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EXECUTIVE SUMMARY 

As 80% immunization coverage of infants is achieved at the end of 1990, an increased 
emphasis will be placed on quality of Expanded Program on Immunization (EPI) services. This 
will stress lowering barriers to immunization and increasing the certainty that every child who 
is immunized is protected. 

EPI managers have long been able to measure the level of coverage because of an easy and 
widely accepted survey mnethod, the EPI 30-cluster survey. Fortunately, this survey tool also 
contafs quality of service indicators to assess and monitor the quality of immunization. But it 
is complex and time-consuming to analyze the survey results for these indicators. A computer 
program, developed for the World Health Organization (WHO) by the Resources for Child 
Hcalth (REACH) Project and the Institut Franqais de Recherche Scientifique pour le 
D6veloppement en Cooperation, called Coverage Survey Analysis System (COSAS), can perform 
this analysis quickly and accurately. Using COSAS, a program manager has ready access to 
information on the age distribution of immunizations, dose intervals, dropout rates and other 
fac;ors influencing tha quality of the program. 

A sensitive indicator of the quality of EPI services is missed opportunities for immunization 
(MOI). MOIs occur when a child who is eligible for an immunization leaves a health center 
without receiving the needed antigens. Exit interviews to determine the level of MOIs in various 
developing countries have measured rates of MOIs from 17-76% with a median of 49%. This 
decreased likelihood of a child being immunized leads to higher costs, delayed or missed 
protection, and loss of confidence in the EPI system. 

COSAS is a good start for evaluating quality of care. While COSAS can identify the rate of 
MOIs, it cannot determine the cause. Other research and evaluation tools, such as observation 
checklists or exit interviews, can further define the causes of poor quality service identified by 
COSAS. They are frequently due to false contraindications, improper screening, lack of supplies, 
fear of giving multiple injections and poor clinic organization. The above combined evaluation 
methods provide a means for identifying causes of and monitoring progress toward improved 
quality of EPI service. 
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MISSED OPPORTUNITIES FOR IMMUNIZATION 

"A program that cannot be evaluated cannot be managed" 
R.H. Henderson 

Background 

The success of national Expanded Programs on Immunization (EPIs) can be largely attributed 
to the effectiveness of EPI management. One of the most useful tools of management has been 
the immunization coverage survey. This gives managers a reliable method of determining 
program progress. Focus on this output indicator has encouraged and empowered EPI managers 
to introduce program changes targeted to increase coverage. Programs have incorporated 
coverage levels as the primary indicator of program success, and program targets have been 
defined as a level of coverage measured by a coverage survey. These data are routinely 
published as the primary indicator of the relative success of national programs. Donors have 
been encouraged to support EPI because of this ability to measure results. 

As coverage increases, attention is being directed toward the quality of EPI services. Quality 
of service is a function of health worker actions. It is assumed that these actions lead to outputs 
and ultimately outcomes. For EPI, this might be illustrated as follows: 

PROCESS -> OUTPUT -- > OUTCOME 
(Health Worker Practices) (Immunization Coverage) (Disease Reduction) 

Certain aspects of health worker practices can be measured by direct observation. Based on 
these observational studies it has been found that health workers frequently do not perform their 
assigned tasks and that managers may not appreciate the degree of performance failure. From 
this failure of process an output failure is inferred. If a health worker fails to check the 
immunization card to see the child's age and which immunizations the child needs, it is inferred 
that the child may not have received immunizations for which he was eligible. If a health worker 
does not tell the mother to return for subsequent doses, then it is inferred that the mother is less 
likely to return. These findings guide recommendations as to how the health worker can change 
to improve the quality of service. Neither of these inferences is necessarily true. There is no 
guarantee that a health worker reads the card correctly or acts appropriately upon the 
information that he has read, and mothers may return for reasons that are unrelated to what 
health workers tell them. Understanding these connections becomes crucial for the design and 
evaluation of interventions aimed at improving health worker performance in meaningful ways. 

Another approach to measuring the quality of the health worker practices is to infer them 
from outputs. This is the reverse of the observational studies in that it infers a process from an 
output. In this method, coverage data are analyzed to understand the process that led to that 
result. Consider the examples cited above. If the output measure showed that a child received 
an immunization too early then it can be inferred that the health worker acted inappropriately 
by immunizing the child too young. If a mother is seen to return, then the system is functioning 
adequately in that regard even if the health workers typically fail to remind the mother to return. 
This paper focuses on retrospective indicators of program quality and their measurement. 
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Central to the idea of quality of immunization services inferred from output measures are 
the concepts of dropouts and MOIs. A child (or woman in the case of tetanus toxoid) can have 
three possible relationships to the immunization system: (1) No access, in which the child never 
comes in contact with immunization services. This can indicate that either the mother had no 
access to the clinic because of barriers or the clinic had no access to the mother because of her 
lack of acceptance. (2) Dropout, in which the child used the immunization services at least once 
but does not receive the entire series of antigens. (3) Fully immunized, in which the child 
correctly receives all of the prescribed doses of vaccine. 

To increase the number of fully immunized children, a child must be drawn from either the 
no access or the dropout group. Which strategy a program should pursue will be influenced by 
the relative sizes of the two groups. If the majority of unimmui-ized infants lacks access to 
immunization services, then an appropriate strategy would involve increasing access. If, 
however, the bulk of unimmunized infants are those who have demonstrated access but are not 
completing the immunizadon series, then the appropriate strategy is to attempt to reduce drop
outs. 

Consider the example of Senegal (Figure 1). These data are typical of mature developing 
country programs. Bacillus Calmette-Guerin (BCG) is the first antigen scheduled to be given and 

Figure 1 
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its coverage rate is a good indicator of access to EPI services. The 8% who never received BCG 
are categorized as no access. Only 35% correctly received all antigens by one year of age. The 
remaining 57% received at least one dose of vaccine but did not complete the series. Those 
infants who received BCG but were not fully immunized by one year of age are classified as 
dropouts. Other reasons why children are not immunized in the first year of life is a late start 
with appropriate intervals or an appropriate start with prolonged intervals. A strategy in this 
population in Senegal that correctly immunized every infant without access would raise 
immunization coverage to a maximum of 43%. But for every child who does not have access 
approximately seven drop out. The appropriate strategy for Senegal, therefore, would be to 
attempt to reduce dropouts. 

Infants who drop out can do so for a variety of reasons. It may be because the mother no 
longer returns to the health center either because she is unable or unwilling. The child then 
becomes part of the no access group. It is unlikely that new barriers to access are a major 
problem as the majority of infants from successive cohorts continue to receive their first dose of 
EPI antigens. Another possibility is that the child visited the health center and did not receive 
all of the antigens for which he is eligible. 

A great many things must be properly managed for there to be a satisfactory visit. For 
example, the cold chain must be functioning, the workers must be present and trained, the correct 
immunization schedules must be in place and the workers must be using the correct policies on 
contraindications. If one of these things goes wrong then the child may not receive all of the 
antigens for which he is eligible and the contact is unsatisfactory. These unsatisfactory visits are 
termed missed opportunities for immunization. They are a sensitive measure of performance 
problems inside the health center. The rate of missed opportunities is an indicator of the 
efficiency of the health center in delivering immunizations to infants who are already at the 
health center. Lower rates of missed opportunities indicate a higher rate of satisfactory contacts 
and thus a likely higher quality of care. 

The magnitude of this problem is illustrated with data from a coverage survey in the 
Philippines (Figure 2). Each visit that an infant had to the health center was classified as either 
satisfactory or unsatisfactory according to whether the child received all of the antigens for which 
he was eligible. The data show that there is only about a 60% chance that a contact was 
satisfactory. This chance of a satisfactory visit does not improve with successive visits to the 
health center. The infants who came to the health center on their fifth and sixth visits were still 
not being completely immunized. It is most likely that these infants were not receiving the final 
antigens in the series, measles. In terms of missed opportunities, the efficiency of the EPI system 
was only about 60%. These data help explain why in a population in which 92% of the infants 
have demonstrated access to immunizations, only 34% were fully immunized. 

CORRECTED AND UNCORRECTED MISSED OPPORTUNTIES 

A child who has missed an opportunity for immunization during a visit to a health center 
may have this omission corrected on a later visit to the health center. For example, a child who 
attends an immunization clinic at age nine months and does not receive measles vaccine may 
receive vaccine at a subsequent visit at age eleven months. When a missed opportunity is 
corrected before the age of 12 months it is termed a corrected missed opportunity. If the child 
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does not receive the missed antigen before the age of 12 months it is termed an uncorrected 
missed opportunity. While a corrected missed oPportunity is an inefficiency in the health 
system, the child may still be counted as fully immunized if he receives all of the required 
antigens during the first year of life. In this case, the child was deprived of timely protection 
from the vaccination program. Corrected missed opportunities can give a measure of lost 
protection among those who are counted as fully vaccinated. 

DANGERS OF MISSED OPPORTUNITIES 

Missed opportunities adversely affect the health system in a number of ways: 

Higher costs. In many EPIs, the principal recurrent costs are related to the number of visits 
that a child makes to the health center. This is particularly true in crowded facilities where 
vaccine wastage is less of a problem. The optimal EPI schedule calls for five visits. If the chance 
of having a satisfactory contact is only about 60% (as seen in the Philippines study), then the 
average child will need more than eight visits to complete the EPI schedule. 

Missed protection. The EPI diseases can attack children very early in life. Every missed 
opportunity prolongs the risk of disease exposure for that child. Analysis of data from a 
coverage survey in Haiti shows that the average number of weeks of lost protection due to 
missed opportunities was 17 for diphtheria, tetanus and pertussis (DTP), 18 for polio and 11.8 
for measles (Harvey, 1989). This lost protection is more significant where the average age of 
exposure is lower and disease transmission is high, such as in cities. 

Poor integration of services. Improved efficiency of EPI services means that EPI uses less 
health center resources (health worker time, screening, record keeping). More efficient use of 
contacts will mean fewer total visits to the heaith center for EPI services. Busy health workers 
and overburdened health care 
systems will be better able to Figure 2 
deliver other services if EPI Sid.fao~ Cwntca WIth EPI Swvie 
services are made more efficient. C pryvkx^ Phllpknem, 1988 

Loss of confidence in the 
immunization system. If a child 
acquires an EPI disease 
subsequent to an exposure, the 
EPI system may be blamed for this 
failure. A small percentage is 
expected due to vaccine failure as 
no vaccine is 100% efficacious. In 
an inefficient system, a great many 
more cases could be due to a 
system failure, that is, a failure to 
vaccinate. 

Ia a 4 a a TOW 
Nmbo of Contacto pI Child 
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CAUSES OF MISSED OPPORTUNITIES FOR IMMUNIZATION 

A protocol developed by the World Health Organization (WHO) to measure missed 
opportunities has been wide!y used. This protocol uses an exit interview method to measure the 
rate of MOIs at health centers which offer immunization services or referral for immunization. 
The results from 15 such surveys are in Appendix A. These studies offered some useful 
information on the cause of missed opportunities. The range of MOIs in the 15 studies is 17%
76%; the median value is 49%. Except for one study, all were based on health facilities routinely 
offering vaccination. Nearly all were curative primary care facilities. The rates of missed 
opportunities far exceed the rates for no access. 

The 15 published studies on MOIs compiled by WHO were not uniform in their 
methodology, including definition of MOI, age groups surveyed, and analysis of causes. 
Interviews with staff or observations in clinics, for example, were done in only 4 out of the 15 
studies. Nonetheless, the studies demonstrated that most MOIs are due to failures to execute 
procedures already in place. Ten of the studies explored the causes of MOIs in detail when 
vaccines were supposed to be available. In rough order of magnitude, these causes were: 

Either the health worker or the parent incorrectly decided that common illnesses are 
contraindications to vaccination. 

* 	 The health worker neglected to screen or incorrectly screened the child's eligibility for 
vaccination. Sometimes a vaccination was given, but at the wrong time (e.g., measles 
vaccine at too early an age). 

" 	 The vaccine supplies were unavailable or damaged due to cold chain failure. 

* 	 The clinic was too crowded or disorganized to handle all those attending. 

" 	 Staff absence or lack of transport led to cancellation of sessions. 

* 	 Mothers were too busy to wait, uninformed, or dissatisfied. 

* 	 A health worker feared wasting measles vaccine, so refused to open a multi-dose vial 
when only a few children showed up. 

INCORRECT IMMUNIZATIONS 

An immunization which is not given according to prescribing guidelines is termed an 
incorrect immunization. Each antigen has specific criteria for its use based upon the biological 
effectiveness of the antigen and epidemiology of the disease. If an antigen is given contrary to 
one of the prescribing rules, it is assumed to be ineffective. An injection that is given, but given 
incorrectly, is not considered a missed opportunity. Violations of the prescribing rules are: 

• 	 BCG is not given at the first contact after birth. 
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* The first dose of DPT or oral polio vaccine (OPV) is given before the age of six weeks. 

* Measles vaccine is given before the age of nine months. 

• The interval between doses of DPT, OPV or tetanus toxoid (TT) is less than four weeks. 

Recommendations are based upon the epidemiology of the target diseases. BCG should be 
given as early in life as possible to protect against miliary and meningeal tuberculosis, which 
strikes in the first two months of life. In some areas, an extra dose of OPV ('OPV Birth Dose') 
should be given at birth. Three doses of DPT and OPV should be completed by age four months 
because diphtheria, pertussis, tetanus and polio attack infants during the first year of life. 
Measles vaccine should be given as soon as possible after nine months of age because this disease 
has its peak incidence early in the second year of life in most developing countries. 

An incorrect immunization is particularly dangerous because, in addition to wasting vaccine, 
it gives a false sense of protection from disease to the parent and the health worker. Disease 
which occurs in incorrectly immunized children may result in loss of confidence in the 
immunization system. These are seen by the community as vaccine failures but are really failures 
of the program. 

CAUSES OF INCORRECI' IMMUNIZATION 

The reasons for incorrect immunization relate directly to poor management and poor health 
worker performance. The management problems are usually incorrect policies, lack of 
dissemination of policies, inadequate training and poor supervision. The health worker problems 
are principally poor screening and lack of adherence to immunization policies. In some cases, 
policies on wastage or immunizing sick children may be inappropriate. 

MEASURING THE QUALITY OF IMMUNIZATIONS FROM CLUSTER SURVEYS 

EPI 30-cluster surveys have been used since the beginning of EPI to give a quantifiable and 
reasonably accurate measure of the main service indicator coverage in infants 12 to 23 months 
of age and TTI coverage in the mothers of these infants. The immunization card contains 
information on the child's age, dates of clinic visits, and antigens received at each visit. With this 
data it is possible to utilize a great deal of information that was not being produced simply 
because the analysis was too difficult. With the introduction of computer analysis, it is possible 
to get a measure of the quality of EPI services as well. In particular, it is possible to easily 
determine from the card whether a child had received all of the antigens on a particular visit for 
which that child was eligible. This has become a powerful tool to measure the quality of EPI 
services. 

The Resources for Child Health (REACH) Project first started work on missed opportunities 
as part of the rapid assessment of EPI acceleration in Senegal in November 1987. It became 
apparent that the analysis of data from 6,216 infants surveyed would be greatly enhanced by 
computer. The software developed by the survey team for this project was the first use of 
computers to analyze EPI 30-cluster survey results. This was the first version of the Coverage 
Survey Analysis System (COSAS). 

The coverage part of the survey showed results which were comparable to those found in 
most developing countries: 92% of infants had received BCG and 72% had received measles 
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vaccine. It was the analysis of quality of service which was particularly revealing. A satisfactory 
contact was defined as a child who had received all of the antigens for which he was eligible 
during that visit. The results show a striking inefficiency in the system. Overall, 24% of visits 
were unsatisfactory and 65% of all infants had experienced at least one unsatisfactory visit. 

An improved version of COSAS was used in the 1988 national review of EPI in Turkey
(Figure 3). The results showed that 57% of infants were fully immunized and 98% had access. 
If the only indicators measured had been coverage and access then the results would have looked 
quite good. However, detailed analysis of coverage records with COSAS revealed that 59% of 
all contacts were unsatisfactory (MOI-contact) and 80% of all infants had experienced at least one 
unsatisfactory contact (MOI-child). Using the sophisticated analysis available in COSAS, it was 
discovered that nearly all missed opportunities for measles occurred when DPT1 or DPT2 was 
given after nine months of age, and very few missed opportunities for measles occurred with 
DPT3. This indicates that health workers were reserving measles vaccine as the last antigen. 
Based on this further analysis, recommendations were made to focus on decreasing missed 
opportunities to improve the quai"ty of immunization services. 

Coverage surveys routinely produce a profile of coverage by antigen. It is now desirable and 
possible to produce a profile of quality which includes fully immunized children (FIC), MOIs, 
access to immunization, and dropouts. This provides an alternative measure to coverage alone 
and suggests reasons why coverage may be low. This is illustrated by the results from the 1988 
Turkey survey. 

Figure 3 

Immunization Profile 
Urban Areas, Turkey, 1988 

100 Coverage Quality. 

s0-- - , - 
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FIC = Fully Immunized Children 
MOI Child = Percent of children who had at least one unsatisfactory contact 
MOT Contact = Percent of immunization sessions which were unsatisfactory 
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In this population, coverage with each individual antigen is relatively high. Presentation ofjust the coverage part, which shows relatively high coverage with each antigen, would give anincomplete understanding of the EPI. The percentage of children fully and correctly immunized 
was quite low and the rate of missed opportunities is high. This suggests that there are problemswith the quality of service. There is an urgent need in this program to ensure that every child
is given all of the needed immunizations at every contact. 

MEASURING OPERATIONAL INDICATORS 

A variety of methods exist for measuring operational indicators in EPI. None of these arewidely used or incorporated into routine EPI management. Routine service data gives thenumber of doses of each antigen given. They do not measure the number of visits required toachieve that level of coverage or efficiency of immunizations. Observational studies have beenused as a systems analysis research tool in a number of countries. In these studies, the health
workers are observed and graded on whether or not he or she performed a variety of tasks.These methods may be evoling into management checklists but are not as yet widely used. Exitinterviews have been useful as research tools but are not appropriate routine management tools.Frequently, the only reliable service information available is from EPI 30-cluster coverage surveys.When analyzed with COSAS, quality of service indicators are readily available. The remainder
of this paper will discuss the use of COSAS in EPI quality of service. 

USING OPERATIONAL INDICATORS FROM COSAS 

The information required for using

COSAS is straightforward. Ideally, there

should be a home-based record of 
 Test of COSAS3 Pediatric Fileimmunization and a method of sampling Vaccination Sumary, with History
these records. These requirem ents are met Sueyy,223 
when COSAS is used to analyze data from Surveyed: 

: 

223
immunization cards sampled using a BCGSCARBCG 118 52.9%)113 50.7%)
standard 30-cluster survey. Clinic-based POLIO 0 33 14.8%)records are acceptable but a sample of POLIO 1 108 48.4%)these records may be biased toward clinic POLIO 2 84 37.7%)POLIO 3 62 27.8%)toattenders (those with no access the DT 1 108 48.4%)DPT 2 85 38.1%)clinic would not have a clinic record). DPT 3 62 27.8%)

MEASLES 69COSAS also requires knowing the 30.9%)EPI Yellow Fever 0 0.0%)schedule for the surveyed area. With Other vaccin 0 0.0%) 
DPT3 < 39 Wks 42 18.8%)
these data, it is possible to develop good MEASLES < 52 Wks 44 19.7%)

indicators of EPI quality. The basic output17.5%) All doses received 71 31.8%)
from COSAS analysis is coverage by Fully Immunized < 52 Wks 26 11.7%)
antigen and fully immunized children. A 0 doses received 79 35.4%)sample 

vaccination summary from COSAS DROPOUT BCG MEAS 38.9 % 
DROPOUT DPT 1-3
is shown at right. A variety of summary 42.6 
DROPOUT POL 1-3 42.6 %

data is presented including information on 
the survey population (sample size, card 
holders) and crude vaccine coverage for 
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each antigen. There are a number of quality 	indicators presented in this sammary. Those
immunizations which were given according to the national EPI policy, or any specific criteria, are 
presented -- in this case, DPT before 39 weeks and measles vaccine before 52 weeks. The number 
of infants who correctly received all doses and the fully immunized children are calculated. 

A more thorough analysis is 
Test of COSAS3 Pediatric File available for each antigen. In the COSASCoverage by Antigen, Crv,'2 Dta 	 analysis of measles shown A left, 28 

doses were incorrect and 9 doses had no 
MEASOK F eq Perc date recorded on the EPI card. Measles 

------- Correct-Doses----25-.--1.21-- coverage is presented as crude and 
Doses before 52 Wks 44 19.73% corrected. The difference between these 

Incorrect Doses 
 28 : 12.56%

Date Missing : 9 : 4.03% two figures indicates the ineffective doses 

No Vacci n 117 : 52.47% of measles vaccine. With this information,
UnKnown : 0 0.00% 

--------------- - a program manager has a powerful tool 
223 : 100.00% for determining the quality of measles 

Crude Coverage : 47.53% immunization coverage. In this example,
Coverage : 30.94% 

Exact Confidence interval: +/- 9.84 % 	 12.56% of the doses delivered were given
incorrectly and only 19.73% of the doses 
were given before the age of 12 months. 

It is also possible to get a complete
analysis of the age distribution of doses delivered. COSAS can generate a tabLe or graph of doses 
delivered by age. The figure below is a graphic display of the age distribution of measles doses 
delivered in the sample population. It can be seer, that a great many doses were given before 
the age of nine months when the vaccine is less effective and after the age of 12 months when 
the child is at greater risk of having already acquired the disease. Two doses were given at birth.
A possible use of this data is to reinforce training on tne recommendi.Q age of measles 
immunization and to measure how successful a program is in targeting imnniunizations at the 
recommended age groups. 

* of Domes 
 Test of COSAS3 Pediatric Filt
 

24 Age at Vaccination, with History 
Age at MEASLES, by MONT"S 

21 

ii 

15
 

12
 

9 

6 

3 

0 
0 3 6 9 12 is is 21 

onths of Ai 

Another criteria for correct immunization is the interval between doses of DPT and OPV 
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vaccines. The recommended interval is at least four weeks. At intervals less than that the
vaccines are less effective, and at longer intervals the child's risk of exposure is prolonged.
COSAS can present a graphic analysis of these intervals. In the sample population graphed.
below, a few doses had too short an interval, the majority were delivered with the correct interval
and some with an interval as long as two years. Reasons for this long interval may be poo;
training, limited vaccine supply, not telling the mother when to return, or poor scheduling of 
outreach campaigns. 

* of Doses Test of COSAS3 Pediatric File
 
Interval between Doses, with History
48 DPT 1-2, by 4-Week Intervals
 

42 

36 

30
 

24 

18 

12 

6 

0
 
0 12 24 36 48 

Length of Interval in Weeks 

A summary of missed opportunities
is available from COSAS. A sample sample COSAS Analysis 
output of this summary is in the figure at Missed Opportunities for Immunization 
right. It displays the rate of missed 
opportunities by antigen for both the Antigen Uncorrected Corrected 
uncorrected and corrected missed BCG-: 7 (3.291) 28 (13.15%)

DPT5: ((2.35%) 1 7.04%)opportunities. COSAS data files can be DPT2: 1 (0.47%) 
15 

9 1 4.23%)analyzed to calculate the duration of lost DPT3: 0 (0.00%) 10 ( 4.69%) 
POLl: 5 (2.35%) 15 (".04%)protection due to corrected missed POL2: 1 ,(0.471j) C,,.23%)

opportunities. Thehighrateofcorrected POL3: 0 (0.00%) 11 5.16%)MEAS: 12 (5.6 %) 12 5.63%)
BCG vaccinations indicates that BCG is
 
not being given at the first contact with 2'.
 

the child.
 

A useful indicator of program performance is the monthly distribution of vaccinatious given.
This gives useful infotmation about the seasonality of immunization activities or the supply of 
vaccine. In the following illustration, there seems to be cyclicai distribution of OPV vaccination 
centered around the beginning of each quarter. This may be because the vaccine supply is
highest during the first of each month and then become.s less reliable as the month passes. lle 
low coverage in to seasonal factors. use thisMay and June may be due A manager can 
information to better match supply to demand. 
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# of Doses 

Test of COSAS3 Pediatric File 
Distribution of Immunizations by Date 

POLIO 3 Date, by MONTHS 
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Month of Immunization 
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SUCCESSFUL MANAGEIMENT USING MISSED OPPORTUNITIES RESULTS 

Much of the analysis of low coverage rates has focused on poor access attributed to cultural 
barriers, an EPI that insufficiently informed or educated families, or poor logistics. Doubtless 
many of these reasons are still valid. What the MOI studies show is how often opportunities for 
immunization are missed even when a child does make contact with a health facility that is 
prepared or capable to vaccinate children. Therefore, EPIs and their consultants should focus on 
management issues which affect missed opportunities such as clinic organization, accurate 
screening, contraindications policies, and immunizing at all opportunities. 

COSAS can be used to identify rates of coverage, missed opportunities and quality of care 
indicators. It cannot determine the exact reasons for these. The results of COSAS should be used 
to target areas for more focused, observational studies to determine the reasons. This will be 
facilitated by the widespread use of COSAS. 

Studies have been done to show how MOIs could be reduced by the redesign of clinic 
operations to make immunization a priority (Hirschhorn, 1990). In Zimbabwe, clinics are 
organized so that the vaccination status of each child (sick or well) is first screened by a nurse. 
They are then given the vaccines that are due, or overdue, even before the physician sees the 
child. In two clinics this system gave an MOI of 0% for children 0-23 months old. For 
accompanying mothers, however, 48% in one clinic and 60% in the other failed to get needed 
tetanus toxoid. However, it must be noted that the Zimbabwe EPI policy is still to vaccinate only 
pregnant women. 

In Nigeria, a pediatric clinic in Lagos reorganized itself to reduce waiting times by setting 
up a separate vaccination station, and then vaccinated all sick children after they had received 
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treatment for illness (Ekunwe, 1984). While not expressed in terms of MOI, coverage rates 
accelerated, with no increase in cost, and staff work load decreased because staff no longer had 
to do a full medical history and examination to prepare for vaccinations. Waiting time for sick 
patients fell as the ones coming for vaccination only were served separately. 

The EPI in Mozambique re-classified its immunization schedules and reorganized clinics so 
that vaccinations are now given at the time a child registers; seriously sick children are 
vaccinated before leaving the clinic or soon after a required hospitalization (EPI, 1989). 

The REACH resident advisor worked closely with the Philippines Department of Health to 
use COSAS in analyzing results from a series of 52 cluster surveys for EPI. The rate of missed 
opportunities was quite high, approaching 80%. As part of these surveys, health workers were 
asked the reasons for failure in the EPI system. The health workers said that measles vaccine 
was only given once per month at most health centers to conserve vaccine. There was a general 
lack of awareness about the severity and importance of measles. 

In Manila, a campaign was started that introduced changes into the health center designed 
to reduce missed opportunities: 1) measles vaccination was made available for use at least once 
a week in every health facility and the health facility remained open until 8 p.m. to allow 
working mothers to bring their children, 2) there was a relaxation of wastage allowances so that 
the health workers can open a new vial for only one child, and 3) a crnmunications program 
was initiated among health center staff about the importance of measles ininunization. A survey 
performed after the introduction of these interventions showed that MCAs for measles decreased 
by 20 percentage points (Department of Health, Philippines, 1989). 

More sophisticated studies of MOIs might, in addition, include in-depth interviews with 
mothers exiting a clinic, health workers' interpretations of national EPI policies, observations 
about how health workers calculate ages and dose schedules, and observations about clinic 
organization and their supply systems. 

COSAS AS A TOOL FOR OPERATIONS RESEARCH 

COSAS brings a rapid and reliable method of measuring a large number of indicators 
relevant to EPI performance. Any health center practice can be evaluated by its effect on a large 
number of output indicators. A partial list of these indicators is in Appendix B. 

The most common reasons for missed opportunities are failure to immunize sick children 
and failure to give more than one antigen at a time. Several innovative interventions already 
cited above have been successfully used to reduce these problems. A more refined evaluation 
of these interventions using COSAS would be very helpful in understanding their effect. 
Changes in clinic organization or policies to reduce missed opportunities can be easily evaluated 
and are ideal opportunities for operations research. 

The example given above of the changes in the Philippines program is one example of how 
COSAS can be used as an evaluation tool in operations research. COSAS will be used in Kenya 
for the evaluation of a communications intervention called Child-to-Child. In this program, 
school-aged children are being encouraged to identify and refer unimmunized infants in their 
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communities. It is expected that there will be an increase in immunization coverage in the target 
areas among young infants especially with measles antigen. It will be possible to measure each 
of these expectations using COSAS. Questions specific to this intervention, such as if the child 
was referred as a result of the Child-to-Child program and if the mother was awaf'e of the 
program, will be incorporated. 

COSAS is a good start for evaluating quality of care. Other research tools, such as 
observations or exit interviews, must be combined with COSAS to determine the reasons for 
program failures. These combined methods will provide a useful tool for identifying causes of 
poor quality of service and monitoring progress in those areas. 
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APPENDIX A
 

SUMMARY OF PUBLISHED STUDIES OF MISSED OPPORTUNITIES FOR IMMUNIZATIONS
 

Study 	 Definition of MOI 

Cameroon, 1984 	 Sent home once w/o 
all vaccinations 

Pakistan, 1984 	 Scheduled vaccs. 

not given 


India, 1985 	 No vaccinations and 
no contraindications 

Bhutan, 1986 	 Vaccinations not 
given when eligible 

Nepal, 1987 	 Vaccinations not 
given when eligible 

Thailand, 1987 	 Not referred for 
needed vaccinations 

Indonesia, 1987 	 Not given needed 
vaccinations at clinic 

Nicaragua, 1988 	 Not given all 

vaccs. when needed 


Honduras, 1988 	 Not given all 

vaccs. when needed 


Comoros, 1988 	 Not given all 
imm. when needed 

Turkey, 1988 (1) 	 Not given all 
vaccs. when needed 

(2) Same as above 

(3) Same as above 

Bhutan, 1988 	 Measles vaccs. not 
given when eligible 

Ethiopia, in press 	 Vaccinations not 
given 

Mozambique, 1989 	 Not vaccinated when 
coming for wt. check 

Egypt, 1989 	 Vaccs. not given 
when eligible 

Number/Age 

212 

12-23 mos 


4,429 

3-23 mos 


426 

older child 


113 
9-47 mos 

80 

12-23 mos 


63 
<12 mos 

104 

12-14 mos
 

3,276 

1-35 mos 


507 
<2 years 

26 
0-23 mos 

119 
<2 years 
53 
<1 year 
2,519 
12-23 mos 

499 
<2 years 

1,003 
<2 years 

Not stated 
12-23 mos 

76 
Sick children 
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Method 

Exit 
Interviews 

Exit 
Interviews 

Chart 
Review 

Card 
Review 

Card 
Review 

Not stated 

Card Review 

Exit 
Interviews 

Exit 
Interviews 

Exit 
Interviews 

Clinic 
Observation 
Hospital 
Record Review 
Card Review 

Card Review 
Exit Interview 

Exit Interview 
Card Review 

Observation 
Exit Interview 

Interviews 

MOI 

22% 

69% 

57% 

47% 

54% 

68% 

76% 

34% 

45% 

58% 

49% 

60% 

59% 

17% 

41% 

8% 

30% 

Cause 

Minor illness 
Large crowd 

Minor illness 
Lack of time 

Minor illness 

Unknown 

Unknown 

Not stated 

Not stated 

No vaccine 
Minor illness 

Minor illness 
No vaccine 

Vials not opened 
Clinic not open 

Screening error 
Minor illness 
Same as above 

Same as above 

Early vaccs. 
Screening error 

Mother too busy 
when eligible 

Early 
vaccination 

Not given 



APPENDIX B
 

INDICATORS MEASURABLE BY COSAS
 

All of the following indicators can be measured based upon immunization card, verbal history 
or both. 

Coverage by: 
antigen 
age 
sex 
location 
cluster 
deliverer 

Dropouts by: 
antigen 
location 
age 
sex 

Missed opportunities by: 
antigen (corrected and uncorrected) 
age 
sex 

Fully immunized children 

Intervals between doses 

Age distribution of antigen 

Calendar distribution of antigens administered 

Contribution to overall coverage by service provider 
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