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Intensified pulse polio immunization: Time spent and cost
incurred at a primary healthcare centre

KAPIL YADAV,  SANJAY K. RAI,  ADITYA VIDUSHI,  C. S. PANDAV

ABSTRACT
Background. Despite launching the polio eradication initiative

in 1995, India is among the world’s largest reservoir of wild
poliovirus with 559 cases of poliomyelitis reported in 2008.
This continued failure has been criticised for its negative
impact on routine healthcare delivery. We assessed the impact
of the pulse polio immunization programme at the primary
health level in terms of services, time and cost.

Methods. All activities during a single round of intensified
pulse polio immunization were modelled on actual requirements
at the primary health centre at Dayalpur in Haryana. Total
person-hours and cost per child vaccinated at the primary
health centre were computed.

Results. Almost all routine healthcare services at the
primary health centre were suspended during the round. Total
person-hours consumed were 4446 and the total direct cost
was Rs 24.2 per child vaccinated during a single round of the
intensified pulse polio immunization programme.

Conclusion. A single round of intensified pulse polio
immunization consumes a substantial number of person-hours
and leads to a temporary suspension of routine services
provided at the primary health centre. This should be factored
in while planning any future strategy of polio eradication or
control and suggests the need to re-think the ‘intensified pulse
polio strategy’.
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INTRODUCTION
In 1988, the World Health Assembly (WHA) passed a resolution
(WHA 41.28) which committed WHO to global eradication of
poliomyelitis by the year 2000.1 According to WHO, polio remains
endemic in 4 countries—Afghanistan, India, Pakistan and
Nigeria—with 1506 reported cases of wild virus poliomyelitis in
2008.2 India is among the world’s large reservoirs of wild poliovirus
(WPV) with 559 confirmed cases of poliomyelitis (wild virus)
being reported in 2008 and the zero polio scenario remaining as
distant as it was in 1995 when the government adopted the polio
eradication initiative (PEI). The initial target of polio eradication
and its certification, which was aimed to be achieved in India
and globally by the year 2000, was shifted to 2004 and then to

2007. India witnessed a surge of poliomyelitis type 1 (P1) in 2006
with as many as 648 cases, which declined to 83 in 2007.
However, in the same period, the number of poliomyelitis type 3
(P3) cases increased from 28 in 2006 to 792 in 2007 (3 cases
reported a mixture of wild P1 and P3).3,4 The WHO once again
reset its target to achieve interruption of type 1 poliovirus within
2008, interruption of type 3 by the end of 2009 and certification
of no cases of WPV by the end of 2012.5

There has been intense debate over the intensified pulse polio
immunization (IPPI) strategy for polio eradication in India with
both its supporters and detractors being equally vocal.6,7 The
‘clarion’ call ‘2004—Now More than Ever: End Polio Forever’
given by WHO is counteracted by statements such as ‘the goal of
Global Polio Eradication Initiative (GPEI) was flawed from the
time of its conception and is unlikely to achieve its stated objectives
this year or in the coming years’ issued by a group of public health
scholars.8 The debate focuses on eradication or control, pulse
polio or routine immunization, oral polio vaccine (OPV) or
inactivated polio vaccine (IPV), monovalent or trivalent OPV,
vaccine-associated paralytic poliomyelitis (VAPP) or wild virus
and the role of improved sanitation. The IPPI strategy provides an
opportunity to the students of epidemiology, health economics
and health management to study the successes and pitfalls of this
public health initiative. Both in terms of intensity as well as the
amount of work involved and resources spent, IPPI is unlike any
other national health programme implemented at the primary
health level.

Reasons for the failure of IPPI may be numerous and varied.
We limit ourselves to the impact of pulse polio immunization
campaigns on routine healthcare delivery at the primary health
level. We studied the effect of IPPI on services at a primary health
centre (PHC), total person-hour expenditure and total direct cost
of an IPPI round at a PHC.

METHODS
All the activities during a single round of IPPI were modelled on
actual requirements at PHC Dayalpur in Haryana catering to a
population of about 45 000. PHC Dayalpur is situated
approximately 40 km from Delhi and is part of the intensive
field practice area (IFPA) jointly run by the All India Institute of
Medical Sciences (AIIMS) and the Government of Haryana. The
resources dedicated to the IPPI were computed in terms of
human resources and time. Costing was done for all the inputs
used in one round. The calculated costs included the cost of
OPV vaccine at the rate of Rs 69.5 per vial with a wastage factor
of 1.33, and was Rs 5 per child vaccinated.9 The operational cost
in terms of mobility support, logistics, social mobilization,
training, salary and remuneration given to workers was estimated
at Rs 4 per child immunized.9
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The total person-hours were computed by listing the activities
carried out by each worker and multiplying it by the total hours
spent and number of workers involved (Table I). The total direct
cost of a single IPPI round per child vaccinated was computed by
adding the OPV cost, operational costs and vaccine delivery cost

at the PHC level. The vaccine delivery cost at the PHC was
calculated by multiplying the person-hours utilized per child
immunized by salary and remuneration given to vaccinators/
workers along with the cost of transportation (Table I). The costs
of cold chain maintenance at the PHC and beyond were not
included as no reliable estimates were available.

TABLE I. Total person-hours spent and the cost of conducting a round of intensified pulse polio immunization (IPPI) at a primary health
centre (PHC) as assessed by the medical officer

Personnel involved Activity Time spent (hours) Cost per hour (Rs) Total cost (Rs)

Pre-round preparation

Chief medical officer (n=1) District-level meeting 1×4 125 500

Senior medical officer (n=1) District-level meeting 1×4 100 400
Block-level meeting 1×2 200

Medical officer (n=1) District-level meeting 1×4 62.5 250
Block-level meeting 1×2 125
Training of staff 1×4 250
Preparation of action plan 1×2 125

Supervisors (n=5) Training of staff 5×4 62.5 1250
Preparation of action plan 5×2 625

Polio vaccinators (n=112) Training 112×4 25/hour 11 200
15 per head remuneration 1680

Total 500 16 605

Conducting the round

Pre-booth activity

Polio vaccinators Information Education Counselling activity 2×3×8 25/hour 1200+150
(2 teams of 3 members each, n=6) 25 per head remuneration
Vaccination  4×2×8 1600+200
(4 teams of 2 members each, n=8)  

Village chowkidar Information Education Counselling activity 17×2 25 850
(17 villages, n=17)

Total 146

Booth activity

Medical officer (n=1) Coordination 1×8 62.5/hour 500
50 remuneration 50

Supervisor (n=5) Supervision 5×8 62.5/hour 2500
50 per head remuneration 250

Polio vaccinators (26 booth Vaccination 8×112 25/hour 22 400
teams and 2 mobile teams of 25 per head remuneration 2800
4 members each, n=112)

Polio volunteers (26 teams of Mobilization 8×104 Nil Nil
4 members each)

Driver (1 each for Transportation 5×8 25/hour 1000
5 vehicles, n=5) 25 per head remuneration 125

Total 1816

House-to-house activity (2 days)

Medical officer (n=1) Coordination 2 days×1×8 62.5/hour 1000
50 remuneration 100

Supervisor (n=5) Supervision 2 days×5×8 62.5/hour 5000
50 per head remuneration 500

Polio vaccinator (26 booth Vaccination 2 days×8×112 25/hour 44 800
teams and 2 mobile teams of 25 per head remuneration 5600
4 members each, n=112)  

Driver (1 each for
5 vehicles, n=5) Transportation 2 days×5×8 25/hour 2000

25 per head remuneration 250

Total 1968 92 875

Post-round billing and accounting

Medical officer (n=1) Accounting 1×8 62.5/hour 500

Supervisors (n=1) Accounting 1×8 62.5/hour 500

Total 16 1000
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RESULTS
A total of 7368 children were vaccinated in the population catered
to by PHC Dayalpur spread over 17 villages in Ballabgarh block,
Haryana during the November 2007 IPPI round. The services of
227 workers were utilized for the conduct of the round lasting for
3 days.

Person-hour per child vaccinated during IPPI round

A typical IPPI round was divided into pre-round preparations,
conducting the round and post-round billing and accounting. Pre-
round preparations involved meetings conducted by the Chief
medical officer (CMO) at the district level, meeting conducted by
the Senior medical officer (SMO) at the block level, training of
staff by the Medical officer (MO) and preparation of action plan
for each round by the MO and Supervisor. Although the programme
envisions a single-site training by the MO of all voluntary and paid
workers involved in pulse polio immunization, it was sometimes
necessary for the MO to train them in smaller groups of 5–10 at
multiple sites as it was not feasible for the workers (or the workers
were not willing) to travel to a single site. This required an
additional 3–4 days of the MO’s working time. The total person-
hours consumed in the pre-round preparations were estimated to
be 500 hours (Table I).

Conducting the actual round involved pre-booth activity,
booth activity and house-to-house visits. Considering that every
worker put in around 8 hours of work every day we calculated the
approximate person-hours spent. The component of pre-booth
activity was further divided into Information Education
Counselling (IEC) activity and mobile immunization in some
difficult-to-reach areas. This component accounted for 146 person-
hours. The component of booth activity involved 26 booths, 2
mobile teams of 4 members each and 4–6 volunteers per team

(bulawa toli/community mobilizing teams). A total of 5 supervisors
supervised these teams, with each supervisor having a vehicle and
a driver at his/her disposal. Of a total of 227 workers, 104 were
volunteers and 123 were paid workers. Thus, booth activity
accounted for 1816 person-hours. House-to-house visits involved
the same 26 teams and 2 mobile teams of 4 members each
accounting for 1968 person-hours. The total time spent in
conducting the round was 3930 person-hours (Table I).

The work of post-round billing and accounting involved 1
day’s work by the MO and 1 supervisor. This accounted for
another 16 person-hours. Thus, the combined pre-round
preparations, actual conduct of the round and post-round billing
and accounting used 4446 person-hours at the PHC (Table I).
With 7368 children vaccinated in the November 2007 round in
PHC Dayalpur, this meant 0.6 person-hours per child vaccinated.
The number of days an MO was engaged in the pulse polio
programme and thus unable to attend to his routine duties ranged
from 7 to 9 days.

Cost per child vaccinated during the IPPI round
The total vaccine delivery cost at PHC was calculated by
multiplying the person-hours utilized per child immunized by
salary and remuneration given to vaccinators/workers and the cost
of transportation (Table I). The per child vaccine delivery cost
obtained by dividing the total cost by 7368 (i.e. total number of
children vaccinated at PHC Dayalpur in November 2007 round)
was Rs 15.40. The OPV vaccine cost per dose of Rs 5 was added
to this and thus, the total direct cost for an IPPI round was Rs 24.4
per child vaccinated.

DISCUSSION
The mobilization of the health infrastructure for this mammoth
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Total person-hours per round of IPPI at a PHC
= Pre-round preparation+ Conducting the round+Post-round billing and accounting= 500+3930+16=4446 person-hours

Person-hour per child vaccinated per round of IPPI at a PHC=4446/7368 children=0.60 person-hour per child vaccinated

Cost of oral polio vaccine Rs 5 per child per round at 2004 rates (Rs 69.5 per vial, wastage factor 1.33)9

Operational cost Rs 4 per child per round at 2004 rates9

Vaccine delivery cost at PHC
= {(salary + remuneration)+(Pre-round preparation+Conducting the round+Post-round billing person hours)}+ Transportation

Transportation = 5×2 day×Rs 350/vehicle=Rs 3500 (as per approved rates, IPPI guidelines)

Vaccine delivery cost at PHC = Rs 16 605+Rs 92 875+Rs 1000+Rs 3500

= Rs 113 980 for 7368 children vaccinated

= Rs 15.4 per child vaccinated

Total direct cost
= Oral polio vaccine cost+Operational cost†+Vaccine delivery cost at PHC

= Rs 5+Rs 4+Rs 15.4 per child vaccinated

= Rs 24.4 per child vaccinated

†Mobility support, logistics, social mobilization, training, out-of-pocket expense for volunteers and supervisors, etc. Excluding the salary and remuneration
given to workers.9

Assumptions for computing costs:9

Salary of Chief medical officer : Rs 30 000/month or Rs 125/hour

Salary of Senior medical officer : Rs 24 000/month or Rs 100/hour

Salary of Medical officer/Supervisor : Rs 15 000/month or Rs 62.5/hour

Salary of government worker (multi-purpose worker, teachers, driver, etc.) Rs 6000/month or Rs 25/hour

Number of children vaccinated at PHC Dayalpur in November 2007 round of IPPI: 7368
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programme in a country as large and diverse as India is indeed
commendable. About 134 million children were immunized on a
single day in India in 1997.10 At the same time, there is a negative
impact of this massive mobilization of resources. During the
IPPI round that varies from 3 to 4 days the work of the outpatient
department, emergency services, maternal services and fieldwork
including routine immunization is suspended. This is likely to
have an impact on the already dismal public health sector utilization.

The time spent per child vaccinated during a routine IPPI round
at a PHC is 0.60 person-hour. It should be noted that the value of
total person-hours is different for different categories of workers,
which is not merely due to the difference in salary scale but linked
to their role in providing healthcare. An MO is unable to attend to
his/her routine duties for 7–9 days because of each IPPI round.
This is important as many PHCs are still manned by an MO.

Costs

The total direct cost of a typical IPPI round conducted at a PHC
is Rs 24.4 per child vaccinated. We have taken into account the
vaccine cost, operational costs and vaccine delivery cost. We
could not factor in the costs of cold chain maintenance as no
reliable and valid estimates were available. The costs are
substantially higher than those projected by the government, i.e.
Rs 4 and Rs 5 as operational costs and vaccine cost, respectively.
By factoring in the salary and remuneration of workers involved
we have shown that the actual costs are much higher, i.e. Rs 24.4
per child. If we extrapolate this to the national level, assuming that
125 million children are immunized during a single round of pulse
polio campaign then a total of Rs 3050 million are spent per round.
The OPV vaccine is currently being procured by the UNICEF and
then supplied to the government at Rs 69.5 per vial. All the
manufacturers of OPV are either multinational companies or
privately owned Indian companies. The cost could be reduced if
a public sector company were to manufacture OPV in India.

The diversion of money and human resources to IPPI has
implications in terms of ‘opportunity cost’. The limited resources
of a developing country such as India could have been utilized for
more effective and efficient alternatives such as the investment in
improving the quality and quantity of safe water supply and
adequate sanitation measures. Such an initiative will not only
reduce oro-faecal transmission of polio but have an impact on
other water-borne diseases too. Improving water and sanitation is
more synergistic with a holistic approach to health rather than a
disease-specific strategy currently being adopted for polio
eradication.

The initial argument forwarded in support of adopting polio
eradication that it would be cost-effective in the longer run as after
eradication we could stop polio immunization thus saving on
future expenditure, is no longer valid. The WHO has endorsed and
there is also consensus among experts that we will have to
continue polio vaccination even after polio eradication because of
the threat of bioterrorism and also due to circulating vaccine-
derived poliovirus (cVDPV) in the environment and the resultant
threat of re-emergence of polio. Moreover, after polio eradication
we may need to shift to the more expensive option of IPV which
India can ill afford.

Other concerns
The 1999 data from the acute flaccid paralysis (AFP) surveillance
system in India showed an overall risk of 1 case per 4.1 million
OPV doses but Indian experts put the risk at a much higher level.13

In high risk districts, this could amount to 18 times (plus the 3

primary doses) when including the sub-national immunization
days and the ‘mop-up’ rounds.6 This excessive dosing of children
is unique to India and may have serious consequences in terms of
VAPP. Another issue of concern is post-injection paralytic
poliomyelitis. A retrospective, population-based study on paralytic
poliomyelitis in rural Haryana showed that 60% of children
developed paralysis soon after they were given an intramuscular
injection and those receiving injections had up to 4 times higher
risk of paralytic polio.14 The fact that little effort is made to obtain
the informed consent of the parents of vaccinated children, as they
are not currently told about the potential limitations of OPV or the
possibility of vaccine-induced harm raises a serious ethical issue.
The risk of cVDPV might be even higher with monovalent OPV
than with trivalent OPV, especially mOPV1.15,16

The minimal but very real risk of VAPP that every child
immunized by OPV is exposed to can no longer be ignored on the
pretext of the larger public good. The child may be declared as a
case of VAPP or even as having non-polio AFP as per programmme
guidelines. Surprisingly, the number of AFP cases has risen
alarmingly all over India, particularly in Uttar Pradesh. As pointed
by few researchers these non-polio AFP cases have a two times
higher mortality compared with even WPV cases.17,18 Either way
it will be difficult to provide a logical explanation to the affected
child’s parents.

Some studies have expressed concern that IPPI may be leading
to a decrease in coverage of routine immunization while others
have refuted this.19,20 The National Family Health Survey III
(NFHS III) has shown only a minimal increase in the percentage
of fully immunized children—to 44% from 42% in NFHS II.21

Even this minimal change in immunization coverage has been
varied in different states of India, with as many as 11 states
showing a marked decrease in overall immunization since NFHS
II.22 We have observed that the poorer sections of the population
at our PHC refrained from routine immunization once they had
received pulse polio immunization, suggesting immunization
fatigue. The reduction in routine immunization may be specifically
lower for the more marginalized strata; as those who are illiterate
and socioeconomically disadvantaged are more likely to
misconstrue IPPI as routine immunization and thus miss out on
the latter. While the current evidence on the impact of IPPI on
routine immunization is inadequate, the NFHS III findings do
document stagnation in routine immunization coverage in the past
7 years. This itself should be of concern and warrant more in-
depth studies on the impact of IPPI on routine immunization.

Health worker and community fatigue
During 1999–2000, the number of rounds in the annual PPI was
increased nationwide from 2 to 4 with 2 additional rounds in 8
high risk states. Each round lasts for >3 days with the addition of
house-to-house visits.11 If this increased frequency of IPPI results
in fatigue of healthcare staff as well as the community it could lead
to complacency and impact on the quality of services delivered.

At the community level, the failure to meet deadlines leads to
a loss of credibility of the health system and the initial impact of
this community fatigue was seen in terms of declining booth
coverage.12 The fatigue and declining level of motivation of
healthcare staff and community due to increasing frequency of
rounds and long drawn programme could become a major concern.
The highly dynamic nature of IPPI, with continual shifts in policy
and modifications of micro-planning further complicates the
matter and creates confusion at the ground level. In addition, the
continued failure of the programme erodes the already dwindling
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faith reposed by people in the government public health system.
We have attempted to address some of the issues encountered

by an MO at primary health level while implementing the IPPI in
India. We are not aware of any previous estimates on the time
spent and direct costs per child vaccinated during pulse polio
immunization at the PHC level. We computed only the direct costs
of vaccination, as information on indirect costs was not available.
The indirect costs for IPPI are those from loss of wages for parents
accompanying children (expected to be minimal as the booths are
located within easily accessible distance). With a policy shift in
1999–2000 to house-to-house immunization, even this minimal
cost has been further reduced.

The IPPI has a negative impact on routine healthcare and
should lead us to rethink our polio eradication strategy or more
radically may even warrant re-visiting the control or eradication
issue. Mechanisms to improve the efficiency of delivery of polio
vaccination should be explored rather than mere intensification of
PPI. Efficiency should be improved both in terms of accessing the
hitherto un-reached population, and at the same time minimizing
the impact on and involvement of the routine healthcare delivery
system. Increased involvement of voluntary organizations could
be explored. Emphasis should be given to improve water and
sanitation, thus protecting against the many water-borne diseases
and not merely polio. In the light of our findings, quantitative and
in-depth qualitative studies are required to study the impact of
IPPI on routine healthcare services at the primary health level.
Also, the perspective of health workers and communities needs to
be studied and factored in while making policy decisions in the
future.

Conclusion
The long drawn pulse polio initiative in India, its continued failure
and its negative impact on routine healthcare services seriously
warrant re-thinking the ‘intensive pulse polio strategy’. The direct
costs in terms of finances and human resources required for pulse
polio immunization are huge and we have reached a threshold
where new direction and approach is needed to control polio.
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