
B

M

A
a

b

a

A
R
R
A
A

K
F
I
V
N
i

1

u
a
a
t
R
g
(
i
W
v
t
v
w
t
t
h
p
i
a
c
p

h
0

Vaccine 32 (2014) 7047–7049

Contents lists available at ScienceDirect

Vaccine

j our na l ho me page: www.elsev ier .com/ locate /vacc ine

rief  report

onitoring  coverage  of  fully  immunized  children

snakew  Tsegaa,∗,  Fussum  Danielb,  Robert  Steinglassa

Maternal and Child Health Integrated Program (MCHIP), 1776 Massachusetts Ave, Suite 300, NW,  Washington, DC 20036, USA
WHO  Inter-country Support Team (IST) for Eastern and Southern African Sub Region, Harare, Zimbabwe

 r  t  i  c  l  e  i  n  f  o

rticle history:
eceived 1 July 2014
eceived in revised form 18 October 2014
ccepted 20 October 2014
vailable online 4 November 2014

a  b  s  t  r  a  c  t

Immunization  programs  monitor  3rd dose  of  DPT-containing  vaccine  coverage  as  a  principal  indicator;
however,  this  does  not  inform  about  coverage  with  other  vaccines.  A  mini-survey  was conducted  to assess
the status  of  monitoring  coverage  of  fully  immunized  children  (FIC)  in Eastern  and  Southern  African
countries.  We  designed  and  distributed  a structured  self-administered  questionnaire  to all  19  national
program  managers  attending  a meeting  in  March  2014  in Harare,  Zimbabwe.  We  learned  that  most
eywords:
ully immunized child
mmunization
accination
ational/global immunization/vaccination

ndicator

countries  already  monitor  FIC  coverage  and  managers  appreciate  the importance  of  monitoring  this  as  a
national  indicator,  as  it  aligns  with  the full benefits  of  immunization.  This  mini-survey  concluded  that  at
national  level,  FIC  coverage  could  be  used  as a principal  indicator;  however,  at  global  level DPT3  has  some
additional  advantages  across  all countries  in standardizing  the  capacity  of  the  immunization  program  to
deliver  multiple  doses  of the same  vaccine  to  all children  by  12  months  of age.

© 2014  Elsevier  Ltd. All  rights  reserved.
. Introduction

Immunization program coverage is monitored regularly and
sed as one of the health development indicators. Globally, WHO
nd UNICEF estimate country immunization coverage using the
vailable information like administrative reports captured mostly
hrough the health information system and reported through a Joint
eporting Form, as well as national coverage surveys such as Demo-
raphic and Health survey (DHS), Multiple Indicator Cluster Survey
MICS) and EPI Cluster Surveys. The country coverage is aggregated
nto regional and global coverage estimates. Country reports and

HO and UNICEF estimates use the third dose of DPT-containing
accine (referred in this paper as DPT3) as one of the main indica-
ors of vaccination coverage and particularly of the strength of the
accination program to deliver multiple doses of the same vaccine
ithin the first year of life. DPT3 coverage indicates the vaccina-

ion status of children vaccinated against diphtheria, pertussis and
etanus and usually against Haemophilus influenzae type b and/or
epatitis B (when these latter two antigens are included it is called
entavalent vaccine). However, DPT3 coverage does not indicate

f children have been vaccinated with the rest of the traditional

ntigens like BCG, measles, oral polio vaccine and the new vac-
ines being widely introduced in many countries (e.g., rotavirus and
neumococcal vaccines) nor newly introduced vaccines targeted

∗ Corresponding author. Tel.: +1 202 835 6054; mobile: +1 202 286 1829.
E-mail address: atsega@jsi.com (A. Tsega).

ttp://dx.doi.org/10.1016/j.vaccine.2014.10.057
264-410X/© 2014 Elsevier Ltd. All rights reserved.
at certain regions (e.g., Japanese encephalitis or meningococcal A
vaccines).

Some immunization thought leaders argue that DPT3 cover-
age does not indicate the full benefit of immunization and that
a better indicator is the fully immunized children (FIC) coverage
[1], which measures the vaccination of infants with all antigens
in the country schedule. However, countries have different anti-
gens in their immunization schedules and also varying age groups
are targeted in the immunization program. In many countries
the immunization schedule extends beyond 12 months of age to
include booster doses for DPT, second dose for measles and in recent
years HPV vaccine introduced for teenage girls [2]. As a result, the
definition of FIC varies not only from country to country but also
among countries targeting different age groups. FIC coverage is not
included in the country joint reporting forms (JRF) [3] and WHO  and
UNICEF do not estimate FIC coverage, instead using DPT3 coverage
as a proxy indicator for completeness. Such discussions on pre-
ferred indicators typically occur at global levels, but the countries
which produce the reports are not systematically consulted. Conse-
quently, we  used the opportunity of the WHO  Eastern and Southern
African EPI (Expanded Program on Immunization) Managers Meet-
ing held in March 2014 in Harare, Zimbabwe involving the EPI
managers from 19 countries in the sub-region to conduct a small
survey.
The objective was  to learn about the status of country-level
monitoring of fully immunized children coverage and contribute
to the global discussion. All 19 national EPI managers filled the
self-administered questions, attached as annex I.

dx.doi.org/10.1016/j.vaccine.2014.10.057
http://www.sciencedirect.com/science/journal/0264410X
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Table 1
Countries’ Immunization schedule.

Country Antigens

BCG DPT-HepB-
Hib
(pentava-
lent)

Oral
polio
vaccine
(OPV)

1st
dose of
Measles

Pneumococcal
conjugate
vaccine (PCV)

Rotavirus Hepatitis
B birth
dose

2nd
dose of
Measles

DT/Td/DPT
booster
dose

Human
papillo-
mavirus
(HPV)

Yellow
fever

Botswana Yes Yes Yes Yes Yes Yes Yes Yes Yes
Comoros Yes Yes Yes Yes
Eriteria Yes Yes Yes Yes Yes
Ethiopia Yes Yes Yes Yes Yes Yes
Kenya Yes Yes Yes Yes Yes Yes
Lesotho Yes Yes Yes Yes Yes Yes
Madagascar Yes Yes Yes Yes Yes
Malawi Yes Yes Yes Yes Yes Yes
Mozambique Yes Yes Yes Yes Yes
Namibia Yes Yes Yes Yes Yes
Rwanda Yes Yes Yes Yes Yes Yes Yes
Seychelles Yes Yes Yes Yesb Yes Yes Yes Yes Yes
South  Africa Yes Yesa Yes Yes Yes Yes Yes Yes Yes
South Sudan Yes Yes Yes Yes
Swaziland Yes Yes Yes Yes Yes Yes Yes Yes
Tanzania Yes Yes Yes Yes Yes Yes
Uganda Yes Yes Yes Yes
Zambia Yes Yes Yes Yes
Zimbabwe Yes Yes Yes Yes Yes Yes Yes

Source: http://apps.who.int/immunization monitoring/globalsummary/countries?countrycriteria(accessed on October 14, 2014 and it is based on the 2013 country immu-
nization  report to WHO  and UNICEF). Some countries have introduced new vaccines after the 2013 report and are not included in this table.
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Table 2
Status of monitoring of fully immunized children in Eastern and Southern African
countries: results of a survey of 19 national EPI managers, March 2014.

Indicator Number
(19)

%

Monitor full immunized children administrative coverage 16 84
Fully immunized children In the tally sheet 13 68

In the vaccination
card

11 58

In the registration
book

12 63

In the summary
sheet/reporting
form

14 74

Reported to the
national level

14 74

Included in the
Health
management
information system
(HMIS)

14 74

Reported to the
national level
through HMIS

11 58

If  the MOH  requests you to
report only one national
immunization indicator, which
one do you prefer?

Pentavalent3
coverage

7 37

Fully immunized
children coverage

12 63

Pentavalent3 12 63
In South Africa pentavalent vaccine is DPT-Hib-IPV.
b In Seychelles measles containing vaccine is MMR  (Measles-Mumps-Rubella).

. Findings from the survey

Eighteen of the 19 countries defined FIC as an infant vaccinated
ith all doses recommended in the national schedule before 12
onths of age. In Seychelles the definition includes those children

ully vaccinated by two years of age, including a DPT booster dose
dministered at 18 months of age and an MMR  (measles, mumps
nd rubella) dose administered at 15 months of age. Some other
ountries also include booster doses for children above 12 months
f age (Table 1); however their definition of FIC includes only chil-
ren under one year of age.

Sixteen (84%) countries monitor FIC coverage in their national
ealth system (Table 2). The category “fully immunized child” is
ecorded in the tally sheet in 13 (68%) countries and included in
he summary sheets/registers and vaccination cards in 14 (74%) and
1 (58%) countries, respectively. In 12 (63%) countries, FIC appears

n the registration book. In 14 (74%) countries, it is reported to
he national level. EPI managers were asked about their preferred
ingle indicator to be monitored at national level and 12 (63%)
referred FIC and seven (37%) preferred pentavalent3 (defined as
PT-hepatitis B-Hib for 18 countries in the sub-region and DPT-
ib-IPV for South Africa). If they could report only two  national

mmunization indicators and the first was FIC coverage, 12 (63%)
anagers preferred the second indicator to be pentavalent3 cover-

ge and seven (37%) preferred the first dose of measles-containing
accine. The managers were asked at the meeting if they had
alculated their administrative pentavalent3 and FIC vaccination
overage for the year 2013. Sixteen (84%) countries had pentava-
ent3 coverage data and only nine (47%) had FIC coverage data.
he average pentavalent3 administrative coverage (unweighted)
or the nine countries was 89% with a range of 79–98%. The
verage (unweighted) WHO-UNICEF estimated 3rd dose of DPT
ontaining vaccine coverage released in July 2014 [4] for the nine

ountries was 85% with a range from 72% to 98% (Fig. 1). The
verage (unweighted) administrative FIC coverage for the same
ine countries was 83% with a range of 74–98% (Fig. 1). Man-
gers were asked for any additional comment about monitoring
FIC and only seven (37%) had comments. In summary, they stated
that FIC data are not captured well at service delivery level and
there is a need for training of health workers for better quality
If  MOH  request you to report
only 2 national immunization
indicators and if the first one is
fully immunized children, what
will be your 2nd preference?

coverage
Measles containing
vaccine (MCV)
coverage

7 37

http://apps.who.int/immunization_monitoring/globalsummary/countries&quest;countrycriteria
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Fig. 1. Comparison of immunization coverage* by data source and country for Eastern and Southern African sub-region, 2013. (* Administrative pentavalent3 coverage as
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eported by countries, WHO–UNICEF estimate of 3rd dose of DPT containing vaccin
ith  FIC coverage data available at the WHO  meeting during the survey.)

. Discussion and conclusion

There is no agreed and standard definition of “fully immunized
hild” and we note that “vaccinated” does not necessarily mean
immunized”; however, the two words are in use interchangeably
n many documents and we decided to do the same. Despite chal-
enges in overall immunization data quality, program performance
s regularly monitored at country, regional and global levels. Infant
PT3 coverage is used as a proxy indicator of overall country per-

ormance; however, DPT3 coverage does not indicate FIC coverage.
here is a current discussion [1] on the importance of using FIC
overage rather than, or in addition to, DPT3 coverage as the main
ndicator. Our survey was conducted to contribute to the global
iscussion. The survey indicated that most of the countries in the
HO Eastern and Southern African region record and report FIC

overage along with antigen- and dose-specific coverage; however,
IC is not universally used as a national indicator of performance.

 majority of national EPI managers in the sub-region prefer FIC
overage to become the main national performance indicator, and
hey suggested that health workers should be trained at all levels
n the importance of capturing, monitoring and reporting FIC data.
t should also be noted that recording FIC at service delivery level is
ot as easy as recording individual doses; a child may  not possess a
hild health or vaccination card or may  have received different anti-
ens at different health facilities and sites; and the service provider
ay  not be sure that the child has received all doses before 12
onths of age to declare that the child is fully vaccinated. Immu-

ization data quality remains a challenge in many countries and
his has been shown by significant discrepancies between surveys
nd administrative reports [5].

The results of this survey could be used to initiate a wider dis-
ussion on the relative merits of tracking DPT3 or FIC coverage
ndicators. Some national managers believe that FIC coverage at
2 months of age could be used as the main national immunization

ndicator at country level, as it covers all antigens in the national
chedule and thus better reflects the full benefits of investment
n immunization. However, as countries have different antigens
n their immunization schedules as shown in Table 1 and a num-

er of countries include vaccines for children above 12 months of
ge including measles 2nd dose, DPT booster dose, etc., use of FIC
overage as a regional and global indicator will be difficult to inter-
ret. DPT3 coverage as an indicator has some advantages across all

[

rage and fully immunized children administrative coverage for the nine countries

countries as a standardized measure of capacity to deliver multi-
ple doses of the same vaccine in the same year to all children by
12 months of age, irrespective of which additional vaccines across
varying age groups have been variously introduced by phase in
different countries.
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Appendix A. Supplementary data

Supplementary data associated with this article can be
found, in the online version, at http://dx.doi.org/10.1016/j.vaccine.
2014.10.057.
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