8) 0.001 25(0.8) 0.001
Burundi 2010 83.1(1.3) 782 (2.5) 83.9(2.4) 7.1(3.7) 0.053 12(07) 0.094
Cameroon 2011 536(1.7) 329(34) 703 (2.7) 412 (47) <0.001 134(17) <0001
Central African 2010 17.3(1.5) 7.7 (1.5) 367 (4.2) 344 (4.6) <0.001 327(37) <0001
Republic
Chad 2004 11401.7) 1.1(0.9) 240 (3.1) 259(4.7) <0.007 349(53)  <0.001
Congo 2011 446 (2.1) 38.2(26) 487 (53) 16.0 (6.2) 0010 63(2.2) 0.004
Cote d'lvoire 2011 50.5 (2.3) 392 (34) 68.0(4.3) 328(6.0) <0.007 11.020) <0001
Democratic Republic 2010 498 (2.2) 39.1(3.8) 58.8(3.7) 234 (59) <0.007 77(21) <0001
of the Congo
Ethiopia 2011 246(1.9) 16.8 (2.9) 50.6 (4.7) 323(56) <0.001 226(39) <0.001
Gabon 2012 283 (2.5) 335(29) 13.1(3.8) —16.8 (6.4) 0.009 —9.7 (4.0) 0.015
Gambia 2005 77.0(1.2) 839 (2.1) 759 (3.1) —-10.0 (4.3) 0.019 —2.5(0.9) 0.006
Ghana 2011 84.8 (1.5) 83.9(2.7) 845 (3.9) 1.3 (5.1) 0.794 03(1.0) 0.791
Guinea 2005 374(23) 29.0 (4.9) 447 (5.2) 22.1(7.8) 0.005 10.0 (3.6) 0.006
Guinea Bissau 2006 523(24) 446 (4.2) 66.6 (4.7) 20.8 (6.9) 0.003 6.6(2.3) 0.004
Kenya 2008 68.6 (2.0) 61.6(4.5) 69.6 (3.5) 9.8(6.9) 0.155 1.9(1.7) 0.260
Lesotho 2009 62.9(2.0) 533(4.3) 73.0(5.0) 21.3(7.0) 0.002 5.7 (1.8) 0.002
Liberia 2007 39.1(2.6) 23.4(4.3) 55.7 (5.5) 41.1(6.7) 0.000 16.7 (3.4) <0.001
Madagascar 2008 61.7 (1.8) 413(2.7) 82.8(2.9) 515 (4.1) <0.001 143 (1.3) <0.001
Malawi 2010 813(1.0) 785(1.9) 82.1(24) 43(34) 0.209 0.8(0.7) 0.235
Mali 2006 485(1.9) 486 (34) 56.6 (3.6) 8.0 (5.5) 0.149 29(1.9) 0.139
Mauritania 2007 353(1.6) 38.1(3.1) 244 (3.3) -218(5.2) <0.001 -99(2.5) <0.001
Mozambique 2011 64.7 (1.8) 547 (3.5) 76.2 (2.8) 29.1 (4.9) <0.001 7.0(1.4) <0.001
Namibia 2006 68.8(1.9) 593 (4.1) 81.6(5.8) 23.9(6.7) <0.001 56(1.7) 0.001
Niger 2012 525(1.7) 352 (3.0) 67.1 (2.5) 334 (4.4) <0.001 11115 <0001
Nigeria 2011 332(13) 13.7.(14) 63.0 (2.9) 56.9 (3.1) <0.001 294(17)  <0.001
Rwanda 2010 903 (0.9) 87.1(2.0) 955 (1.4) 11.0(2.8) <0.001 21(05) <0001
Sao Tome and 2008 766 (3.0) 63.1(9.1) 816(52) 19.1 (11.6) 0.098 44(24) 0.067
Principe
Senegal 2010 629 (1.4) 564 (2.5) 70.0 (4.2) 13.6 (5.0) 0.007 3.7(1.3) 0.005
Sierra Leone 2010 543 (2.0) 56.2(3.7) 5334.2) —3.1(6.3) 0.623 -0.8(1.9) 0.683
Swaziland 2010 85.9(1.7) 86.5(3.3) 784 (4.6) —-83(5.79 0.147 -1.7(1.0) 0.104
Togo 2010 504 (2.1) 36.2 (4.0) 589 (5.7) 25.8 (6.9) <0.001 8.6 (24) <0.001
Uganda 2011 525(1.8) 52.1(3.6) 554 (3.6) 33(57) 0559 1201.7) 0479
United Republicof 2010 752 (1.8) 69.1 (3.5) 84.8(3.1) 17.5(5.6) 0.002 41(12) 0.001
Tanzania
Zambia 2007 68.4(1.9) 72.1(3.0) 79.7 33) 59(5.39 0.263 14(1.3) 0.283
Zimbabwe 2010 659 (2.1) 57.1(83.9) 734(3.7) 217 (6.1) <0.001 5.8(1.6) <0.001
Region of the
Americas
Belize 2006 59.2(3.9) 56.5(6.9) NR¢ 1.1(13.7) 0.934 -03(3.8) 0.946
Bolivia (Plurinational 2008 786 (1.4) 779(2.7) 80.6 (3.5) 3.0(4.8) 0.530 0.7 (1.0) 0474
State of)
Colombia 2010 68.2 (1.1) 64.2 (2.0) 67.3 (3.4) 6.2 (3.9) 0.109 1.8(0.9) 0.055
Costa Rica 2011 90.1 (2.7) 86.2 (6.5) 90.9 (6.7)° -0.6(11.1) 0.958 00(1.9) 0.997
Cuba 2010 789 (3.7) NA NA NA NA NA NA
Dominican Republic 2007 582 (1.6) 49.1(2.3) 75.6 (4.3) 242 (5.4) <0.001 76(1.5) <0.001
Guyana 2009 634(29) 59.9 (4.7) 579 (6.6) 15(99) 0.882 0.0(23) 0.986
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Region, country Year* National coverage Sl (()
Overall, % In poorest In richest Mean P Mean P
(SE) quintile, % quintile, % percentage points (SE)
(SE)® (SE)® (SE)
Haiti 2012 458 (2.0) 429(43) 426 (5.0) —1.0(7.0) 0.881 -03(25) 0.904
Honduras 2011 85.1(1.1) 87.2(14) 87.8(2.4) -1.7(3.7) 0.646 -0.5(0.7) 0473
Jamaica 2005 743 (2.8) NA NA NA NA NA NA
Nicaragua 2001 72.0 (1.6) 64.0 (3.1) 715 (4.9) 94(62) 0.131 24(1.4) 0.079
Peru 2009 526(1.6) 457 (2.7) 526(5.7) 10.2 (6.1) 0.093 35(1.9) 0.060
South-East Asia
Region
Bangladesh 2011 86.0(1.2) 76.8 (3.0) 936 (1.7) 19.3 (4.2) <0.001 3.6(0.8) <0.001
India 2005 43.7(0.9) 244 (14) 71.0(1.5) 538(2.1) <0.001 213(1.0) <0.001
Indonesia 2012 65.7 (1.3) 474 (24) 80.2(2.2) 35.9(3.6) <0.001 96 (1.0) <0.001
Maldives 2009 929(1.2) 94.7 (1.8) 922 (3.5) —58(4.4) 0.184 -1.0(0.7) 0.193
Nepal 2011 87.1(2.1) 85.0 (2.8) 95.7 (2.2) 12.0 (4.5) 0.008 23(0.9) 0.012
Thailand 2005 89.7 (1.1) 91.7(1.7) 86.0 (3.0) —7.6(3.5) 0.032 —1.2(0.6) 0.065
Timor-Leste 2009 526(1.8) 432 (3.1) 452 (3.9) 9.6 (5.8) 0.097 3.0(1.8) 0.106
European Region
Albania 2008 95.1(1.7) 100.0 (0.0) 96.9 (3.0) —4.8 (4.6) 0.300 —04(0.7) 0.560
Armenia 2010 915 (2.1) 883 (6.7) 90.2 (5.2)¢ -20(84) 0.811 —09(1.5) 0.577
Azerbaijan 2006 594 (3.1) 476 (5.5) 74.0 (8.3) 274(10.2) 0.007 7.8(2.9) 0.006
Belarus 2005 97.6 (0.6) 100.0 (0.0) 97.5(1.3) -1.7(1.8) 0.334 -03(0.3) 0.266
Bosnia and 2011 85.0(1.9) 87.6(3.4) 778 (5.4) -86(7.2) 0.229 -14(1.3) 0311
Herzegovina
Georgia 2005 19.5(2.5) 17.0(5.2) 17.8 (5.4) 1.1(8.8) 0.900 1.3(7.8) 0.867
Kazakhstan 2010 843 (1.6) 84.0 (3.8) 84.5(2.8) -1.6(5.8) 0.782 -04(1.1) 0.751
Kyrgyzstan 2005 216 (3.6) 15.2 (4.3) 33.9(5.5) 17.9 (8.7) 0.040 —14.4(7.5) 0.053
Montenegro 2005 56.8 (4.3) 46.1 (9.2)° 46.5(9.7) 9.7 (14.3) 0.497 1.8 (4.1) 0.672
Republic of the 2005 42.53.0) 25.2 (6.6) 50.8 (4.9) 288 (8.7) 0.001 11.0(3.7) 0.003
Moldova
Serbia 2005 479 (2.6) 40.2 (5.1) 499 (5.6) 194 (8.1) 0.016 73(29) 0.011
Tajikistan 2012 88.9(1.3) 88.7 (3.7) 86.7 (2.4) —5.1(4.8) 0.291 —-1.0(0.9) 0.291
The former Yugoslav 2011 926(1.9) 91.7 (4.3) 919 (4.4) -0.9(7.1) 0.905 -03(1.2) 0.825
Republic of
Macedonia
Turkey 2003 544 (2.4) 293 (3.9) 70.6 (4.6) 516 (6.0) <0.001 16.7 (2.2) <0.001
Uzbekistan 2006 86.9 (1.6) 90.1 (2.6) 80.0 (3.6) —12.6(4.9) 0.011 —2.5(0.9) 0.007
Eastern
Mediterranean
Region
Afghanistan 2010 17.1(1.6) 129 (3.1) 226 (24) 12.0(5.3) 0.022 12.0(5.5) 0.030
Djibouti 2006 39.0 (3.0) NA NA NA NA NA NA
Egypt 2008 91.8(0.7) 89.6 (1.5) 944 (1.4) 6.5(2.4) 0.006 1.2 (0.4) 0.003
Iraq 2011 63.0 (1.0) 474(1.7) 732(2.7) 328(3.2) <0.001 8.9(0.9) <0.001
Jordan 2012 93.1(1.2) 89.7 (2.3) 91.1(5.3) 35(5.5) 0.526 0.5 (1.0) 0.600
Morocco 2003 89.2(1.1) 81.0(3.1) 974 (1.2) 218(4.2) <0.001 39(0.7) <0.001
Pakistan 2012 539(2.2) 234 (4.3) 754 (3.3) 55.1(5.4) <0.001 183(2.2) <0.001
Somalia 2006 11.6(1.6) 54(25) 21.7 (4.0) 21.1(5.6) <0.001 29.0 (6.5) <0.001
Syrian Arab Republic 2006 65.9 (1.4) 499 (3.1) 76.2 (2.5) 27.0 (4.4) <0.001 7.0(1.1) <0.001
Yemen 2006 306 (2.4) 14.0 (3.3) 57.8(5.4) 50.1(6.2) <0.001 26.7 (3.7) <0.001
Western Pacific
Region
Cambodia 2010 78.8(1.5) 65.3 (3.0) 88.2(2.2) 283 (4.5) <0.001 6.4 (1.0) 0.000
Lao People’s 2011 43.7(1.6) 296 (2.7) 61.7 (34) 399 (4.7) <0.001 15.9 (2.0) 0.000
Democratic Republic
Mongolia 2010 785(1.9) 78.2 (3.0) 78.0 (4.5) 15(5.7) 0.794 03(1.2) 0.825
Philippines 2008 79.5(1.3) 63.6 (2.9) 87.1(2.7) 30.5 (4.4) <0.001 6.2 (0.9) 0.000
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Region, country Year* National coverage Sl (()
Overall, % In poorest In richest Mean P Mean P
(SE) quintile, % quintile, % percentage points (SE)
(SE)* (SE)® (SE)
Vanuatu 2007 38.0(3.3) 225 (5.9) 453 (6.4) 20.0(10.5) 0.056 10.0 (4.5) 0.027
Viet Nam 2010 60.7 (2.4) 46.3 (5.4) 718(4.2) 27.1(8.1) 0.001 74(24) 0.002

CIX: concentration index; NA: not available; NR: not reported; SE: standard error; Sl slope index of inequality.

@ Year in which the Demographic and Health Survey' or Multiple Indicator Cluster Survey' providing the coverage data was conducted.

® The mean proportion of eligible children included in the survey who, at any age, had received one dose of bacille Calmette-Guérin vaccine, one dose of measles
vaccine, three doses of — trivalent, tetravalent or pentavalent — vaccine against diphtheria, pertussis and tetanus and three doses of polio vaccine.

¢ Value based on a small sample of 25-50 children.

9 Not reported or included in our analysis because sample was less than 25 children.

months. Children aged 12-23 months
formed the denominator group in all of
the other study countries.

Inequalities in coverage

We investigated inequalities in full
immunization coverage that related to
three characteristics recorded in all or
most of the surveys that had provided
the data that we used: socioeconomic
status, urban/rural residence and sex
of the child. The data for three study
countries — Cuba, Djibouti and Jamaica
- could not be used to estimate the
wealth index that we used as a measure
of socioeconomic status. We calculated a
mean full immunization coverage for the
study countries in each WHO region.

In each of the surveys we used as
a data source, urban or rural residence
had been defined by the local census
bureaux and the study households had
been categorized into five asset-based
wealth quintiles. The quintiles had been
derived, using principal component
analyses, from variables representing
household goods, materials used for
housing construction and available in-
frastructure such as types of water access
and sanitation facilities.”

To summarize any wealth-related
inequalities in full immunization cov-
erage, we calculated four indicators.”
Two of these were based on simple
comparisons of the coverage recorded
for the lowest wealth quintile and that
recorded for the highest wealth quintile:
(i) the difference, in percentage points,
between the two values; and (ii) the ratio
between the two values. We also calcu-
lated two indicators of inequality that
take the whole distribution of wealth
into account: (i) the slope index of
inequality — which uses a logistic regres-
sion model to express the absolute differ-
ence in coverage, in percentage points,
between the extremes of the wealth

distribution;*” and (ii) a concentration
index* that is similar in concept to the
Gini index for income distribution. The
concentration index was expressed on a
scale from —100 to +100, with full equal-
ity indicated by a value of zero. Both
summary indicators tended to be posi-
tive, indicating that full immunization
coverage was higher for the rich than
for the poor. We calculated standard
errors for each summary indicator and
corresponding P-values for the prob-
ability that there was no inequality. Our
absolute measures of inequality - i.e. the
difference in coverage between the low-
est and highest wealth quintiles and the
slope index of inequality - give an idea
of the effort that will be needed to close
the gap. Our two relative measures - i.e.
the ratio between the coverage for the
lowest and highest wealth quintiles and
the concentration index - give an idea
of the degree of disparity.

We made similar comparisons
of the coverage recorded for urban
children and that recorded for rural
children - again, the difference, in per-
centage points, between the two values
and the ratio between the two values.
We evaluated the statistical significance
of the difference, assuming a binomial
distribution. In a similar fashion, we
investigated inequalities in coverage
according to the sex of the child.

Standard errors, expressed in per-
centage points, were calculated for all of
the coverage estimates. Like the tests for
statistical significance, these took into
account the sample weights and clus-
tering. When the unweighted number
of children in a specific subgroup - e.g.
a wealth quintile - was less than 25, we
ignored the results for that subgroup.

Temporal trends in inequalities

Time-trend analyses were conducted for
a subset of eight low-income study coun-
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tries that had previously been identified
as having the greatest within-country
disparity in vaccine coverage: Central
African Republic, Chad, India, Mada-
gascar, Mozambique, Nigeria, Pakistan
and Viet Nam.” We investigated the
temporal trends in routine immuniza-
tion coverage , for children aged no more
than 23 months, by both wealth quintile
and urban/rural residence. Whenever
possible, pre-2000, 2000 - or close to
2000 - and post-2000 records were in-
cluded (available from the correspond-
ing author) to cover periods before Gavi
was launched, when Gavi was launched
and when Gavi’s main strategies had
been implemented, respectively.

Variance-weighted least squares
regression was used, with survey as the
independent variable, to test the statisti-
cal significance of the observed temporal
trends, taking into account the clustered
nature of the survey samples.

Results
Detected inequalities
Wealth

Table 1 shows national levels of full
immunization coverage for all 86
countries that we assessed. For the 83
study countries for which the relevant
data were available, it also summarizes
the full immunization coverage for the
lowest and highest wealth quintiles and
the corresponding summary indica-
tors of inequality according to wealth.
Five countries —Afghanistan, Central
African Republic, Chad, Georgia and
Somalia - showed national levels of
full immunization coverage that were
below 20%. Nine countries —Albania,
Armenia, Belarus, Costa Rica, Egypt,
Jordan, Maldives, Rwanda and The for-
mer Yugoslav Republic of Macedonia
- showed corresponding coverage above
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90%. Lesotho and Senegal, each with
a full immunization coverage of 63%,
represented the 50th percentile of the
country ranking. In most of the study
countries, the increase in coverage with
wealth was monotonic, that is, coverage
in the lowest wealth quintile was lower
than that in the second-lowest, coverage
in the second-lowest quintile was lower
than that in the third-lowest and so on.

Of the 83 study countries for which
the relevant data on wealth were avail-
able, 65 each gave a positive slope index
of inequality that indicated the existence
of a pro-rich inequality in coverage
(Table 1). For 45 of the countries with a
positive slope index of inequality, that
index was significantly different from
zero. Although 18 countries had nega-
tive slope indices, indicating a pro-poor
inequality in coverage, only five of the 18
negative slope indices were significantly
different from zero. The corresponding
results for the concentration index were
very similar: we recorded 64 positive
and 19 negative concentration indices,
of which 45 and four, respectively, were
significantly different from zero.

In terms of the slope indices of
inequality, Nigeria showed the greatest
pro-rich inequality in full immunization
coverage, followed by Pakistan, India,
Turkey, Madagascar, Yemen, Cameroon
and Liberia. The corresponding patterns
for the concentration indices were simi-
lar. Seven countries - in descending order
of pro-rich inequality, Chad, Central Af-
rican Republic, Nigeria, Somalia, Yemen,
Ethiopia and India - gave concentration
indices above 20 (Table 1). In terms of
one or both of our summary indicators,
only four of our study countries showed
distinctively pro-poor inequalities in
their full immunization coverage: Gabon,
Gambia, Mauritania and Uzbekistan.
However, Gabon and Mauritania had
relatively low national levels of coverage.

Countries that appeared similar in
terms of their national values for full
immunization coverage could show
very different degrees of inequality. For
example, Cote d’'Ivoire and Mali had
national values of about 50% but very dif-
ferent slope indices of inequality — of 8
and 33 percentage points, respectively —
and very different concentration indices
- of 3and 11, respectively. Likewise, the
Plurinational State of Bolivia and Philip-
pines had national values of about 79%
but very different slope indices — of 3 and
30 percentage points, respectively — and
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Fig. 1. Full childhood immunization coverage in low- or middle-income countries by
World Health Organization region, 2001-2012

African Region —

Region of the Americas —|

South-East Asia Region —

European Region —

Eastern Mediterranean Region —

Western Pacific Region —

e
—
— -
— -
— -
—
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Full immunization coverage (%)

Notes: Full coverage indicates the proportion of eligible children, included in national surveys, conducted
between 2001 and 2012, who, at any age, had received one dose of bacille Calmette-Guérin vaccine,
one dose of measles vaccine, three doses of — trivalent, tetravalent or pentavalent — vaccine against
diphtheria, pertussis and tetanus and three doses of polio vaccine. The data are presented as box plots.
The left and right side of each box indicate the 25th and 75th percentiles: the line dissecting the box is
the median value. The whiskers indicate the range of values.

very different concentration indices — of
0.7 and 6, respectively.

Table 2 shows the mean values
for full immunization coverage in the
low- and middle-income countries
we investigated in each WHO Region,
which varied from 55.5% in the East-
ern Mediterranean Region to 68.9% in
the Region of the Americas. Globally,
according to the most recent survey
data available in May 2015, just over
60% of all eligible children in low- and
middle-income countries had received
full immunization. There was wide
variation in the level of full immuniza-
tion coverage within a given Region
(Fig. 1). For example, in the African
Region, the mean level of full immuniza-
tion coverage varied from just 11.4% in
Chad to 90.3% in Rwanda. Fig. 2 shows
that on average, the wealth inequalities
in full immunization coverage were less
marked in the low- and middle-income
countries in the Region of the Ameri-
cas and the European Region than in
such countries in other regions. The
Eastern Mediterranean Region not only
presented the highest absolute and rela-
tive wealth-related inequalities in such

coverage but also the lowest mean level
of such coverage.

Residence

Table 3 summarizes mean levels of full
immunization coverage, split according
to urban/rural residence, in our 86 study
countries. Although 28 countries had
higher levels of coverage in their rural
areas than in their urban areas, the dif-
ferences were generally very small and
only those for Mauritania, Swaziland
and Uzbekistan were statistically sig-
nificant. The remaining 58 countries
had higher levels of coverage in their
urban areas than in their rural areas and
the differences for 35 of these countries
achieved statistical significance. In Ethi-
opia, which showed the greatest absolute
pro-urban inequality, the mean level of
full immunization coverage in urban
areas was 28 percentage points higher
than that in rural areas. Cote d’Ivoire,
Madagascar, Nigeria, Turkey and Yemen
also showed pro-urban differences of at
least 20 percentage points. In contrast,
Mauritania, Swaziland and Uzbekistan
showed pro-rural differences of at least
10 percentage points. In terms of full
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Table 2. Fullimmunization coverage, and levels of sex-related, urban/rural and wealth-related inequalities in such coverage, in low-
and middle-income countries by World Health Organization region, 2001-2012

Region Mean Mean sex-related inequality Mean urban/rural inequality Mean wealth-related inequality
covir?ge, Male coverage - Male Urban coverage —  Urban SIl, percent- CIX Q5coverage- Q5
& female coverage, coverage/ rural coverage,  coverage/ age points Q1 coverage, coverage/
percentage points  female percentage rural percentage Q1
coverage points coverage points coverage
African Region 56.7 —-0.2 1.0 7.0 1.2 17.8 73 154 2.1
Region of the 689 1.1 1.0 -1.0 1.0 52 15 40 1.1
Americas
South-East 74.0 2.5 1.0 2.6 1.1 16.7 54 14.4 14
Asia Region
European 68.2 19 1.1 34 1.1 79 1.6 6.5 1.3
Region
Eastern 55.5 0.3 1.1 11.2 1.6 255 119 21.8 2.2
Mediterranean
Region
Western 63.2 —33 0.9 9.0 12 24.6 7.7 21.1 1.6

Pacific Region

CIX: concentration index; Q1; poorest quintile; Q5: richest quintile; SII: slope index of inequality

¢ The mean proportion of eligible children included in national surveys who, at any age, had received one dose of bacille Calmette-Guérin vaccine, one dose of
measles vaccine, three doses of — trivalent, tetravalent or pentavalent — vaccine against diphtheria, pertussis and tetanus and three doses of polio vaccine. Mean
values were not weighted by the sizes of the national populations.

immunization coverage, no other coun-
tries showed a statistically significant
advantage for rural children.

In terms of the effects of urban/
rural residence on full immunization
coverage (Table 2 and Fig. 3), the Region
of the Americas and the European Re-
gion appeared more equitable than other
Regions. The Eastern Mediterranean
Region showed the largest pro-urban
inequalities, where mean levels of full
immunization coverage were about
60% higher among urban children than
among their rural counterparts.

Sex of child

Although most of our study countries
showed higher levels of full immuniza-
tion coverage among boys than girls (Ta-
ble 3), such sex-related differences were
of less than three percentage points in
each of 59 countries and only achieved
statistical significance in Azerbaijan,
Belize, India, Mali and Somalia. The
absolute levels of sex-related inequality
were relatively high in the South-East
Asia and Western Pacific Regions. In
the Western Pacific Region, the mean
level of full immunization coverage was
10% lower among boys than among girls
(Fig. 4).

Temporal trends

In all eight countries included in our
investigation of temporal trends, there
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Fig. 2. Mean full childhood immunization coverage in low- or middle-income countries
split by wealth quintile, by World Health Organization region, 2001-2012

African Region —

Region of the Americas —

South-East Asia Region —

European Region

Eastern Mediterranean Region -

Western Pacific Region —

T T T T T T T T T 1
0 10 20 30 40 5 60 70 8 9 100

Full immunization coverage (%)

@ Quintile 1T o Quintile2 o Quintle3 @ Quintile4 @ Quintile 5

Notes: Full coverage indicates the proportion of eligible children, included in national surveys, conducted
between 2001 and 2012, who, at any age, had received one dose of bacille Calmette-Guérin vaccine,
one dose of measles vaccine, three doses of — trivalent, tetravalent or pentavalent — vaccine against
diphtheria, pertussis and tetanus and three doses of polio vaccine. The mean values shown were not
weighted according to the sizes of the national populations. The plots show coverage recorded in each
wealth quintile, from the poorest — i.e. quintile 1 — to the richest —i.e. quintile 5.
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Table 3. Sex-related and urban/rural inequalities in full childhood immunization coverage in 86 low- or middle-income countries,

2001-2012
Region, country Year* Area of residence, mean coverage (SE)" Sex of child, mean coverage (SE)*
Urban Rural Male Female
African Region
Benin 2006 550 (2.1) 434 (16) 466 (1.6) 484 (16)
Burkina Faso 2010 817 (2.3) 813(1.3) 82.1(1.3) 80.6 (1.4)
Burundi 2010 84.0 (2.6) 83.0(1.4) 83.6(1.5) 82.5(1.7)
Central African Republic 2010 63.2 (2.0) 46.7 24) 17.6 (1.6) 16.5(1.8)
Cameroon 2011 292 (2.9) 11.0(1.3) 523(2.2) 54.8(1.8)
Chad 2004 21329 9.0(1.9) 11.0(1.9) 11.8(1.7)
Congo 2011 478(3.1) 396 (2.4) 474(27) 418(26)
Cote d'lvoire 2011 63.0 (3.1) 422027) 53.1 (3.0) 481 (2.6)
Democratic Republic of the 2010 546 (2.6) 48.1(2.8) 50.7 (2.3) 487 (2.4)
Congo
Ethiopia 2011 482 (5.2) 20.6 (1.9) 23.1(2.1) 26.1(2.2)
Gabon 2012 27.5(2.9) 323(33) 303 (3.3) 32.3(3.0)
Gambia 2005 744 (2.0) 78.3 (1.5) 75.5(1.7) 80.0 (1.5)
Ghana 201 823 (2.5) 86.7 (1.8) 83.5(24) 86.1(1.8)
Guinea 2005 403 (4.7) 36.6 (2.6) 38.8(2.7) 359 (2.7)
Guinea Bissau 2006 594 (3.6) 493 (3.0) 49.8(2.7) 499 (2.7)
Kenya 2008 63.2 (34) 702 (2.3) 71.3(3.1) 66.0 (2.8)
Lesotho 2009 71.5(4.6) 604 (2.3) 59.1(3.0) 664 (2.6)
Liberia 2007 525(33) 327 (34) 36.1(2.7) 426(3.3)
Madagascar 2008 81.1(2.5) 594 (2.0) 614 (2.0) 61.9(2.0)
Malawi 2010 76.2 (3.5) 82.2(1.0) 814(1.2) 81.1(14)
Mali 2006 537 (3.6) 464 (2.3) 51.8(2.0) 452(2.3)
Mauritania 2007 253(23) 424 (2.0) 35.1(2.1) 375(.2)
Mozambique 20M 754 (2.1) 60.7 (2.2) 63.8(2.1) 65.5(2.1)
Namibia 2006 715(3.2) 67.0(2.3) 66.9 (2.3) 70.8 (2.6)
Niger 2012 68.7 (2.8) 49.7 (2.0) 519(.1) 53.0(2.0)
Nigeria 20M 496 (2.8) 253(1.2) 332(14) 32.7(1.6)
Rwanda 2010 94.8 (2.1) 89.8 (1.0) 90.2 (1.0) 90.4 (1.0)
Sao Tome and Principe 2008 76.1 (5.0) 77.0 (3.6) 78.1(43) 74.8 (4.3)
Senegal 2010 63.1(26) 62.7(1.7) 62.9(1.9) 62.8(1.8)
Sierra Leone 2010 514 (3.1) 55.5 (2.6) 533 (2.6) 492 (2.5)
Swaziland 2010 77.3(43) 87.8(1.8) 853(2.2) 86.4(24)
Togo 2010 57.1(3.8) 475 (2.6) 488 (2.8) 517 (2.8)
Uganda 2011 615 (3.5) 51.1(2.0) 525(2.5) 526 (2.3)
United Republic of Tanzania 2010 85.6 (2.4) 72.6 (2.0) 75.8 (2.1) 74.5 (2.4)
Zambia 2007 722 (2.5) 67.0 (2.4) 69.2 (2.3) 67.6(2.4)
Zimbabwe 2010 703 (3.9) 64.1(2.4) 64.6 (2.6) 67.2 (2.6)
Region of the Americas
Belize 2006 59.6 (6.0) 58.7 (4.8) 68.8(5.2) 52.3(5.9)
Bolivia (Plurinational State of) 2008 78.1(2.0) 79.2 (2.0) 785 (1.8) 78.8(1.9)
Colombia 2010 68.8(1.3) 66.5 (2.0) 70.1 (1.4) 66.1(1.6)
Costa Rica 201 89.5 (4.3) 90.9 (2.2) 86.8 (3.6) 89.5 (4.1)
Cuba 2010 772 (43) 83.9(6.0) 774(5.3) 804 (3.5)
Dominican Republic 2007 57.0(2.1) 60.9 (2.1) 576(2.2) 589 (2.5)
Guyana 2009 60.2 (6.6) 64.3(3.2) 624 (3.5) 644 (4.0)
Haiti 2012 445 (2.9) 465 (2.6) 472 (2.6) 443 (2.6)
Honduras 20M 82.7(1.7) 87.1(1.5) 855(1.4) 84.5(1.5)
Jamaica 2005 738 (4.2) 749 (3.5) 75.0 (3.8) 784 (3.8)
Nicaragua 2001 744 (23) 69.8 (2.3) 73.3(2.0) 70.7 (2.2)
Peru 2009 544(2.7) 490 (24) 522(2.2) 53.0(24)

(continues. . .)
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(.. .continued)
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Region, country Year* Area of residence, mean coverage (SE)® Sex of child, mean coverage (SE)*
Urban Rural Male Female
South-East Asia Region
Bangladesh 2011 86.6 (2.1) 85.8(1.5) 87.3(1.6) 84.7 (1.6)
India 2005 57.7 (1.5) 38.7(1.0) 455 (1.0) 416(1.0)
Indonesia 2012 69.6 (1.8) 62.0(1.9) 66.2 (1.7) 65.2(1.7)
Maldives 2009 914 (2.9) 93.5(1.1) 934 (1.6) 92.3(1.6)
Nepal 2011 90.0 (2.3) 86.8 (2.3) 884 (2.3) 85.7 (2.3)
Thailand 2005 87.0(2.2) 90.7 (1.2) 923 (1.1) 89.6(1.5)
Timor-Leste 2009 47.7 (3.2) 54.1(2.1) 543 (2.2) 50.8 (2.1)
European Region
Albania 2008 97.1(2.0) 93.9(2.5) 95.2(1.1) 95.1(2.2)
Armenia 2010 909 (2.7) 923 (3.4) 913 (2.6) 91.7 (3.0)
Azerbaijan 2006 67.6 (4.5) 51.7 (3.9) 555(3.9) 440 (4.5)
Belarus 2005 97.5(0.7) 98.0(1.2) 98.5(0.7) 96.8 (0.9)
Bosnia and Herzegovina 2011 85.6 (2.5) 84.8 (2.6) 87.1(2.1) 82.8(2.9)
Georgia 2005 19.2 (3.8) 19.8 (3.3) 11.0 (2.6) 9.5 (2.8)
Kazakhstan 2010 82.1(2.0) 86.2 (24) 84.7 (2.2) 83.0(1.9)
Kyrgyzstan 2005 31.2(3.8) 15.5(5.2) 35.0(5.2) 29.8 (5.5)
Montenegro 2005 56.5(5.7) 574 (6.1) 58.0(5.5) 58.7 (5.5)
Republic of the Moldova 2005 445 (3.9) 413(43) 87.8(2.8) 87.1(2.8)
Serbia 2005 54.1 (3.6) 40.7 (3.5) 492 (33) 50.1 3.5)
Tajikistan 2012 87.7 (2.0) 89.2 (1.6) 89.3 (1.6) 884 (1.7)
The former Yugoslav Republic of 2011 89.7 3.4) 95.3(1.9) 90.2 (3.1) 93.2(2.6)
Macedonia
Turkey 2003 62.9(2.8) 36.9(3.8) 57.7 (2.9) 50.9 (2.8)
Uzbekistan 2006 78.1 (3.4) 904 (1.7) 86.9(1.9) 87.9(2.0)
Eastern Mediterranean Region
Afghanistan 2010 205(23) 164 (1.9) 359(2.1) 33.6(23)
Djibouti 2006 39.6(3.1) 21.1 (6.9)¢ 39.2 (4.2) 395 (44)
Egypt 2008 93.7(0.9) 90.6 (0.9) 91.0(0.9) 92.6(0.9)
Iraq 2011 68.9(1.2) 506 (1.6) 63.3(1.2) 61.9(1.2)
Jordan 2012 93.2(1.5) 92.8(1.5) 92.7(1.9) 935 (1.4)
Morocco 2003 93.5(1.1) 84.2(19) 87.0(1.4) 91.2(13)
Pakistan 2012 65.9 (2.5) 486 (2.9) 56.2 (2.5) 51.6(24)
Somalia 2006 215(34) 56(1.2) 135(2.2) 8.0(1.4)
Syrian Arab Republic 2006 67.7 (1.8) 64.1 (2.0) 67.0(1.7) 69.8 (1.7)
Yemen 2006 456 (4.0) 244 (2.7) 37.8(3.1) 39.0 (34)
Western Pacific Region
Cambodia 2010 85.5(2.1) 774(1.8) 77.1(2.1) 80.5(1.9)
Lao People’s Democratic Republic 2011 549(3.2) 40.2(1.9) 419(1.8) 45.1(2.0)
Mongolia 2010 80.5(2.7) 754 (2.5) 76.5(2.5) 79.7 (2.6)
Philippines 2008 823(1.9) 76.8 (1.8) 80.5 (1.6) 785 (1.8)
Vanuatu 2007 439(5.1) 36.8(3.9) 39.7 (3.9) 443 (4.9)
Viet Nam 2010 70.1 (3.3) 564 (3.1) 5783.1) 65.1 (3.0)

SE: standard error.

@ Year in which the Demographic and Health Survey'™ or Multiple Indicator Cluster Survey' providing the coverage data was conducted.
® The mean proportion of eligible children included in the survey who, at any age, had received one dose of bacille Calmette-Guérin vaccine, one dose of measles
vaccine, three doses of — trivalent, tetravalent or pentavalent — vaccine against diphtheria, pertussis and tetanus and three doses of polio vaccine.

¢ Value based on a small sample of 25-50 children.

was evidence of pro-rich inequality in
full immunization coverage at all of
the time-points we investigated (Fig. 5;
available at: http://www.who.int/bulletin/
volumes/94/11/15-162172). Thus, for any
country at any time, the poorest wealth

quintile had the lowest coverage. Howev-
er, over the period we investigated, there
were substantial differences between the
countries in terms of the national trend
in full immunization coverage, the degree
of inequality in such coverage and the

Bull World Health Organ 201 6;94:794—805A| doi: http://dx.doi.org/10.2471/BLT.15.162172

temporal changes in inequality associ-
ated with wealth quintile or urban/rural
place of residence (available from the
corresponding author).

In the Central African Republic,
for example, there was a major decline
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Fig. 3. Mean full childhood immunization coverage in low- or middle-income countries
split by urban or rural residence, by World Health Organization region, 2001-2012

@
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Western Pacific Region —
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Full immunization coverage (%)

O Rural @ Urban

Notes: Full coverage indicates the proportion of eligible children, included in national surveys, conducted
between 2001 and 2012, who, at any age, had received one dose of bacille Calmette-Guérin vaccine,
one dose of measles vaccine, three doses of — trivalent, tetravalent or pentavalent — vaccine against
diphtheria, pertussis and tetanus and three doses of polio vaccine. The mean values shown were not
weighted according to the sizes of the national populations.

Fig. 4. Mean full childhood immunization coverage in low- or middle-income countries
split by sex of the child, by World Health Organization region, 2001-2012
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Notes: Full coverage indicates the proportion of eligible children, included in national surveys, conducted
between 2001 and 2012, who, at any age, had received one dose of bacille Calmette-Guérin vaccine,

one dose of measles vaccine, three doses of — trivalent, tetravalent or pentavalent — vaccine against
diphtheria, pertussis and tetanus and three doses of polio vaccine. The mean values shown were not
weighted according to the sizes of the national populations.
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in the national level of full immuniza-
tion coverage over our study period.
The level of absolute pro-rich inequality
declined - since the absolute reduction
in coverage was most marked among the
richest quintile - but the level of relative
pro-rich inequality increased. In Chad,
however, the national level of coverage
remained low and stable over our study
period and wealth-related and urban/
rural inequalities remained largely
unchanged. In India, the national level
of coverage increased but, as in Chad,
wealth-related and urban/rural inequali-
ties remained fairly stable. The results for
Madagascar and Mozambique, which
both showed increasing national levels of
coverage over time, were more encour-
aging. The relative pro-rich inequality
observed in Madagascar also decreased
over time, although the absolute pro-rich
inequality and all measures of urban/
rural inequality did not decline. In Mo-
zambique, much of the increase seen in
the national level of coverage was linked
to increasing coverage in the poorest
quintile of the population. Although
the country’s pro-rich and pro-urban
inequalities decreased over time, the de-
crease observed in the pro-rich inequal-
ity was partly attributable to a decrease
in coverage among the children from the
richest quintile. In Nigeria, increases in
the level of full immunization coverage
in some areas had little impact on the
overall national level, which remained
relatively low. When we compared the
most recent data we investigated for each
of the eight countries, Nigeria showed
the largest absolute pro-rich inequal-
ity as well as a large level of pro-urban
inequality. Although Nigeria’s relative
pro-rich inequality appeared to have
decreased over our study period, this was
only the result of mean coverage in the
poorest quintile increasing from nearly
zero to just over 10%. In Pakistan, the
level of coverage in all quintiles except
the poorest showed improvement over
time — with a consequent increase in
the level of pro-rich inequality. In Viet
Nam, coverage in the poorest quintile re-
mained fairly stable while that in each of
the other wealth quintiles - like the levels
of pro-rich and pro-urban inequalities
- initially increased but then declined.

Discussion

Our findings indicate that, despite prog-
ress, much remains to be done if the ben-
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efit of routine childhood immunization
is to be maximized. Reports of regional
levels of vaccination coverage may mask
local challenges, inequalities and varia-
tion. We observed pro-rich inequalities in
full immunization coverage in most low-
or middle-income countries, although
they were, in general, relatively small in
the Region of the Americas and European
Region - and relatively large in the East-
ern Mediterranean and Western Pacific
Regions. Pro-urban inequalities were also
common. They were generally very small
in the low- or middle-income countries
in the Region of the Americas and largest
in such countries in the Eastern Mediter-
ranean region, where coverage was about
60% higher among urban children than
among rural children. Low- or middle-
income countries in the South-East Asia
Region showed the largest absolute pro-
male inequalities.

We observed that, whether related
to sex, wealth or urban/rural residence,
inequalities in full immunization cov-
erage varied substantially between and
within our study countries. Inequali-
ties related to wealth and urban/rural
residence appeared to be ubiquitous
and persistent and to be larger, in gen-
eral, than the corresponding sex-related
inequalities. Although some countries
have made substantial progress in reduc-
ing such inequalities, some other coun-
tries have seen such disparities increase.

Among the eight countries included
in our investigation of temporal trends
in coverage and coverage inequality,

Madagascar and Mozambique appeared
to have made the most progress in im-
proving national levels of coverage - in
both cases by achieving particularly
rapid increases in coverage in the poor-
est quintile. In general, the factors that
are believed to have contributed to
global improvements in immunization
coverage include national multi-year
planning, district-level planning and
monitoring and the establishment of na-
tional budget lines funded via domestic
and external resources for the strength-
ening of immunization services.”” Our
observation of markedly different tem-
poral trends in coverage and coverage
inequality in eight countries needs to
be followed up with case studies aimed
at documenting the factors — within and
beyond the health sector — that might
explain such variation.

It is important to note that the data
on coverage being reported here are
solely based on survey information.
As international agencies estimate vac-
cination coverage using a combination
of data from surveys and data from
health information systems, the cover-
age levels reported here will not neces-
sarily be consistent with the estimates
given in official documents produced
by national governments and the United
Nations. However, such estimates can-
not be disaggregated by wealth quintile
or place of residence and can rarely be
used to determine the level of the full
immunization coverage that we wished
to investigate. To allow consistent and
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meaningful comparisons, we confined
our investigation to vaccines that are
available in almost all countries of the
world. We ignored several new vaccines
that are included in the national im-
munization programmes of a few of our
study countries. Another limitation of
the present study is that, when vaccina-
tion cards are not available, the informa-
tion collected on child immunization in
national surveys has to be based on the
recall of mothers or other caregivers.
Our results indicate that the ulti-
mate goal of the Global vaccine action
plan 2011-2020 - i.e. universal access to
immunization® - will only be achieved
if the relevant health workers, policy-
makers and stakeholders can: (i) develop
and implement strategies for reaching
those who are difficult to reach and for
promoting the need for full immuniza-
tion among those who have contact with
health services for other interventions;
(ii) expand vaccination programmes to
include underserved groups; (iii) im-
prove the quality of the monitoring of
immunization coverage; (iv) use moni-
toring data to ameliorate programme
performance; and (v) explore additional
cross-sectoral strategies — particularly in
those low- or middle-income countries
with the worst inequalities in coverage.
The improvements in coverage and eq-
uitable access to routine immunizations
achieved by some Latin American coun-
tries may serve as useful examples.”* Il

Competing interests: None declared.
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Résumé

Inégalités dans la couverture vaccinale compléte: tendances dans plusieurs pays a revenu faible ou intermédiaire

Objectif Etudier les disparités en matiére de couverture vaccinale
compléte (disparités entre pays et au sein des pays), a partir des données
obtenues pour 86 pays a revenu faible ou intermédiaire.

Méthodes En mai 2015, en utilisant des données issues des plus
récentes enquétes démographiques et sanitaires et denquétes en
grappes a indicateurs multiples, nous avons étudié les inégalités dans
la couverture vaccinale complete (soit I'administration d'une dose du
vaccin bilié de Calmette et Guérin, d’'une dose de vaccin antirougeoleu,
de trois doses de vaccin diphtérie-coqueluche-tétanos et de trois
doses de vaccin antipoliomyélitique), dans 86 pays a revenu faible ou
intermédiaire. Nous avons ensuite analysé [évolution au fil du temps
du niveau de couverture et des inégalités de cette couverture dans huit
des pays étudiés.

Résultats Dans chacune des régions de 'Organisation mondiale de
la Santé, prés de 56 a 69% des enfants éligibles vivant dans un pays a
revenu faible ou intermédiaire a bénéficié d'une couverture vaccinale

complete. Néanmoins, dans chaque région, le taux de couverture moyen
enregistré varie énormément. Dans la Région africaine, par exemple, ce
taux est compris entre 11,4% au Tchad et 90,3% au Rwanda. Nous avons
décelé une inégalité en faveur des riches dans 45 des 83 pays pour
lesquels nous avons obtenu des données exploitables et une inégalité
favorable aux urbains dans 35 des 86 pays étudiés. Parmi les pays pour
lesquels nous avons analysé évolution de la couverture vaccinale au
fil du temps, Madagascar et le Mozambique sont ceux qui ont fait les
plus gros progrés dans I'amélioration du niveau de couverture vaccinale
compléte au cours des vingt dernieres années, notamment aupres des
quintiles les plus pauvres de leur population.

Conclusion Dans la majorité des pays a revenu faible ou intermédiaire,
il existe des inégalités en faveur des riches et des urbains en matiére
de couverture vaccinale complete; des inégalités qui ne sont pas
observables lorsque I'on considére uniquement les moyennes
nationales.

Pesiome

HepaBHOMepHOCTb OXBaTa HaceneHUs NONHON BaKUMHaunen: TeHAEHUUN B CTPAHAX C HU3KUM U CPpefHUM

ypoBHeM foxofa
Lenb V3yunTb HepaBHOMEPHOCTL OXBaTa HaceNeHuda noHom
BaKUMHauWen B 86 CTpaHax C HN3KMM U CPeHVIM YPOBHEM AOXOAa.
MeTtoabl B mae 2015 roga Ha oCcHOBe mociefHMx AaHHbIX
nemorpapruecKmx MCCNeaoBaHmin COCTOAHA 300POBbA HaceneHuns, a
TakKe KNacTePHbIX UCCNef0BAHMN C MHOXECTBEHHBIMI MOKa3aTeNAMM
6bina 13yyeHa HepaBHOMEPHOCTb OXBaTa HacefleHWA NonHoN (T.e.
BK/IOYatoLLe OAHY 03y BakLMHbI BLIMK, 0HY 403y NpOTUBOKOPEBOM
BaKLMHbI, TpW [03bl BakuMHbl KAC v Tpy A03bl BaKUMHBI NPOTHB
nonMoMMeniTa) BakUMHaUMEN B 86 CTpaHax C HU3KUM U CPEeHMM
yPOBHEM IOX0Aa. 3aTem ObINv MCCnefoBaHbl TeHAEHUMM BO BDEMEHN
HepaBHOMEPHOCTI OXBaTa BaKUMHALWEN B BOCbMM M3 3TVX CTPAH.

Pe3ynbratbl bbinio 06HapykeHo, UTo B KaxAOM pernoHe BcemmpHon
OpraHv3aUnm 3ApPaBOOXPaAHEHNA B CTPAHAX C HU3KMM 1 CPEAHVIM
YPOBHEM AOXOfa MOMNHOW BaKuUWHauvel 6blNo OXBayeHo
npubnu3nTensHo 56-69% oTBevaloWmx COOTBETCTBYIOW MM
Kputepmam geten. OQHaKO BHYTPY KaXKAOro pervioHa CpefHum
YPOBEHb BaKUMHALMW 3HaYUTENbHO pasnuyanca. Hanpumep, 8
abpUKaHCKOM pervoHe oA NPUBKTLIX BapblpoBanach ot 11,4%

B Yage no 90,3% B PyaHpe. bbina obHapykeHa HepaBHOMEPHOCTb
BaKUMHaUMKM NO NMpU3HaKy obecrneyeHHOCTW B 45 13 83 cTpaH,
[N KOTOPbIX MMENVUCb COOTBETCTBYIOLLME AaHHbIE, M MO NPW3HaKY
NPOXMBaHWA B ropofe B 35 13 86 nccnefoBaHHbIx ctpaH. Cpeaut
CTPaH, B KOTOPbIX OblW M3ydeHbl 3TV TeHaeHUnW, Magarackap v
Mo3amburiK AoOMNMCh HaMOONMbLLETO YCrexa B yBENMUeHU OXBaTa
HaceneHuA NoMHOM BakUMHaUWer 3a nocneaHne aBa AeCATUNETASA,
B OCOOEHHOCTM Cpean HarumeHee obecrneyeHHbIX KBUHTUIEN
HaceneHuA.

BbiBoA B 60OMbLWINHCTBE CTPEH C HY3KMM M CPeIHIM YPOBHEM AI0XOAa
CyLleCTByeT HEPaBHOMEPHOCTb OXBaTa MOMHOW BaKUMHaUMeN,
KOTOpas CBfA3aHa C ypOBHeM 06ecrneyeHHOCTV 1 NPOXMBaHNEM
B ropofe, Npuyem 3Ta HePaBHOMEPHOCTb HE BbIABAAETCA, KOraa
YUUTHIBAIOTCA TONBKO CPefHVe HaLMOHalbHbIe MOKasaTenn.
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Resumen

Desigualdades en la cobertura de inmunizacion completa: tendencias en paises con ingresos bajos y medios

Objetivo Investigar las disparidades en la cobertura de inmunizacién
completa entre y dentro de 86 paises con ingresos bajos y medios.
Métodos En mayo de 2015, mediante el uso de datos provenientes de
las Encuestas de Demografiay Saludy las Encuestas de Conglomerados
de Indicadores Multiples mds recientes, se investigaron las desigualdades
en la cobertura de inmunizacion completa, es decir, una dosis de la
vacuna del bacilo Calmette-Guérin, una dosis de la vacuna contra el
sarampion, tres dosis de la vacuna contra la difteria, el tétanos y la
tos ferina y tres dosis de la vacuna contra el polio, en 86 paises con
ingresos bajos 0 medios. Posteriormente, se investigaron las tendencias
temporales en el nivel y la desigualdad de dicha cobertura en ocho de
los pafses.

Resultados En todas las regiones de la Organizacion Mundial de la
Salud, parecia que alrededor de entre un 56 y un 69% de los nifios
aptos en los paises de ingresos bajos y medios habian recibido una
inmunizacién completa. No obstante, dentro de cada region, el nivel

medio registrado de dicha cobertura era muy diferente. En la region
africana, por ejemplo, oscilé de un 11,4% en Chad hasta un 90,3% en
Rwanda. Se detecté una desigualdad que favorecia a los ricos en dicha
coberturaen45 delos 83 paises de los cuales de disponia de informacion
importante, y una desigualdad que favorecia a las zonas urbanas en 35
de los 86 paises del estudio. Entre los paises en los que se investigaron
las tendencias de cobertura, Madagascar y Mozambique parecian ser
los que habfan progresado mas a la hora de mejorar los niveles de una
cobertura de inmunizacién completa durante las dos Gltimas décadas,
principalmente entre la poblacion mas pobre.

Conclusién La mayorfa de los paises con ingresos bajos y medios se ven
afectados por las desigualdades que favorecen a la poblaciénricay alas
zonas urbanas en relacion con la cobertura de inmunizacion completa,
las cuales no resultan aparentes cuando se informa Unicamente de los
valores nacionales medios de dicha cobertura.
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Fig. 5. Temporal trends in wealth-related inequalities in the full childhood immunization coverage in eight countries, 1994-2012
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