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ABSTRACT

Objectives: To quantify missed opportunities for immunisation, document reasons for
their occurrence and evaluate the extent of inappropriately given vaccine doses.
Design: A cross sectional study of children under two years of age attending health
facilities.
Setting: Six health facilities predominantly serving the slums of Nairobi.
Methodology: Information on vaccination was extracted from child immunisation cards
as well as from mothers or guardians of children.
Results: Effective immunisation coverage for Bacille-Callmette Guerin (BCG) was 91%.
Coverage for the birth dose, first, second, and third doses of oral polio vaccine (OPV0,
OPVI, OPV2, and OPV3) was 44%, 83%, 79% and 75% respectively. Effective coverage
for first, second and third doses of diphtheria-pertusis-tetanus (DPTI, DPT2 and DPT3)
vaccine was 88%, 87% and 85% respectively. Measles coverage was 80%.
Immunisation coverage for all antigens except OPV0 and OPV3 would have been
increased to over 90% had missed immunisation opportunities and inappropriately
administered vaccination been avoided. There would have been an 11% increase in OPV3
coverage to 86%. Increases in coverage for OPVI and OPV2 would have been 16%
and 18% respectively. Coverage would have increased by 10% for diphtheria pertusis-
tetanus (DPT) doses DPTI and DPT2, and 7% for DPT3. Measles immunisation coverage
would have increased by 19% had missed immunisation opportunities and inappropriately
administered vaccinations been avoided. The overall missed opportunities rate was 3%.
The proportions of missed opportunities were higher for the OPV series than DPT series.
Conclusion: Missed immunisation opportunities among clinic attendees in Nairobi occur
and routine supervision should be strengthened in these health facilities in order to
minimise such missed opportunities and inappropriately administered vaccines.

INTRODUCTION

The World Health Organisation's Expanded
Programme on Immunization (EPI) recommends that
children be vaccinated at every contact with a health
facility(1). Failure to vaccinate a child who attends
immunisation or curative clinics with vaccine(s), for
which he/she is eligible in the absence of any known
contra-indication, constitutes a missed immunisation
opportunity.

Missed immunisation opportunities arise because
of system factors such as non availability of vaccines,
failure by facilities to immunise on all days of the week,
or negative parental beliefs that prevent them from
allowing their children to be vaccinated. When there
is a true or absolute contraindication to vaccination,
failure to immunise does not, by definition, constitute
a missed immunisation opportunity. True
contraindications of vaccination include complications

arising from use of vaccines. Although the rate of
occurrence of these complications is very rare,
convulsions may, for example, follow DPT or measles
immunisation(2). DPT vaccination should not be given
if a previous dose resulted in severe reactions such as
shock, high fever, convulsions, neurological conditions
or anaphylactic shock. It is recommended for sick
children whose conditions require hospital admission,
that immunisation is deferred so that the decision to
immunise is made by the admitting hospital. This is
to avoid difficulties in subsequent diagnosis should a
child's condition worsen after immunisation(3). The EPI
recommends that children who had not received relevant
doses are eligible for immunisation even if they present
in health facilities with low-grade fever, mild respiratory
illness, diarrhoea and other minor illnesses that are
considered as false contraindications.

The routine immunisation schedule in developing
countries aims to avail vaccines before ages when
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children are at risk of disease and includes administration
of BCG and OPV at birth. During recommended visits
at 6, 10 and 14 weeks, DPT and OPV are given whereas
measles is given at nine months(4). The interval
between attenuated live vaccine doses in this schedule
should be four weeks. The basis for the selection of
the primary immunisation schedule has been extensively
reviewed(5). Inappropriate doses as referred to in this
study are those given either earlier than the recommended
time, or for attenuated live antigen doses, when the
intervals between doses were less than four weeks.

Determination of the extent and reasons for missed
immunisation opportunities gives an estimate of the
magnitude of the opportunity that exists for the direct
increase of immunisation coverage. On the other hand,
inappropriately given doses could be less effective due
to viral interference. Thus, these could be discounted
in a 'worst-case' scenario when calculating vaccine
coverage levels. The proportion of missed immunisation
opportunities and inappropriately given doses has been
calculated during coverage surveys and through exit
interviews of mothers as they leave health facilities
with their children(6).

A large amount of literature exists on the extent
and reasons for missed opportunities. Most of these
come from surveys in developing countries and poor
inner cities in developed countries, reflecting on the
emphasis attached to improving coverage in underserved
populations. In a review of missed opportunities in
developing and developed countries, Hutchins and
colleagues(7) found the reasons for missed opportunities
to be similar in both settings, variations being in their
prevalence. This variation is understandable because
there is bound to be differences in EPI infrastructure
and provider-clientele characteristics in both settings.
Failure to immunise for vaccines that are given on a
single visit in the routine schedule i.e. OPV and DPT
at 6, 10 and 14 weeks, was reported as a common
reason for missed immunisation opportunities. Other
reasons were false contraindications of immunisation
as well as improper health worker practices including
failure to open a multi-dose vial for a small number
of children. Other reasons included weaknesses in
logistics that lead to vaccine shortage, poor clinic
organisation and inefficient scheduling of vaccination.
Parental refusal to let a child be vaccinated was not
a common reason. A small study involving 23 children
in the first decade of the existence of the Kenya
Expanded Programme on Immunisation (KEPI) reported
4% of children were missed for immunisation when
they attended an outpatient clinic(8).

This study was primarily designed to calculate the
rate of and reasons for missed immunisation
opportunities. The number of inappropriate doses given
by facilities were assessed to determine the increase
in immunisation coverage that would be achieved if
these were correctly given.

MATERIALS AND METHODS

The study was a cross-sectional assessment of missed
immunisation opportunities in six health facilities in Nairobi.
These facilities were four health centres (African Medical and
Research Foundation - AMREF, Baba Dogo, Kayole, Mukuru),
one hospital (Mbagathi) and one clinic (Pangani). The study
was carried out between April and May 2001. The choice
of facilities was made purposively to reflect on facilities that
serve slum areas of the city.

Children under two years of age attending these health
facilities were included in the study and their mothers or adult
carers of  children were interviewed. The reference population
of these children for each facility for use in sample size
calculation was determined using figures available from the
facilities or from census data. A minimum sample size of
51 children was required for each facility as determined using
EPI INFO software. The calculation assumed missed
opportunities rate of 16% (for the primary objective), a
precision of 10% and 95% confidence level.

The KEMRI ethical committee approved the study and
written permission was given by the medical officer/
administrator in-charge of facilities. Informed consent was
sought from the mother or guardian of participating children.
A questionnaire was used to collect information on documented
immunisation as well as reasons for a child's visit, mother's
knowledge of and attitudes towards immunisation, as well as
information on costs relating to immunisation, and in particular
on supplies such as syringes and needles. The timing of
vaccination as well as intervals between doses of the same
antigen were noted in order to determine inappropriately
administered vaccines.

Whenever possible, interview days in the facilities were
planned for the same days of the week or were synchronised
to take place on days when the same antigens were given
across facilities. The days spent on a facility were minimised
to avoid influencing clinic practice and routines.

RESULTS

Four hundred and eighteen children participated in
the study. Routine immunisation coverage for the primary
EPI series was assessed by extracting information from
child immunisation cards and by maternal recall of
vaccination. Four hundred and fourteen (99%) of
respondent mothers claimed a child they came with had
an immunisation card. This was confirmed in 409 (98%)
children by physical inspection.

The proportion of children who were validly
vaccinated for each antigen was determined. Valid
vaccine doses are those administered at or after the
recommended age of vaccination i.e. 42 days for OPVI/
DPTI, 70 days for OPV2/DPT2, 98 days for OPV3/
DPT3 and 274 days for measles vaccine and within two
weeks of birth for OPV0. Coverage ror DPTI, DPT2 and
DPT3 was 88%, 87% and 85% respectively compared
to 83%, 79% and 75% for OPV1, OPV2 and OPV3.
Measles immunisation coverage was 80%. The median
ages for DPT1, DPT2 and DPT3 immunisation were 47,
80 and 115 days respectively. The median age of measles
immunisation was 290 days.
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Table 1

Vaccine coverage and missed opportunities

Antigen         Vaccinated at correct age Missed Opportunities Early or Potential
inappropriate   coverage by avoiding
doses MIO & ID

N n % Median n % PC- n % n %
age MIO

BCG 418 384 91.9 17 20 4.8 96.7 0 0 404 96.7
OPVO 392 173 44.1 4 3 0.7 45.7 0 0 179 45.7
OPV1 340 282 82.9 47 15 4.4 87.3 41 12 338 99.4
OPV2 289 228 78.9 82 16 5.5 84.4 30 10 274 94.8
OPV3 247 186 75.3 117 14 5.7 81.0 14 6 214 86.6
DPT1 340 298 87.6 47 2 0.6 88.2 33 10 333 97.9
DPT2 289 249 86.2 80 2 0.7 86.9 26 9 277 95.8
DPT3 247 210 85.0 115 1 0.4 85.4 15 6 226 91.5
Measles 107 86 80.4 290 4 3.7 84.1 16 15 106 99.1

N= Denominator or number of children eligible for immunisation, n= Numerator, PC-MIO= Coverage by avoiding missed
opportunities, MIO and ID=Missed immunisation opportunities and early/inappropriately administered vaccination

The proportion of children aged 12-23 months old
who were fully immunised was assessed. The median
age of these children was 455 days (15 months). Of 23
children who were aged over one year old, 19 were fully
immunised, that is, each had received one dose of BCG,
three valid doses of OPV, three valid doses of DPT and
one valid dose of measles vaccine.

Missed immunisation opportunities were assessed
as a proportion of age-eligible children who were
attended to at surveyed health facilities for various
reasons over interview days. The overall missed
opportunities rate was 3% (77/2659). Missed immunisation
opportunities were more common for oral polio vaccines.
The proportion of missed opportunities for OPV1, OPV2
and OPV3 was 4.4%, 5.5% and 5.7% respectively (Table
1). In contrast, the proportion of missed immunisation
opportunities for the DPT series was 0.6%, 0.7% and
0.4% for DPT1, DPT2 and DPT3 respectively. The
proportion of missed opportunities to immunise for
measles was 3.7%.

Had all opportunities to immunise been utilised,
immunisation coverage for BCG would have increased to
97%. Similarly coverage for OPV0, OPV1, OPV2 and
OPV3 would have increased to 46%, 87%, 84% and 81%
respectively. For the DPT series, coverage would have
increased only marginally. Measles immunisation coverage

would have increased to 84%.
Immunisation coverage for all antigens except

OPV0 and OPV3 would have been increased to over
90% had missed immunisation opportunities and
inappropriately given vaccines been avoided. There
would have been 16%, 18% and 11% increase in
coverage for OPVl, OPV2 and OPV3; whereas DPTl
and DPT2 coverage would have increased by 10%.
DPT3 and measles coverage would have increased by
7% and 19% respectively.

Missed immunisation opportunities were also
assessed by health facility (Table 2). The proportion
of missed immunisation opportunities varied according
to facility. Baba Dogo and Kayole had high proportions
of missed immunisation opportunities for OPV. AMREF
had only missed opportunities for BCG and not other
antigens. Mbagathi, Mukuru and Pangani never had
missed opportunities for the majority of antigens.
Mukuru had the highest proportion (11%) of missed
opportunities for BCG vaccination. Missed opportunities
for OPVl and OPV2 occurred only in Baba Dogo and
Kayole where the proportions were 7.4% and 18%, and
9.6% and 23.9% respectively. In addition, the proportion
of missed opportunities for OPV3 in Baba Dogo,
Kayole and Mukuru were 19%, 10% and 3%
respectively.



March 2004 EAST AFRICAN MEDICAL JOURNAL 127

Table 2

Missed immunisation opportunities according to health facility

Health BCG OPVO OPVI OPV2 OPV3 DPTI DPT2 DPT3 Measles Total
facility

AMREF 4 (5.1) 0 0 0 0 0 0 0 0 4
Baba Dogo 1 (1.8) 0 4 (7.4) 5 (9.6) 9 (18.8) 0 2 (3.8) 1 (2.1) 1 (4) 23
Kayole 1 (1.2) 1 11 (18.0) 11(23.9) 4 (10.3) 1 (1.6) 0 0 0 29
Mbagathi 2 (3.1) 0 0 0 0 1 (1.7) 0 0 1 (12.5) 4
Mukuru 8 (11.3) 1 0 0 0 0 0 0 0 10
Pangani 4 (6.1) 1 0 0 0 0 0 0 2 (14.3) 7

Total 20 (4.8) 3 15 (4.4) 16 (5.5) 14 (5.7) 2 (0.6) 2 (0.7) 1 (0.4) 4 (4.1) 77

Parantheses show missed opportunities for immunisation as proportion of children eligible for each antigen who attended
the health facilities.

Missed immunisation opportunities for the DPT
series were fewer than for the OPV series. Missed
opportunities for DPT1 occurred in Kayole and
Mbagathi only where the proportions were similar at
1.6% and 1.7% respectively. Only Kayole had missed
to immunise children who were eligible for DPT2 and
DPT3, and the proportion of missed immunisation
opportunities in Baba Dogo were 4% and 2%
respectively. There were two children who were
missed for measles immunisation in Pangani,

representing 14% of eligible children who had presented
at the facility for measles vaccination. The missed
measles immunisation opportunities for Mbagathi and
Baba Dogo were 13% and 4% respectively.

Missed immunisation opportunities were assessed
according to reason for visit to the health facility
(Table 3). Eighty four percent of missed opportunities
occurred while children were brought to clinics for
vaccination. Only 4% of missed opportunities occurred
while child came to the clinic for curative services.

Table 3

Missed immunisation opportunities by reason of visit

Reason for BCG OPV0 OPV1 OPV2 OPV3 DPT1 DPT2 DPT1 Measles Total %
visit

Vaccination 19 1 15 15 8 2 2 0 3 65 84.4
Treatment 1 0 0 0 1 0 0 0 1 3 4.0
Other 0 2 0 1 5 0 0 1 0 9 11.6

Total 20 3 15 16 14 2 2 1 4 77 100

Other - Includes weighing, accompanying other child and normal check up.

Mothers were asked the reasons why their children were not vaccinated. Only 20 mothers enumerated reasons
they claimed health workers gave for not vaccinating children who came for immunisation (Table 4).

Table 4

Reasons given for non-vaccination

Reason for failure to immunise No. of Observations Proportion (%)

Vaccine was out of stock 4 20
Vaccine scheduled not to be given that day 7 35
Child was sick or under-weight 4 20
Child not yet of age 3 15
BCG syringe out of stock 2 10

Total 20 100
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Of the 20 responses mothers gave, scheduling of
immunisation to other days was the most common
reason (35%). The refusal to immunise ill or under-
weight children was the reason given by four mothers,
including not immunising because a child had a rash.
Four mothers claimed children were not immunised
because BCG vaccine and OPV were out of stock.

DISCUSSION

In the facilities covered by this study, immunisation
coverage was higher for the DPT series (all above 85%)
compared to the OPV series (83% and below). There
were more incorrectly administered OPVI and OPV2
vaccine doses, compared to corresponding doses of
DPT. This partly explains the relatively lower coverage
for the OPV series compared to the DPT series.

The lower immunisation coverage for OPV doses,
had also to do with missed immunisation opportunities
arising from a shortage of OPV that was reported in
the period preceding to and during the survey.
Interestingly, the 80% immunisation coverage for
measles was higher than that for OPV3.

The overall missed immunisation opportunities
rate in this study was 3%. Compared to one recent and
several old studies from Africa, this was similar to rates
found in preventive settings in Zimbabwe (4%) and
Comoros (5%) (9,10). However, it was lower than
findings in Congo (13%), South Africa (11% and 16%),
Ethiopia (41%), and Egypt (30%) (11-15). Eighty four
percent of the missed immunisation opportunities
occurred when a child was brought for vaccination.
Most missed opportunities for OPV immunisation
occurred in Baba Dogo and Kayole health centres. This
was mainly because these facilities had a shortage of
OPV stocks, which was more pronounced in Kayole
during the survey period. Of the 33 children who came
for treatment as a primary reason for visiting the
facilities, only three of those eligible for vaccination
were not immunised at those health facilities. The 4%
missed opportunities rate for measles in this study was
lower than estimates recorded elsewhere which ranged
from 9.8% to 80% (16-20).

Avoidance of inappropriately administered doses
of vaccine and missed immunisation opportunities
would have increased immunisation coverage for all
antigens, with an increase of measles immunisation
coverage by 19%. Inappropriately administered
immunisation and missed opportunities points to a gap
in health worker training and systems of supply of
vaccines that requires health policy to address. This
would call for a reappraisal of routine supervision and
training within relevant city facilities so that the
primary schedule is understood and practiced by health
providers.

Inappropriately timed or early vaccination is a
main issue that came out of this study. We used the
cut-off recommended by KEPI to determine ages of

vaccination and intervals between doses, so that the age
cut-off for, for example, OPV1/DPT1 administration
was six weeks (42 days), and the interval between doses
in a series was four weeks (28 days). What arises then
is whether routine KEPI supervision or practitioners
stress the exactness of immunisation timing. It is
conceivable that EPI service providers at the facility
level take the age cut-off in approximate rather than
absolute terms so that 42 days would be "about 42".
If the latter is practised it opens the way for different
provider interpretations and a variation in practice by
creating a "best judgement" scenario, which is not ideal
from a programmatic point of view. The dilemma with
absoluteness of age cut-offs to the health professional
would, of course be choosing between turning back a
child who is say 37 days old, without giving OPV1/
DPT1 and risking the mothers never bringing back that
child for vaccination on the appropriate date.

A strengthened routine supervision during which
EPI personnel are updated on the need to follow the
recommended schedule may result in fewer inappropriate
doses. As the policy of vaccinating children at all
contacts is in place in all facilities country wide, the
issue on the existence of missed immunisation
opportunities points to some instances in practice where
EPI workers do not check for children who are eligible
for vaccination. The change here would be for managers
or matrons of facilities to ensure that all contacts with
children eligible for vaccination are utilised to increase
vaccine coverage. Social mobilisation through
community based organisations (CBOs) and other groups
involved in health within the slums should be
strengthened in order to impart more knowledge to
mothers regarding the importance of routine vaccination.
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