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Introduction

According to the latest round of the National Family health Survey
(NFHS-4), less than 54 per cent of the children aged 12-23 months of age are
found to be full immunised in the sense that they have received BCG, measles
and three doses each of OPV and DPT vaccines. The full immunisation coverage
rate in Madhya Pradesh is estimated to be lower than that in India as a whole 
where more than 60 per cent children aged 12-23 months have been estimated
to be fully immunised according to NFHS-4. The full immunisation coverage
rate in children aged 12-23 months in Madhya Pradesh has also been found to
be lower than that in India in both rural and urban populations. Among the
states and Union Territories of the country, Madhya Pradesh ranks a poor 28th

in terms of the full immunisation coverage rate. Madhya Pradesh is one of the
twelve states/Union Territories of the country where the full immunisation
coverage rate is estimated to be less than 60 per cent. Only seven states/Union
Territories of the country - Nagaland (35.2 per cent), Arunachal Pradesh (38.2
per cent), Dadra and Nagar Haveli (43.2 per cent), Assam (47.1 percent), Gujarat
(50.4 per cent), Mizoram (50.5 per cent), and Uttar Pradesh (51.1 per cent) -
have full immunisation coverage rate lower than that in Madhya Pradesh. By
contrast, the Union Territory of Puducherry has a full immunisation coverage
rate of more than 91 per cent and six states and Union Territories - Punjab
(89.1 per cent), Goa (88.3 per cent), Lakshadweep (86.9 per cent), West Bengal
(84.4 per cent), Sikkim (83.0 per cent), and Kerala (82.1 per cent) - have full
immunisation coverage rate ranging between 80-90 per cent.

The full immunisation coverage rate in Madhya Pradesh is however
increasing over time, although the increase in the full immunisation coverage
rate state in recent years has been substantially slower than the increase in the
country as a whole. According to the National Family Health Survey, the full
immunisation coverage rate in Madhya Pradesh increased by around 13 per
cent points between 2005-06 and 2015-16 whereas the full immunisation
coverage rate increased by almost 19 per cent points in the country as a whole
during the same period. Obviously, accelerating the increase in the full
immunisation coverage rate is necessary for Madhya Pradesh to achieve the
goal of universal immunisation of the children of the state against the six
vaccine preventable diseases - tuberculosis, poliomyelitis, pertussis, diphtheria,
tetanus and measles - in the state appears to be a distant dream. The poor
performance of child immunisation services in the state is reflected in terms of
persistent high infant and child mortality in the state. Madhya Pradesh has not
been able to achieve the Millennium Development Goal 4 - reduce under-five
mortality rate by two-third by 2015 from the level that prevailed in 1990 and
the state requires reinvigoration of child immunisation services to achieve the
goal of the National Health Policy 2017. 
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Figure 1
Full immunisation coverage rate in India, 2015-16

The full immunisation coverage rate is essentially an indicator of the
goal effectiveness of the child immunisation services. The goal effectiveness
reflects the ability of the services delivery system to achieve the desired goal
which, in case of child immunisation, is to achieve the herd immunity in
children against six vaccine-preventable diseases. In measurable terms, this
means a full immunisation coverage rate of at least 90 per cent. The goal
effectiveness also reflects the administrative capacity and the organisational
efficiency of the child immunisation services and determines the realised
efficiency of the service delivery system which is measured relative to the
inputs or the cost involved in delivering services. At a given level of inputs for
delivering the services, high goal effectiveness leads to high realised efficiency
whereas low goal effectiveness results in low realised efficiency.  
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Figure 2
Trend in full immunisation coverage rate

Madhya Pradesh and India

The goal effectiveness of the service delivery system, in turn, is
determined by two aspects of service delivery - the needs effectiveness of and
the capacity efficiency. The need effectiveness reflects the extent up to which
the service delivery system is able to reach the potential beneficiaries of the
services being delivered by the system. The capacity efficiency, on the other
hand, reflects the capacity of the service delivery system to deliver all services
to all those potential beneficiaries to whom the service delivery system is able
to reach. It is obvious that improvement in the needs effectiveness and
increase in the capacity efficiency of the service delivery system are necessary
to increase the goal effectiveness of the services delivery system. Any analysis
of the goal effectiveness of any service delivery system, therefore, requires
analysis of both the needs effectiveness and the capacity efficiency of the
service delivery system and how the two contribute to the goal effectiveness
of the service delivery system.
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The evidence available through the National Family health Survey 2015-
16 clearly indicates that the goal effectiveness of child immunisation services
in the Madhya Pradesh can, at best, be termed as poor as only about half of the
children aged 12-23 months of age in the state are found to be fully immunised
according to NFHS-4. The poor goal effectiveness of the child immunisation
services in the state may be the result of either low needs effectiveness of child
immunisation services or the poor capacity efficiency these services or both in
the state. However, there is very little evidence of the needs effectiveness and
capacity efficiency of child immunisation services in the state. It is also not
clear whether the poor goal effectiveness of child immunisation services in the
state is due to poor needs effectiveness or due to low capacity efficiency of
these services or both poor needs effectiveness and low capacity efficiency are
responsible for poor goal effectiveness of child immunisation services in the
state.

In this paper, we use the data available through the National Family
Health Survey 2015-16 (NFHS - 4) to measure and analyse the variation in the
needs effectiveness and in the capacity efficiency of child immunisation
services in Madhya Pradesh and analyse how the needs effectiveness and the
capacity efficiency of the child immunisation services influence the goal
effectiveness in terms of full immunisation coverage rate in children aged 12-23
months in the state. The analysis has been carried out at the state level as well
as separately for the constituent districts of the state as the National Family
health Survey reveals that the goal effectiveness of the child immunisation
services, measured in terms of the proportion of children aged 12-23 months
full immunised, varies widely across the districts of the state. The analysis is
expected to provide valuable insight into the administrative capacity and
organisational efficiency of the child immunisation services which may
contribute towards improving the performance of the child immunisation
services in the state.

The paper is organised as follows. The next section of the paper
outlines the analytical framework used to analyse the goal effectiveness of the
child immunisation services in the state. The third section applies the analytical
framework to the data on the coverage of immunisation services available
through NFHS-4 to measure the needs effectiveness and capacity efficiency of
the child immunisation services delivery system in the state and in its
constituent districts. The fourth section analyses how the needs effectiveness
and the capacity efficiency of the system contribute to the goal effectiveness
of immunisation services. The last section summarises the findings of the
analysis and discusses their implications in the context of improving the
administrative capacity and organisational efficiency of the child immunisation
services in the state.
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Analytical Framework

Let there are N potential beneficiaries of a particular service in a
population and the service delivery system is able to reach S of these potential
beneficiaries where SdN. When the service delivery system is able to reach all
the potential beneficiaries, then S=N. The needs effectiveness (NE) of the
service delivery system is then defined as

NE=S/N.

It is obvious that 0 is bounded from the above by 1. When the service
delivery system is able to reach all the potential beneficiaries, 0=1.

Now suppose that out of the S potential beneficiaries, the delivery
system is able to deliver all the desired services to only A potential
beneficiaries. It is obvious that AdSdN. Then the capacity efficiency (CE) of the
service delivery system is defined as

CE=A/S.

If the goal of the service delivery system is to provide all the required
services to all the potential beneficiaries, then the goal effectiveness (GE) of the
service delivery system is defined as

GE=A/N.

It is obvious that

GE=A/N=A/S*S/N=CE*NE.

The above equation shows that the goal effectiveness of the service
delivery system (GE) is determined by both the needs effectiveness of the
service delivery system (NE) and its capacity efficiency (CE) in terms of
delivering the necessary services to the potential beneficiaries.

The difference of the prevailing goal effectiveness (GE) from its
normative value of 1 measures the performance gap (G) of the service delivery
system. As discussed above, the performance gap is the result of both the
needs effectiveness and the capacity efficiency of the service delivery system.
It is possible to decompose the performance gap of the service delivery system
into two components, one attributed to the needs effectiveness while the
other attributed to the capacity efficiency in the following manner:

G=1 - GE=1*1 - CE*NE

or

G=(1 - NE)*(1 + CE)/2 + (1 + NE)*(1 - CE)/2

The first term on the right reflects the contribution of the needs
effectiveness whereas the second term on the right reflects the contribution
of the capacity efficiency to the observed performance gap of the service
delivery system.
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Application of the aforesaid analytical framework to the child
immunisation services requires measuring the goal effectiveness, needs
effectiveness and capacity efficiency of child immunisation services. The goal
effectiveness (GE) of the child immunisation services can be measured in
different ways. The most commonly used measure of the goal effectiveness of
the child immunisation services is the proportion of children aged 12-23
months fully immunised. The goal effectiveness can also be measured in terms
of the proportion of children aged 12-23 months who received three doses of
OPV or three doses of DPT or a dose of measles vaccine. It is obvious that when
all children aged 12-23 months are fully immunised or when all children have
received three doses of OPV; three doses of DPT and one dose of measles
vaccine, the goal effectiveness is 1 and the performance gap is 0. On the other
hand, when no child is fully immunised or when no child has received three
doses of OPV; three doses of DPT; one dose of measles, the goal effectiveness
is 0 and the performance gap is 1.

On the other hand, the needs effectiveness (NE) of the child
immunisation services can be measured in terms of the proportion of children
aged 12-23 months who have received BCG as BCG vaccine is given almost
invariably at the time of the birth and BCG vaccination signals the start of the
vaccination process which continues to the first 12 months of life. As such, the
proportion of children aged 12-23 months who have received BCG reflects the
extent up to which the child immunisation services delivery system is able to
reach the new born. If all children aged 12-23 months have received BCG
vaccine then the needs effectiveness is 1. If no child has received BCG
vaccination, the needs effectiveness is 0.

Finally, the capacity efficiency (CE) of the child immunisation services
may be measured in terms of the ratio of the proportion of children aged 12-23
months who are fully immunised or have received all the basic vaccinations -
BCG, measles and three doses each of OPV and DPT - to the proportion of
children aged 12-23 months who have received BCG. If the proportion of
children fully immunised is the same as the proportion of children received
BCG vaccine, this ratio is 1 and hence the capacity efficiency of the child
immunisation services is 1. On the other hand, if no child is fully immunised
then this ratio is zero and so the capacity efficiency of the child immunisation
services is zero. The capacity efficiency can also be measured in terms of
specific vaccines. For example, the ratio of the proportion of children who have
received three doses of OPV to the proportion of children who have received
BCG is an indicator of the capacity efficiency of the child immunisation services
in the context of OPV only. In the same manner, the capacity efficiency of the
child immunisation services in the context of DPT and measles vaccination can
also be defined.
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Goal Effectiveness, Needs Effectiveness and Capacity Efficiency of
Child Immunisation Services in Madhya Pradesh

The data available through the National Family Health Survey 2015-16
(NFHS-4) suggests that the goal effectiveness (GE) of the child immunisation
services in Madhya Pradesh is 0.536 which means that 53.6 per cent of the
children aged 12-23 months are fully immunised. This goal effectiveness is the
result of a needs effectiveness of 0.916 and a capacity efficiency of 0.585. The
goal effectiveness of the child immunisation services in Madhya Pradesh is
lower than the goal effectiveness of child immunisation services in India (0.620)
according to NFHS-4. Data available through NFHS-4 also suggests that the
needs effectiveness of the child immunisation services in India is 0.919 and the
capacity efficiency of these services is 0.675. This means that the needs
effectiveness of the child immunisation services in Madhya Pradesh is very
much similar to that in the country as a whole but there is a very significant
difference in the capacity efficiency of these services in Madhya Pradesh as
compared to India when the goal effectiveness is measured in terms of the
proportion of children aged 12-23 months fully immunised.

In other words, the child immunisation services in Madhya Pradesh are
able to reach almost 92 per cent of the potential beneficiaries - newborn - but
the system is able to deliver full immunisation services to only about 59 per
cent of those children who have received BCG. By contrast, the child
immunisation services in India are able to provide all basic vaccinations to
almost 68 per cent of those children who have received BCG. This means that
improving the capacity efficiency of the child immunisation services is
necessary to improve the goal effectiveness of the child immunisation services
in Madhya Pradesh.

The goal effectiveness as well as the capacity efficiency of the child
immunisation services in Madhya Pradesh varies by different vaccines. The goal
effectiveness of the OPV vaccine is estimated to be the lowest but that of
measles vaccine is estimated to be the highest on the basis of the data
available through NFHS-4. This is because the capacity efficiency of the child
immunisation services is the lowest with regard to OPV vaccination but the
highest with regard to the measles vaccination. This observation is interesting
as the basic vaccination of a child follows a fixed sequence - BCG at the time
of the birth; OPV and DPT at six, ten and fourteen weeks, and measles during
9-12 months of life. This sequential ordering of basic vaccination implies that

GE(BCG)$GE(OPV) or GE(DPT)$GE(MEA) 

This has however not been the case in Madhya Pradesh as the goal
effectiveness of the child immunisation services in terms of measles vaccination
has been found to be greater than the goal effectiveness in terms of OPV 
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Figure 3
Proportion of children aged 12-23 months fully immunised

in Madhya Pradesh

vaccination and the goal effectiveness in terms of DPT vaccination. This
essentially implies that a proportion of children who have received the measles
vaccine have not received either the OPV vaccine or the DPT vaccine or both.
Data available through NFHS-4 also suggests that the goal effectiveness of OPV
vaccination is substantially lower than the goal effectiveness of DPT vaccination
which means that many children who have received DPT vaccine have not
received OPV vaccine. Since the needs effectiveness of child immunisation
services remains the same for all vaccines, this observation also implies that
the capacity efficiency of child immunisation services is the highest in terms of
measles vaccine but the poorest in terms of OPV vaccination. This variation in
the vaccine specific capacity efficiency of the child immunisation services
reflects another dimension of the administrative capacity and organisational
efficiency of the child immunisation services in the state.

The goal effectiveness of child immunisation services as well as the
needs effectiveness and the capacity efficiency of these services vary widely
across the districts of the state according to NFHS-4. The goal effectiveness is
the estimated to be the highest in district Raisen where more than 78 per cent
children aged 12-23 months are estimated to be fully immunised but the
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Figure 4
Needs effectiveness of immunisation services

in Madhya Pradesh

poorest in district Alirajpur where just around 22 per cent children aged 12-23 
months are estimated to be found full immunised according to NFHS-4. There
are 7 districts in the state where the goal effectiveness of child immunisation
services is very low. In these districts, less than 40 per cent children aged 12-23
months are found to be fully immunised according to NFHS-4. On the other
hand, there are only two districts where the goal effectiveness may be termed
as satisfactory as more than 70 per cent of the children aged 12-23 months in
these districts are found to be fully immunised.

The needs effectiveness and the capacity efficiency of the child
immunisation services also vary widely across the districts. The needs
effectiveness of child immunisation services is the lowest in district Panna
where only 68 per cent of the children aged 12-23 months have received BCG
vaccination. By contrast, in district Mandla, child immunisation services are
able to reach all children aged 12-23 months in terms of BCG vaccination which
implies that the needs effectiveness of child immunisation services in the
district is cent per cent. District Mandla is the only district in the state where
the child immunisation services delivery system is able to reach all the
potential beneficiaries in terms of BCG vaccination. In most of the districts of
the state,  however, the needs effectiveness is more than 90 per cent meaning
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Figure 5
Capacity efficiency of immunisation services

in Madhya Pradesh

that the child immunisation services in most of the districts are able to reach 
at least 90 per cent of the potential beneficiaries. There are only 14 districts
where the needs effectiveness of the child immunisation services is less than
90 per cent and less than 80 per cent in only 5 districts.

On the other hand, inter-district variation in the capacity efficiency of
child immunisation services, measured in terms of full immunisation of children
aged 12-23 months, is very wide in the state ranging from just around 27 per
cent in district Alirajpur to more than 81 per cent in district Raisen. Raisen is
the only district in the state where more than 80 per cent of those children
aged 12-23 months who have received BCG vaccine are also found to be fully
immunised according to NFHS-4. By contrast, in district Alirajpur, only around
27 per cent of those children who have received BCG vaccine are found to be
fully immunised. There are 13 districts in the state where the capacity
efficiency in terms of full immunisation is found to be less than 50 per cent
according to NFHS-4. On the other hand, there are only five districts where the
capacity efficiency of the child immunisation services, in terms of full
immunisation, is found to be more than 70 per cent. There is however no
district in the state where the capacity efficiency of child immunisation services
is estimated to be at least 80 per cent in terms of full immunisation.
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DPT DPT

MEASLES MEASLES

Figure 6

Vaccine-specific goal effectiveness and capacity efficiency

in Madhya Pradesh

Goal effectiveness Capacity efficiency

The vaccine-specific capacity efficiency also varies widely across the
districts of the state. The capacity efficiency in terms of OPV vaccination is the
lowest in district Jhabua but the highest in district Raisen. The capacity
efficiency in terms of DPT vaccination is the lowest in district Alirajpur (0.446)
but the highest in district Balaghat (0.988). Finally, the capacity efficiency in
terms of measles vaccination is the lowest in district Ratlam (0.695) but the
highest in district Betul (0.987). The capacity efficiency and hence the goal
effectiveness in terms of measles vaccination is the highest in 42 of the 50
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districts of the state. On the other hand, the capacity efficiency and hence the
goal effectiveness is terms of DPT vaccination is the highest in 6 districts
whereas the capacity efficiency and hence the goal effectiveness in terms of
OPV vaccination is found to be the highest in only two districts of the state.
This means that in most of the districts of the state, the proportion of children
aged 12-23 months who have received measles vaccination is higher than the
proportion of children who have received either the DPT vaccination or the
OPV vaccination. In other words, in most of the districts of the state, a
substantial proportion of children have received the measles vaccination but
not the OPV vaccination or the DPT vaccination or both. This appears to be the
reason why the capacity efficiency of the child immunisation services,
measured in terms of the proportion of children aged 12-23 months fully
immunised, is quite low in most of the districts of the state.

Performance Gap in Child Immunisation Services

For the state as a whole the performance gap in terms of the proportion
of full immunisation of children is 0.464 which means that more than 46 per
cent children aged 12-23 months in the state are not fully immunised. More
than 85 per cent of this performance gap in immunisation services in the state
is due to the poor capacity efficiency of the child immunisation services where
as around 15 per cent of this performance gap may be attributed to the far
from satisfactory needs effectiveness of the child immunisation services in the
state. When the performance is measured in terms of the proportion of
children received three doses of OPV, the performance gap is 36.4 per cent and
around 80 per cent of this gap is attributed to capacity efficiency while 20 per
cent is attributed to needs effectiveness of the child immunisation services. In
case of DPT vaccination, the performance gap is 26.6 per cent and around 72
per cent of this gap is attributed to capacity efficiency while 28 per cent of this
gap is attributed to the needs effectiveness. Finally, in case of measles
vaccination, the performance gap is only about 20 per cent and 62 per cent of
this gap is attributed to the capacity efficiency while 38 per cent is attributed
to the needs effectiveness of the child immunisation services.

The immunisation performance gap in terms of full immunisation and
the relative contribution of needs effectiveness and capacity efficiency to the
performance gap varies widely across the districts. The performance gap is the
lowest in district Raisen but the highest in district Alirajpur. On the other hand,
the contribution of the needs effectiveness of the child immunisation services
to the immunisation performance gap is the highest in district Vidisha where
the low needs effectiveness of the child immunisation services account for
more than 35 per cent of the performance gap. In district Panna also, the needs
effectiveness of child immunisation services accounts for more than 30 
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Figure 7
Performance gap in child immunisation services

in Madhya Pradesh

per cent of the immunisation performance gap. On the other hand, the
contribution of the needs effectiveness to the performance gap is zero in
district Mandla as all children aged 12-23 months in this district are found to
have received BCG vaccination according to NFHS-4 and so that needs
effectiveness of child immunisation services in the district is cent per cent. In
19 districts of the state, the needs effectiveness of child immunisation services
account for less than 10 per cent of the immunisation performance gap in
terms of full immunisation. This means that immunisation services in these
districts are able to reach most of the children for delivering immunisation
services.

The contribution of the capacity efficiency to the immunisation
performance gap, on the other hand, has been found to be the highest in
district Mandla where the entire immunisation performance gap in terms of full
immunisation is due to the poor capacity efficiency of the child immunisation
services only. This is logical as the contribution of the needs effectiveness to
the immunisation performance gap in district Mandla is zero. On the other
hand, the contribution of the capacity efficiency to the immunisation
performance gap in terms of full immunisation is found to be the lowest in
district Vidisha.
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Figure 8

Contributors to the performance gap in immunisation services

in Madhya Pradesh

Needs effectiveness Capacity efficiency

The inter-district variation in the immunisation performance gap can be
decomposed into inter-district variation in the immunisation performance gap
attributed to the needs effectiveness and the immunisation performance gap
attributed to the capacity efficiency of the child immunisation services. It is
straightforward to show that

Var(G) = [Var(CE)+Cov(CE,NE)] + [Var(NE)+Cov(CE,NE)]

Application of the above decomposition formula to Madhya Pradesh
shows that inter-district variation in the capacity efficiency of the immunisation
services measured in terms of full immunisation accounts for around 73 per
cent of the inter-district variation in the immunisation performance gap across
districts whereas inter-district variation in the needs effectiveness accounts for
around 27 per cent of the inter-district variation in the immunisation
performance gap in the state. This means that the major challenge to reducing
the immunisation performance gap in the state is to improve the capacity
efficiency of these services so that they can deliver all the basic vaccinations to
those newborn who are within the reach of these services in the sense that
they have already received the BCG vaccination. The evidence available through
the NFHS-4 clearly shows that the challenge of needs effectiveness of child
immunisation services is confined to only a few districts of the state but
concerns about the capacity efficiency of these services persist in all districts
of the state. It is also clear from the foregoing analysis that the impact of
improving the needs effectiveness of child immunisation service on reducing
the immunisation performance gap is substantially smaller than the impact of
improving the capacity efficiency of these services. Very little is currently
known about the factors that affect the capacity efficiency of immunisation
services. In any case, an understanding of these factors is necessary for
improving the capacity efficiency.
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Sources of Vaccination

The National Family Health Survey 2015-16 also provides the
information about the source of immunisation in terms of the proportion of
children aged 12-23 months who received most of the vaccinations in a public
health facility or a private health facility. According to the NFHS-4, almost 96
per cent of the children aged 12-23 months who received even a single
vaccination reported that they received the vaccination at a public health
facility. This means that the private health care delivery system contributes
little towards delivering child immunisation services in the state. Moreover, the
contribution of the private health care delivery system in delivering child
immunisation services in the state appears to have decreased over time. During
2005-06, around 7 per cent of children aged 12-23 months of age reported that
they received most of the vaccinations from a private health facility. This
proportion has decreased to less than 4 per cent during 2015-16. This is so
when there has been a considerable expansion of the private health care
delivery system in the state during the 10 years period between 2005-06 and
2015-16. Delivery of child immunisation services in the state is now almost
entirely a prerogative of the public health care delivery system and is a concern
as far as improving the goal effectiveness of the child immunisation is
concerned.

At the district level, relative contribution of public and private health
care delivery systems in delivering the child immunisation services varies
widely. There are, 11 districts where the child immunisation services appear to
have been delivered entirely by the public health care delivery system
according to NFHS-4. Moreover, in 29 districts, the public health care delivery
system accounts for more than 95 per cent of the vaccinations done as part of
child immunisation services. In fact, there are only three districts - Indore,
Bhopal and Jabalpur - where the public health care delivery system accounts for
less than 90 per cent of the vaccinations done according to the NFHS-4. These
observations suggest that the goal effectiveness of the child immunisation
services in the state and in its constituent districts is almost entirely dependent
upon the needs effectiveness and capacity efficiency of the public health care
delivery system in delivering the child immunisation services. The
administrative capacity and the organisational efficiency of the private health
care delivery system have virtually no impact on the delivery of child
immunisation services in the state. It was expected that with the expansion of
the private health care delivery system in the state, an increasing proportion
of child immunisation services would be delivered by the private health care
delivery system. However, the data available through the NFHS-4 indicates that
this has not happened in the state.  Rather the contribution of the private
health sector has decreased with time.
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Figure 9
Proportion of vaccinations at public health facilities

in Madhya Pradesh

Conclusions

The evidence available through NFHS-4 and analysed in the foregoing
pages emphasises the need of comprehensively reinvigorating child
immunisation services in the state so as to achieve the cherished goal of
protecting the death and disability from the six vaccine-preventable diseases 
through universally immunising fully all children aged 12-23 months. It is
obvious from the foregoing discussions that the current situation can in no way
be accepted and a serious introspection is needed to improve the performance
of child immunisation services in the state.

It is in the above context that the following issues need to be discussed
and debated to improve the performance of the child immunisation services in
the state:

1. The data available from the National family Health Survey 2016 suggest
that a major challenge to improving the performance of child
immunisation services in the state is to improve the capacity efficiency
of these services as the needs effectiveness of these services may
appear to be quite satisfactory. There is a need to adopt innovative
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approaches in this regard. A critical appraisal of the current capacity
efficiency of the child immunisation services delivery system in the
state may be the first step in this direction.

2. The second issue is substantial variation in the performance of the child
immunisation services across the districts of the state. Reducing the
inter-district variation in the performance of the child immunisation
services may go a long way in proving the performance of these
services. This variation may be due to both factors endogenous and
factors exogenous to the child immunisation services delivery system.
Factors endogenous to the child immunisation services delivery system
may be grouped into two groups - one, those factors which have
bearings of the needs effectiveness and, two, factors that affect the
capacity efficiency of the child immunisation services delivery system.
A district-based approach of planning and programming for child
immunisation services appears an option to reduce inter-district
variation in immunisation performance but the operational feasibility
of such an approach needs to be discussed at length.

3. It may be argued that the exogenous factors that affect the needs
effectiveness and the capacity efficiency of child immunisation services
are essentially different in different districts. However, an
understanding of these services is, at best, rudimentary. A deeper
understanding of these factors appears critical in reducing the inter-
district variation in the performance which appear to be quite strong
in terms of their strength and persistence.

4. The goal effectiveness of the child immunisation services in the state
has been found to be higher in case of measles vaccination than in case
of OPV and DPT vaccination. This means that many children of the state
have received the measles vaccine but missed OPV or DPT vaccines. In
most of the districts, a similar situation prevails. One reason for this
trend may be the focus on measles vaccination in the monitoring of
child immunisation services. The measles vaccination-based monitoring
of child immunisation services assumes that children who have received
measles vaccination have already received three doses of OPV and DPT
vaccines. However, the NFHS-4 data show that this has not been the
case in Madhya Pradesh.

5. Last but not the least, involvement of the private health care delivery
system in the delivery of the child immunisation services remains a
major challenge towards improving the immunisation performance in
the state. There is a need to discuss possible pathways for increasing
the involvement of the private health care delivery system in the
delivery of immunisation services.
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Table 1
Immunisation coverage rates in Madhya Pradesh and its constituent districts
State/District Full

immunisation
BCG OPV DPT Measles

Madhya Pradesh 53.6 91.6 63.6 73.4 79.6 
Alirajpur 22.6 82.9 39.5 37.0 60.0 
Anuppur 57.8 95.4 62.4 80.7 90.8 
Ashoknagar 37.2 80.9 47.6 59.1 59.6 
Balaghat 64.6 92.4 75.6 91.3 85.9 
Barwani 41.8 77.3 53.1 55.7 62.3 
Betul 69.1 97.5 72.9 90.8 96.2 
Bhind 51.0 91.7 61.5 78.0 82.4 
Bhopal 62.3 94.5 65.8 86.3 89.5 
Burhanpur 43.3 90.8 55.7 67.9 70.0 
Chhatarpur 41.1 88.5 53.2 53.7 67.2 
Chhindwara 64.3 96.0 71.8 87.1 92.4 
Damoh 55.9 90.5 68.1 72.5 76.3 
Datia 53.2 94.1 63.5 71.3 81.7 
Dewas 60.3 92.9 73.0 85.2 79.5 
Dhar 65.6 94.8 75.4 88.8 85.7 
Dindori 49.4 97.3 66.7 71.3 85.3 
Guna 65.1 94.9 73.2 73.4 80.7 
Gwalior 52.5 98.5 60.3 78.0 79.2 
Harda 48.6 95.4 51.8 72.8 88.6 
Hoshangabad 49.5 97.3 60.5 73.9 79.0 
Indore 57.8 97.0 60.8 73.0 82.9 
Jabalpur 67.5 98.0 70.3 88.6 90.0 
Jhabua 25.0 78.4 30.7 46.2 71.7 
Katni 46.7 97.3 57.5 83.7 85.4 
Khandwa 58.7 98.9 71.0 74.9 89.9 
Khargone 64.2 91.0 71.5 71.7 86.6 
Mandla 55.1 100.0 68.2 80.7 90.5 
Mandsaur 43.5 83.8 66.7 59.3 63.3 
Morena 60.6 92.3 68.5 69.8 82.0 
Narsimhapur 54.2 93.7 76.5 84.4 75.6 
Neemuch 47.0 88.6 57.7 66.4 71.4 
Panna 26.6 67.7 41.3 51.1 49.9 
Raisen 78.5 96.6 83.1 90.3 91.4 
Rajgarh 42.7 93.3 60.6 67.2 71.2 
Ratlam 45.2 92.2 59.9 65.1 64.1 
Rewa 52.8 94.3 69.4 72.4 82.0 

18



State/District Full
immunisation

BCG OPV DPT Measles

Sagar 52.7 85.4 66.1 66.7 72.9 
Satna 52.4 92.0 63.3 80.0 84.7 
Sehore 60.0 98.9 74.1 78.0 86.1 
Seoni 57.1 98.0 64.0 93.2 89.8 
Shahdol 40.3 85.4 50.1 74.5 80.7 
Shajapur 71.7 97.1 74.5 87.1 92.8 
Sheopur 48.7 93.8 53.5 69.2 85.0 
Shivpuri 63.1 94.1 68.3 79.9 81.9 
Sidhi 34.4 77.1 51.5 59.7 63.8 
Singrauli 42.2 87.1 49.2 67.4 73.5 
Tikamgarh 34.4 89.1 52.8 45.7 63.0 
Ujjain 56.8 91.9 64.9 70.8 88.3 
Umaria 67.1 94.6 76.7 78.3 85.9 
Vidisha 45.7 75.8 54.9 58.5 65.4 
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Table 2
Goal effectiveness, needs effectiveness and capacity efficiency of child

immunisation services in Madhya Pradesh
State/District Goal

effectiveness
Needs

effectiveness
Capacity efficiency

Full OPV DPT Measles
Madhya Pradesh 0.464 0.916 0.585 0.694 0.801 0.869
Alirajpur 0.774 0.829 0.273 0.476 0.446 0.724
Anuppur 0.422 0.954 0.606 0.654 0.846 0.952
Ashoknagar 0.628 0.809 0.460 0.588 0.731 0.737
Balaghat 0.354 0.924 0.699 0.818 0.988 0.930
Barwani 0.582 0.773 0.541 0.687 0.721 0.806
Betul 0.309 0.975 0.709 0.748 0.931 0.987
Bhind 0.490 0.917 0.556 0.671 0.851 0.899
Bhopal 0.377 0.945 0.659 0.696 0.913 0.947
Burhanpur 0.567 0.908 0.477 0.613 0.748 0.771
Chhatarpur 0.589 0.885 0.464 0.601 0.607 0.759
Chhindwara 0.357 0.960 0.670 0.748 0.907 0.963
Damoh 0.441 0.905 0.618 0.752 0.801 0.843
Datia 0.468 0.941 0.565 0.675 0.758 0.868
Dewas 0.397 0.929 0.649 0.786 0.917 0.856
Dhar 0.344 0.948 0.692 0.795 0.937 0.904
Dindori 0.506 0.973 0.508 0.686 0.733 0.877
Guna 0.349 0.949 0.686 0.771 0.773 0.850
Gwalior 0.475 0.985 0.533 0.612 0.792 0.804
Harda 0.514 0.954 0.509 0.543 0.763 0.929
Hoshangabad 0.505 0.973 0.509 0.622 0.760 0.812
Indore 0.422 0.970 0.596 0.627 0.753 0.855
Jabalpur 0.325 0.980 0.689 0.717 0.904 0.918
Jhabua 0.750 0.784 0.319 0.392 0.589 0.915
Katni 0.533 0.973 0.480 0.591 0.860 0.878
Khandwa 0.413 0.989 0.594 0.718 0.757 0.909
Khargone 0.358 0.910 0.705 0.786 0.788 0.952
Mandla 0.449 1.000 0.551 0.682 0.807 0.905
Mandsaur 0.565 0.838 0.519 0.796 0.708 0.755
Morena 0.394 0.923 0.657 0.742 0.756 0.888
Narsimhapur 0.458 0.937 0.578 0.816 0.901 0.807
Neemuch 0.530 0.886 0.530 0.651 0.749 0.806
Panna 0.734 0.677 0.393 0.610 0.755 0.737
Raisen 0.215 0.966 0.813 0.860 0.935 0.946
Rajgarh 0.573 0.933 0.458 0.650 0.720 0.763
Ratlam 0.548 0.922 0.490 0.650 0.706 0.695
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State/District Goal
effectiveness

Needs
effectiveness

Capacity efficiency
Full OPV DPT Measles

Rewa 0.472 0.943 0.560 0.736 0.768 0.870
Sagar 0.473 0.854 0.617 0.774 0.781 0.854
Satna 0.476 0.920 0.570 0.688 0.870 0.921
Sehore 0.400 0.989 0.607 0.749 0.789 0.871
Seoni 0.429 0.980 0.583 0.653 0.951 0.916
Shahdol 0.597 0.854 0.472 0.587 0.872 0.945
Shajapur 0.283 0.971 0.738 0.767 0.897 0.956
Sheopur 0.513 0.938 0.519 0.570 0.738 0.906
Shivpuri 0.369 0.941 0.671 0.726 0.849 0.870
Sidhi 0.656 0.771 0.446 0.668 0.774 0.827
Singrauli 0.578 0.871 0.485 0.565 0.774 0.844
Tikamgarh 0.656 0.891 0.386 0.593 0.513 0.707
Ujjain 0.432 0.919 0.618 0.706 0.770 0.961
Umaria 0.329 0.946 0.709 0.811 0.828 0.908
Vidisha 0.543 0.758 0.603 0.724 0.772 0.863
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Table 3
Performance gap in terms of full immunisation in Madhya Pradesh

State/District Performance
gap

Performance gap attributed to
Capacity efficiency Needs effectiveness

Absolute Per cent Absolute Per cent
Madhya Pradesh 0.464 0.397 85.6 0.067 14.4
Alirajpur 0.774 0.665 85.9 0.109 14.1
Anuppur 0.422 0.385 91.2 0.037 8.8
Ashoknagar 0.628 0.489 77.9 0.139 22.1
Balaghat 0.354 0.289 81.6 0.065 18.4
Barwani 0.582 0.407 69.9 0.175 30.1
Betul 0.309 0.288 93.2 0.021 6.8
Bhind 0.490 0.425 86.7 0.065 13.3
Bhopal 0.377 0.331 87.8 0.046 12.2
Burhanpur 0.567 0.499 88.0 0.068 12.0
Chhatarpur 0.589 0.505 85.7 0.084 14.3
Chhindwara 0.357 0.324 90.8 0.033 9.2
Damoh 0.441 0.364 82.5 0.077 17.5
Datia 0.468 0.422 90.2 0.046 9.8
Dewas 0.397 0.338 85.1 0.059 14.9
Dhar 0.344 0.300 87.2 0.044 12.8
Dindori 0.506 0.486 96.0 0.020 4.0
Guna 0.349 0.306 87.7 0.043 12.3
Gwalior 0.475 0.464 97.7 0.011 2.3
Harda 0.514 0.479 93.2 0.035 6.8
Hoshangabad 0.505 0.485 96.0 0.020 4.0
Indore 0.422 0.398 94.3 0.024 5.7
Jabalpur 0.325 0.308 94.8 0.017 5.2
Jhabua 0.750 0.608 81.1 0.142 18.9
Katni 0.533 0.513 96.2 0.020 3.8
Khandwa 0.413 0.404 97.8 0.009 2.2
Khargone 0.358 0.281 78.5 0.077 21.5
Mandla 0.449 0.449 100.0 0.000 0.0
Mandsaur 0.565 0.442 78.2 0.123 21.8
Morena 0.394 0.330 83.8 0.064 16.2
Narsimhapur 0.458 0.408 89.1 0.050 10.9
Neemuch 0.530 0.443 83.6 0.087 16.4
Panna 0.734 0.509 69.3 0.225 30.7
Raisen 0.215 0.184 85.6 0.031 14.4
Rajgarh 0.573 0.524 91.4 0.049 8.6
Ratlam 0.548 0.490 89.4 0.058 10.6
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State/District Performance
gap

Performance gap attributed to
Capacity efficiency Needs effectiveness

Absolute Per cent Absolute Per cent
Rewa 0.472 0.428 90.7 0.044 9.3
Sagar 0.473 0.355 75.1 0.118 24.9
Satna 0.476 0.413 86.8 0.063 13.2
Sehore 0.400 0.391 97.8 0.009 2.3
Seoni 0.429 0.413 96.3 0.016 3.7
Shahdol 0.597 0.490 82.1 0.107 17.9
Shajapur 0.283 0.258 91.2 0.025 8.8
Sheopur 0.513 0.466 90.8 0.047 9.2
Shivpuri 0.369 0.320 86.7 0.049 13.3
Sidhi 0.656 0.490 74.7 0.166 25.3
Singrauli 0.578 0.482 83.4 0.096 16.6
Tikamgarh 0.656 0.580 88.4 0.076 11.6
Ujjain 0.432 0.366 84.7 0.066 15.3
Umaria 0.329 0.283 86.0 0.046 14.0
Vidisha 0.543 0.349 64.3 0.194 35.7
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Table 4
Performance gap in terms of OPV vaccination in Madhya Pradesh

State/District Performance
gap

Performance gap attributed to
Capacity efficiency Needs effectiveness
Absolute Per cent Absolute Per cent

Madhya Pradesh 0.364 0.293 71.0 0.071 29.0
Alirajpur 0.605 0.479 71.7 0.126 28.3
Anuppur 0.376 0.338 59.3 0.038 40.7
Ashoknagar 0.524 0.372 91.9 0.152 8.1
Balaghat 0.244 0.175 82.1 0.069 17.9
Barwani 0.469 0.278 86.3 0.191 13.7
Betul 0.271 0.249 83.3 0.022 16.7
Bhind 0.385 0.316 80.3 0.069 19.7
Bhopal 0.342 0.295 87.6 0.047 12.4
Burhanpur 0.443 0.369 74.0 0.074 26.0
Chhatarpur 0.468 0.376 86.6 0.092 13.4
Chhindwara 0.282 0.247 76.7 0.035 23.3
Damoh 0.319 0.236 80.9 0.083 19.1
Datia 0.365 0.316 93.1 0.049 6.9
Dewas 0.270 0.207 83.2 0.063 16.8
Dhar 0.246 0.199 97.0 0.047 3.0
Dindori 0.333 0.310 92.7 0.023 7.3
Guna 0.268 0.223 94.4 0.045 5.6
Gwalior 0.397 0.385 93.9 0.012 6.1
Harda 0.482 0.447 94.3 0.035 5.7
Hoshangabad 0.395 0.373 78.4 0.022 21.6
Indore 0.392 0.368 95.1 0.024 4.9
Jabalpur 0.297 0.280 96.9 0.017 3.1
Jhabua 0.693 0.543 71.9 0.150 28.1
Katni 0.425 0.404 100.0 0.021 0.0
Khandwa 0.290 0.281 56.5 0.009 43.5
Khargone 0.285 0.205 78.7 0.080 21.3
Mandla 0.318 0.318 75.7 0.000 24.3
Mandsaur 0.333 0.188 77.8 0.145 22.2
Morena 0.315 0.248 55.7 0.067 44.3
Narsimhapur 0.235 0.178 81.1 0.057 18.9
Neemuch 0.423 0.329 86.0 0.094 14.0
Panna 0.587 0.327 84.0 0.260 16.0
Raisen 0.169 0.137 84.0 0.032 16.0
Rajgarh 0.394 0.339 61.7 0.055 38.3
Ratlam 0.401 0.337 81.5 0.064 18.5
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State/District Performance
gap

Performance gap attributed to
Capacity efficiency Needs effectiveness
Absolute Per cent Absolute Per cent

Rewa 0.306 0.257 96.1 0.049 3.9
Sagar 0.339 0.209 95.3 0.130 4.7
Satna 0.367 0.299 76.8 0.068 23.2
Sehore 0.259 0.249 89.8 0.010 10.2
Seoni 0.360 0.343 89.5 0.017 10.5
Shahdol 0.499 0.383 83.9 0.116 16.1
Shajapur 0.255 0.229 60.6 0.026 39.4
Sheopur 0.465 0.416 80.1 0.049 19.9
Shivpuri 0.317 0.266 81.6 0.051 18.4
Sidhi 0.485 0.294 80.3 0.191 19.7
Singrauli 0.508 0.407 79.0 0.101 21.0
Tikamgarh 0.472 0.385 53.7 0.087 46.3
Ujjain 0.351 0.282 53.7 0.069 46.3
Umaria 0.233 0.184 53.7 0.049 46.3
Vidisha 0.451 0.242 53.7 0.209 46.3
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Table 5
Performance gap in terms of DPT vaccination in Madhya Pradesh

State/District Performance
gap

Performance gap attributed to
Capacity efficiency Needs effectiveness

Absolute Per cent Absolute Per cent
Madhya Pradesh 0.266 0.190 71.4 0.076 28.6
Alirajpur 0.630 0.506 80.3 0.124 19.7
Anuppur 0.193 0.151 78.2 0.042 21.8
Ashoknagar 0.409 0.244 59.7 0.165 40.3
Balaghat 0.087 0.011 12.6 0.076 87.4
Barwani 0.443 0.248 56.0 0.195 44.0
Betul 0.092 0.068 73.9 0.024 26.1
Bhind 0.220 0.143 65.0 0.077 35.0
Bhopal 0.137 0.084 61.3 0.053 38.7
Burhanpur 0.321 0.241 75.1 0.080 24.9
Chhatarpur 0.463 0.371 80.1 0.092 19.9
Chhindwara 0.129 0.091 70.5 0.038 29.5
Damoh 0.275 0.189 68.7 0.086 31.3
Datia 0.287 0.235 81.9 0.052 18.1
Dewas 0.148 0.080 54.1 0.068 45.9
Dhar 0.112 0.062 55.4 0.050 44.6
Dindori 0.287 0.264 92.0 0.023 8.0
Guna 0.266 0.221 83.1 0.045 16.9
Gwalior 0.220 0.207 94.1 0.013 5.9
Harda 0.272 0.231 84.9 0.041 15.1
Hoshangabad 0.261 0.237 90.8 0.024 9.2
Indore 0.270 0.244 90.4 0.026 9.6
Jabalpur 0.114 0.095 83.3 0.019 16.7
Jhabua 0.538 0.366 68.0 0.172 32.0
Katni 0.163 0.138 84.7 0.025 15.3
Khandwa 0.251 0.241 96.0 0.010 4.0
Khargone 0.283 0.203 71.7 0.080 28.3
Mandla 0.193 0.193 100.0 0.000 0.0
Mandsaur 0.407 0.269 66.1 0.138 33.9
Morena 0.302 0.234 77.5 0.068 22.5
Narsimhapur 0.156 0.096 61.5 0.060 38.5
Neemuch 0.336 0.236 70.2 0.100 29.8
Panna 0.489 0.206 42.1 0.283 57.9
Raisen 0.097 0.064 66.0 0.033 34.0
Rajgarh 0.328 0.270 82.3 0.058 17.7
Ratlam 0.349 0.282 80.8 0.067 19.2
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State/District Performance
gap

Performance gap attributed to
Capacity efficiency Needs effectiveness

Absolute Per cent Absolute Per cent
Rewa 0.276 0.226 81.9 0.050 18.1
Sagar 0.333 0.203 61.0 0.130 39.0
Satna 0.200 0.125 62.5 0.075 37.5
Sehore 0.220 0.210 95.5 0.010 4.5
Seoni 0.068 0.048 70.6 0.020 29.4
Shahdol 0.255 0.118 46.3 0.137 53.7
Shajapur 0.129 0.101 78.3 0.028 21.7
Sheopur 0.308 0.254 82.5 0.054 17.5
Shivpuri 0.201 0.146 72.6 0.055 27.4
Sidhi 0.403 0.200 49.6 0.203 50.4
Singrauli 0.326 0.212 65.0 0.114 35.0
Tikamgarh 0.543 0.461 84.9 0.082 15.1
Ujjain 0.292 0.220 75.3 0.072 24.7
Umaria 0.217 0.168 77.4 0.049 22.6
Vidisha 0.415 0.201 48.4 0.214 51.6
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Table 6
Performance gap in terms of Measles vaccination in Madhya Pradesh

State/District Performance
gap

Performance gap attributed to
Capacity efficiency Needs effectiveness

Absolute Per cent Absolute Per cent
Madhya Pradesh 0.204 0.126 61.8 0.078 38.2
Alirajpur 0.400 0.253 63.3 0.147 36.8
Anuppur 0.092 0.047 51.1 0.045 48.9
Ashoknagar 0.404 0.238 58.9 0.166 41.1
Balaghat 0.141 0.068 48.2 0.073 51.8
Barwani 0.377 0.172 45.6 0.205 54.4
Betul 0.038 0.013 34.2 0.025 65.8
Bhind 0.176 0.097 55.1 0.079 44.9
Bhopal 0.105 0.051 48.6 0.054 51.4
Burhanpur 0.300 0.219 73.0 0.081 27.0
Chhatarpur 0.328 0.227 69.2 0.101 30.8
Chhindwara 0.076 0.037 48.7 0.039 51.3
Damoh 0.237 0.149 62.9 0.088 37.1
Datia 0.183 0.128 69.9 0.055 30.1
Dewas 0.205 0.139 67.8 0.066 32.2
Dhar 0.143 0.093 65.0 0.050 35.0
Dindori 0.147 0.122 83.0 0.025 17.0
Guna 0.193 0.146 75.6 0.047 24.4
Gwalior 0.208 0.194 93.3 0.014 6.7
Harda 0.114 0.070 61.4 0.044 38.6
Hoshangabad 0.210 0.186 88.6 0.024 11.4
Indore 0.171 0.143 83.6 0.028 16.4
Jabalpur 0.100 0.081 81.0 0.019 19.0
Jhabua 0.283 0.076 26.9 0.207 73.1
Katni 0.146 0.121 82.9 0.025 17.1
Khandwa 0.101 0.091 90.1 0.010 9.9
Khargone 0.134 0.046 34.3 0.088 65.7
Mandla 0.095 0.095 100.0 0.000 0.0
Mandsaur 0.367 0.225 61.3 0.142 38.7
Morena 0.180 0.107 59.4 0.073 40.6
Narsimhapur 0.244 0.187 76.6 0.057 23.4
Neemuch 0.286 0.183 64.0 0.103 36.0
Panna 0.501 0.220 43.9 0.281 56.1
Raisen 0.086 0.053 61.6 0.033 38.4
Rajgarh 0.288 0.229 79.5 0.059 20.5
Ratlam 0.359 0.293 81.6 0.066 18.4
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State/District Performance
gap

Performance gap attributed to
Capacity efficiency Needs effectiveness

Absolute Per cent Absolute Per cent
Rewa 0.180 0.127 70.6 0.053 29.4
Sagar 0.271 0.136 50.2 0.135 49.8
Satna 0.153 0.076 49.7 0.077 50.3
Sehore 0.139 0.129 92.8 0.010 7.2
Seoni 0.102 0.083 81.4 0.019 18.6
Shahdol 0.193 0.051 26.4 0.142 73.6
Shajapur 0.072 0.044 61.1 0.028 38.9
Sheopur 0.150 0.091 60.7 0.059 39.3
Shivpuri 0.181 0.126 69.6 0.055 30.4
Sidhi 0.362 0.153 42.3 0.209 57.7
Singrauli 0.265 0.146 55.1 0.119 44.9
Tikamgarh 0.370 0.277 74.9 0.093 25.1
Ujjain 0.117 0.038 32.5 0.079 67.5
Umaria 0.141 0.089 63.1 0.052 36.9
Vidisha 0.346 0.121 35.0 0.225 65.0
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