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Administrative coverage data are commonly used to assess coverage of mass vaccination campaigns. These

estimates are obtained by dividing the number of doses administered by the number of children of eligible

age, usually at the health district level. This study used data from a cluster survey conducted in each of the

53 Burkina Faso health districts immediately after 1999 the National Immunization Days to assess whether

administrative estimates correlated with those obtained through survey and whether the former identified

districts that achieved suboptimal coverage as measured by cluster survey. During the first round of the

campaign there was no significant correlation between data obtained by either method. The correlation was

only marginally better during the second round. Although useful to help plan the logistics of a campaign,

administrative coverage data should be used with other evaluation techniques in order to determine the

number of eligible children vaccinated during a mass campaign.

In Africa, beginning in the mid-1990s, mass polio-
myelitis vaccination campaigns were progressively im-
plemented in all countries. As countries gained expe-
rience in conducting these campaigns many added
administration of vitamin A supplements and a few
included measles vaccination in all or part of their ter-
ritories [1]. According to the World Health Organi-
zation (WHO), the assessment of campaign vaccination
coverage should rely on a simple formula that divides
the number of children who belong to the age group
covered by the campaign and who were vaccinated by
the number of children of the same age group who
reside in the area [2]. This method, also called “ad-
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ministrative estimates of immunization coverage,” was
believed to provide a good measure of the relative per-
formance by geographic area based on WHO experi-
ence [3].

Burkina Faso has conducted two annual rounds of
poliomyelitis National Immunization Days (NIDs)
since 1996. Administrative coverage estimates for each
round exceeded 95% nationally. In 1998, coverage es-
timates from the 11 health regions ranged between
87%—113% for the first round and 100%-111% for the
second [4]. Although some of these data are clearly
overestimates, it remains unclear whether administra-
tive coverage data actually identified areas that achieved
suboptimal coverage.

In 1999, NIDs in Burkina Faso included vitamin A
supplementation and measles vaccination in addition
to poliomyelitis vaccination. To obtain a detailed val-
idation of the coverage achieved by each intervention,
a survey was conducted in each of the country’s 53
health districts. Here we compare the coverage esti-
mates obtained at district level by both methods, de-
scribe the distribution of differences in estimates, and
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verify whether a correlation exists between estimates obtained
by both methods. We also assess how these relationships evolve
when estimates are aggregated at a level larger than that of the
health district.

METHODS

1999 campaign design.  The first round of the campaign was
4-6 November. Oral poliovirus vaccine (OPV) was offered to
children aged 0-59 months and vitamin A was offered to those
aged 6-59 months. During the second round, 4-8 December, a
second dose of OPV was offered to children in the same age
group while measles vaccine was offered to children aged 9-59
months.

Determination of administrative coverage estimates.
During the NIDs, teams of health care workers and volunteers
administered vaccine and supplements. Each dose administered
was recorded on a standard tally sheet. Each team used one
new tally sheet each day. Team supervisors collected tally sheets
at the end of the day or, for teams reaching remote populations,
as they supplied those teams with new material. To aggregate
data from the teams, supervisors used a standard summary
sheet. Summary data were communicated to health post man-
agers on a daily basis, except for supervisors working in remote
areas, and health posts subsequently communicated their data
to district managers. District managers collected tally sheets
and summary forms at the end of each round and computed
the final counts. District teams communicated denominator
population data during microplanning for the campaign.

Methods to estimate numbers of children who should receive
the vaccine or supplements varied by health district. Usually,
one of three methods was used: first, by using the 1996 national
census, the fraction of the district population corresponding to
the age-group retained for each intervention was calculated and
then adjusted for population growth; second, was summing of
the age-specific population served by each health center when
those data were available for the whole district; or third, by
taking the 1998 average number of OPV doses administered
during each round and correcting these by a multiplication
factor corresponding to the average annual population increase.
In each of the 53 health districts, a cov-
erage survey modeled after the WHO Expanded Program on

Coverage survey.

Immunization method [5] was conducted within 12 days of
the end of the second round of the campaign (described in
[6]). In brief, 30 clusters of 7 children each were identified per
district by use of a two-stage sampling scheme. Survey agents
interviewed the principal caregiver of each child to record the
type of vaccine or supplement received during each round. An
indirect questioning technique was used according to a method
experimented with on a smaller scale in 1998 [7]. Because no
written records were used for the campaign, caregivers were

asked to describe what the child received during each round
of the campaign instead of having to answer by “yes” or “no”
to questions that would have explicitly described all antigens
and supplements offered during the campaign. Point estimates
of vaccine or supplement coverage were computed among chil-
dren in the corresponding age group. Confidence intervals (Cls)
were obtained with the CSAMPLE module of EPI INFO 6.04d
software [8]. Because the measles vaccine was not offered to
all children surveyed, the number of children included in the
analysis of measles vaccine coverage was lower than the usual
210 included in standard cluster surveys. Therefore, some Cls
can be broader than *10% SD.

Comparison of administrative and survey data. ~'We com-
puted statistics of central tendency for coverage estimates ob-
tained from both methods as well as for the differences between
administrative and survey estimates. To verify if administrative
data predicted measurements obtained from the survey at the
district level, we performed linear regression by using the in-
verse of the survey measurement variance as a weight. A perfect
correlation would yield a regression coefficient of 1. This would
mean that measures obtained with the administrative coverage
method would correspond to the same value measured by the
survey. To verify if administrative estimates better reflect ag-
gregate coverage on a larger scale, we also compared estimates
obtained for each of the 11 health regions in the country. Each
health region comprises 2—11 health districts.

RESULTS

By design we attempted to survey 11,130 children aged 0-59
months. Complete survey data were available for 11,026 (99%)
and were retained for subsequent analysis of OPV coverage.
Vitamin A coverage was analyzed for 9833 and measles coverage
for 8551 children eligible for the respective supplement or vac-
cination. For each district, there were 192210 observations on
OPV, 170-201 on vitamin A, and 59-188 on measles vaccine.
National coverage estimates from the administrative method
and the survey were, respectively, 102% and 88% (95% CI,
87%-89%) for OPV during the first round, 100% and 89%
(95% CI, 88%-90%) for vitamin A, 109% and 90% (95% CI,
89%-91%) for OPV during the second round, and 111% and
88% (95% CI, 87%—-89%) for measles vaccine.

Survey results identified up to 13 districts with coverage
estimates for 1 dose of vaccine or supplement lower than 85%
and up to 5 districts with an upper value of the 95% CI lower
than 90% (table 1). All districts that had an upper bound of
less than 90% also had coverage point estimates below 85%
for the same dose of vaccine or supplement. Administrative
estimates were higher than survey estimates by a median of 12
percentage points for vitamin A during the first round to 24
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Table 1.

Characteristics of survey and administrative data from 53 districts, Burkina Faso, 1999.

First round

Second round

OPV

Vitamin A

OPV

Measles

Survey

Median coverage (range)

No. of districts <85%

No. with 95% CI upper bound <90%
Administrative data

Median coverage (range)

Median % point difference between admin-
istrative and survey estimates (range)

88% (68%—-98%)
10
4

103% (79%-132%)

14% (—10% to 39%)

90% (70%-97 %)
8
5

100% (76%-133%)

12% (—10% to 42%)

91% (76%—-99%)
10
2

108% (83%-141%)

16% (—6% to 47%)

89% (68%-99%)
13
4

113% (65%-149%)

24% (—29% to 56%)

NOTE. ClI, confidence interval; OPV, oral poliovirus vaccine.

percentage points for measles vaccine during the second. The
number of districts with higher survey point estimates than
administrative estimates was 5 (9%) of 53 for OPV during the
first round, 12 (23%) for vitamin A and 2 (4%) for both OPV
and measles vaccine during the second round.

Figure 1 shows the relationship between survey and admin-
istrative estimates for measles vaccination. Except for 2 districts
with administrative estimates below 70%, all others were higher
than survey estimates. Linear regression coefficients (table 2)
indicate that administrative estimates do not predict data ob-
tained from the survey during the first round. A slightly better
relationship was found in the second round, as an increase of
100% in administrative estimates corresponded to an average
percentage point increase of 17% (95% CI, 9%-25%) for OPV
coverage and 14% (95% CI, 8%-21%) for measles coverage
estimates.

[o2]
(4]

Survey estimates (95% CI)
~
o
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When data were aggregated at the level of health regions,
ClIs around the survey estimate for measles vaccination coverage
became narrower, especially for regions that comprise 5 or more
districts (table 3). All administrative estimates of regional cov-
erage were higher than those obtained from the survey. The
ability of administrative data to identify areas with lowest cov-
erage was only marginally better when those were aggregated
at a larger scale (health regions). For measles vaccination (table
3), administrative coverage estimates were higher than 100%
for all 11 regions, although 3 (Bobo-Dioulasso, Ouagadougou,
and Tenkodogo) had upper bound values of survey estimates
of 90% or less. The linear regression coefficient applied to
aggregated data did not indicate a better correlation than with
district level data; an increase of 100% in administrative cov-
erage estimates corresponded to a 24% increase (95% CI, —3%
to 50%) in survey estimates.

65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150

Administrative estimates

Figure 1.

District level measles vaccine coverage measured through the survey as compared to administrative estimates in Burkina Faso, 1999.

Points and attached lines indicate the survey estimate and 95% confidence intervals (Cl) for each district; diagonal line indicates 100% agreement

between survey and administrative data.
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Table 2. Regression coefficients for administrative
estimate prediction of survey findings, Burkina Faso,

1999.

Vaccine or supplement  Coefficient 95% CI
OPV first round 0.08 —0.0310 0.18
Vitamin A 0.09 —0.02 t0 0.19
OPV second round 0.17 0.09-0.25
Measles 0.14 0.08-0.21

NOTE. ClI, confidence interval; OPV, oral poliovirus vaccine.

DISCUSSION

Our data suggest that during 1999 NIDs in Burkina Faso, where
all districts achieved moderate-to-high coverage for all antigens
and supplements offered, administrative coverage estimates did
not allow districts with moderate coverage to be distinguished
from those with high coverage. Imprecise denominator pop-
ulation estimates available at district level, vaccination of chil-
dren older than 59 months, and mobility of populations across
district borders to reach vaccination sites are the three most
likely reasons for the differences observed. Because of concerns
with the quality of administrative data, several countries con-
ducted surveys after poliomyelitis NIDs [9, 10].

Comparison of vaccination coverage estimates obtained from
administrative data and cluster surveys have been reported from
the routine program in Cameroon [11] and Zimbabwe [12].
In Cameroon, administrative data tended to overestimate vac-
cination coverage by 1%—-29% and in Zimbabwe they tended
to underestimate coverage by 4%—10%. Comparisons of routine
vaccination coverage are complicated by the fact that the age
distribution of children included in the calculations usually
differs from administrative data (children <1 year old) and
surveys (children aged 12-23 months). For campaign evalua-
tions, provided that the survey occurs shortly after the cam-
paign, the population that should have received vaccinations
during the campaign is virtually the same as that included in
the survey.

All evaluation methods have advantages and limitations. Ad-
ministrative data are valuable because they are comprehensive,
easy to obtain, and can potentially identify small areas or even
villages where very few vaccine doses were administered,
thereby allowing for prompt corrections. They also provide
useful logistical information for planning of future immuni-
zation activities, in particular when accurate population data
are missing. Cluster surveys, on the other hand, can provide
more accurate measurements of actual coverage for the area
surveyed as a whole. In our example, these measurements iden-
tified districts where population data or management of ad-
ministrative data was most problematic. However, because of
the limited sampling scheme, they do not distinguish which
part of the area studied might require additional attention [13].

Because they are also more costly and time consuming and
require a higher level of staff training, they are difficult to
implement as a continuous evaluation tool.

Administrative data and cluster surveys are not the only
methods used to assess mass vaccination campaign coverage.
In the Americas, a 20-house survey method conducted by su-
pervisors in each community proved useful in identifying in-
sufficiently vaccinated neighborhoods [14]. This method, im-
plemented as an intensive supervision tool, also allows
day-to-day correction of vaccination coverage. Another method
that was very useful during polio NIDs enumerates children
who never received a vaccine dose (“zero-dose children”). This
method is particularly useful for vaccinations that require more
than one dose, because as the quality of campaigns improves,
areas that were previously imperfectly vaccinated still include
large proportions of zero-dose children. In areas with higher
coverage, most children identified as receiving zero doses are
in the youngest age group. Another approach, lot quality as-
surance sampling (a method successfully applied to the as-
sessment of routine vaccination [15]), could also be considered
in campaign settings. Finally, the WHO is currently imple-
menting a new tool to audit data quality in vaccination pro-
grams. Better reporting procedures might result from these
audits and possibly could also apply to campaign assessments.

Data from this study confirm that administrative coverage
must be interpreted cautiously, even when the number of vac-
cine doses administered exceeds the number of children who
should have been vaccinated. Imprecision of both numerators
and denominators can provide false reassurance that the cov-
erage objective has been met. Accurate coverage data are also
important to assess the impact of different vaccination strat-
egies. Adequate quantitative evaluation of mass vaccination

Table 3. Comparison of coverage estimates obtained at the
regional level for measles vaccination, Burkina Faso, 1999.

Coverage estimate (%)

Health region

{no. of districts) Survey (95% Cl)  Administrative

Banfora (2) 5 (79-91) 108
Bobo Dioulasso (5) 6 (83-90) 110
Dedougou (6) 0 (87-92) 110
Dori (3) 5 (80-91) 116
Fada Ngourma (4) 0 (86-93) 122
Gaoua (4) 0 (86-94) 123
Kaya (4) 3 (91-96) 121
Koudougou (6) 0 (87-93) 109
Ouagadougou (11) 8 (85-90) 103
Ouahigouya (4) 0 (86-93) 115
Tenkodogo (4) 1 (76-87) 105

Total, Burkina Faso (53) 8 (87-89) 111

NOTE. ClI, confidence interval.
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campaigns requires the combination of several approaches.

When a country conducts a one-time large-scale campaign,

such as a mass measles vaccination campaign, the additional

effort and expense incurred by conducting cluster surveys at

the province or national level can provide a more accurate

validation of the effective aggregate coverage. The inclusion of

such surveys in the strategic design of vaccination campaigns

also indicates the commitment of health authorities to reach

the largest possible number of eligible children.
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