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Abstract

The present study investigated prospectively programmatic factors relating to dropouts in child 
vaccination in 6 subdistricts of Bangladesh. A cross-sectional survey (n = 2700) was conducted 
estimating overall coverage of immunization using cluster sampling. The eligible subsample 
of children (n = 1064) was followed up prospectively to understand reasons for dropouts. 
In-depth interviews (n = 73) with mothers/caregivers and service providers were done and 
EPI (Expanded Programme on Immunization) sessions were observed (n = 131). Irregular EPI 
sessions were the prime cause of dropouts particularly in low-performing subdistricts. The 
other programmatic factors linked with dropouts were (a) no reminder about subsequent 
session/doses, (b) unfriendly behavior or absence of vaccinator, (c) refusal due to lost card or 
vaccine exhausted, and (d) short duration of sessions. Providers highlighted constraints such as 
financial problems for transportation, particularly in the hard-to-reach areas and vacancies of 
the posts of health assistants. The barriers to completing full schedules of vaccination can be 
removed to a large extent through programmatic adjustments.
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The Expanded Programme on Immunization (EPI) has been considered as one of the successful 
programs in Bangladesh. A fully immunized child in Bangladesh receives the 6 standard EPI 
antigens through 8 vaccinations (shots). However, completion of full schedule of vaccination 
still remains a great programmatic challenge. According to the recent national surveys rate of 
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crude coverage for fully vaccination ranges from 82% to 89% among children 12 23 months of 
age.1,2 Although the proportion of children who received at least BCG (bacillus Calmet-Guerion) 
or DPT1 (diphtheria, pertussis, and tetanus) reached 98%, measles coverage was found to be 
89%.2 Another study done in Dhaka district reported even higher dropouts (13%) for DPT1 to 
measles.3 This means that almost all the parents bring their children for the first of the 3 series of 
DPT and OPV (oral polio vaccine), but many do not return to complete the measles vaccination, 
thus not attaining full protective effect, although studies have indicated that children having no 
measles vaccination are not only exposed to risk of measles infection but are also at higher risk 
of stunted, underweight, and wasted compared with the fully immunized groups.4

Literature reports “lack of information and knowledge” as the commonly cited reason by 
parents for never or partially vaccinating their children.5-8 Why the mothers are unaware of need 
for subsequent dose(s) and what are the gaps in the service delivery systems that lead to this 
unawareness are very important questions to be explored. It is also important to know whether 
relevant information is conveyed in an understandable way to the mothers of children during the 
EPI sessions. The other commonly cited factor attributable to low or partial immunization is 
the fear of side effects.5,7,8 It is crucial to understand why considerable proportions of mothers are 
convinced of completing the recommended full dosages despite the notion of side effects.

From the programmatic point of view, it is very important to understand the underlying fac-
tors why such a successfully launched EPI program in Bangladesh is yet to achieve its expected 
goals. The present study adopted a prospective design to investigate and validate programmatic 
factors relating to dropouts of child vaccination in selected rural areas of Bangladesh. Specific 
objectives of the study were to identify the reasons for dropouts, to explore demotivating factors 
for completion of vaccination, and to understand the effect of client–provider interaction on 
completion of immunization. It is expected that the study findings would generate information to 
assist the program managers in reducing programmatic barriers and improving the program 
performance.

Methods and Materials
The full course of child immunizations in Bangladesh consists of 3 shots of DPT, 3 doses of 
OPV, 1 shot of BCG vaccine against tuberculosis, and 1 shot of measles. Per this immunization 
schedule, BCG should be given at birth but it is invariably given at the time of DPT1, which is 
started at 6 weeks of age of a child. DPT1, DPT2, and DPT3 are given 4 weeks apart along with 
3 doses of OPV. Measles vaccination is given on completion of 9 months of age. Immunization 
services in Bangladesh are delivered by health assistants (HAs) and family welfare assistants 
(FWAs) appointed by the Ministry of Health and Family Welfare (MOH&FW). In the study the 
vaccine dropout rates, being defined as “drop rates for DPT1-DPT2; give the proportion of the 
children receiving DTP1 who fail to receive DPT2.” Thus, the dropout rate for DPT3 to measles 
gives the proportion of the children receiving DPT3, who fail to receive the measles vaccine.2 
Dose-specific dropout rates were estimated for DPT1 to DPT2, DPT2 to DPT3, and DPT3 to 
measles. The study was conducted in 6 upazilas (subdistricts) of Bangladesh during the period 
2002-2003. One high, one moderate, and one low performing geographical areas (zones) was 
selected based on routine EPI coverage information and district level information from UNICEF’s 
Multiple Indicator Cluster Survey (MICS).9 According to the MICS survey, geographical 
areas having ≥85.1% measles vaccination coverage were identified as high-performing zones 
whereas areas reporting up to 65% measles coverage were categorized as low-performing 
zones. Areas having measles coverage 65.1% to 85% were considered as moderate-performing 
zones. From each of the selected zones, 2 upazilas were then identified based on high and low 
performance within the zones. The upazilas included are Abhoynagar from Jessore and Tala 
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from Khulna (high performing); Bashail from Tangail and Mirsarai from Chittagong (moderate 
performing); and Golapgonj from Sylhet and Nokla from Sherpur (low performing).

Both quantitative and qualitative methods were applied in the study. Broadly, the study had 
the following components: (a) cross-sectional survey to identify eligible children for immuniza-
tion, (b) Prospective follow-up of the children to understand reasons for dropouts, (c) in-depth 
interviews with mothers/caregivers, (d) in-depth interviews with service providers, and (e) obser-
vation on client–provider interaction at EPI sessions.

The study used cluster sampling, which is reported to be efficient for assessing immunization 
coverage in many country settings.10 The EPI uses a simplified cluster sampling method, based 
on the random selection of 210 children in 30 clusters of 7 children each, to estimate immuniza-
tion coverage. In the present study, HA catchment areas were taken into consideration as primary 
sample unit, 1 EPI spot per HA catchment area, which on an average covers a population of 1000 
people. To have information covering all designated HA areas in each selected upazila, 10 to 20 
children aged 12 to 23 months were randomly selected from the selected catchment areas of 
the HAs for the survey. Trained interviewers collected data from mothers of the selected children 
at their homes using a pretested structured questionnaire. Mothers of 2700 children were targeted 
for the cross-sectional component.

The prospective follow-up enabled us in validating/cross-checking the findings from cross-
sectional part. A subsample of 0- to 4-week-old children were enlisted and then followed for 
BCG and the 3 doses of DPT and polio per schedule. For prospective component, a total of 1064 
infant aged 0 to 4 weeks were enrolled for follow-up for BCG and 3 doses of DPT and polio up 
to post 1 week of scheduled date for immunization. In the process, the same client was followed 
prospectively at home to identify the true cause of noncompletion of the vaccination schedule/
dropout. For following up measles vaccination, the researchers would have had to wait until 9 to 
12 months, which was not possible due to time and resources constraints. To minimize the 
problem, a subsample of children having already completed BCG, 3 doses of polio and DPT, and 
eligible for measles were followed up. Thus, another cohort of 617 infants having completed 
BCG and all 3 doses of DPT and polio but waiting for measles dose were followed up till they 
reached the age of 12 months.

A total of 79 interviews with the mothers of fully immunized children and 80 with dropout 
cases were done. In-depth interview of providers at different tiers of the health delivery systems 
in relation to EPI in particular was also conducted. A total of 73 HAs, 21 FWAs, 25 assistant 
health inspectors (AHIs), 10 health inspectors (HIs) and 7 family planning inspectors (FPIs) 
were interviewed by trained field research assistants. The research investigators themselves 
conducted in-depth interview of a total of 4 Thana managers at the upazila level and the Pro-
gramme Manager and Deputy Programme Manager of EPI at the EPI headquarter in Dhaka. EPI 
sessions were observed (131) and client–provider interaction was observed during EPI sessions 
through guidelines and checklists. Quantitative data were entered using EPI Info and analyzed 
using the SPSS computer package. Qualitative data were tape recorded, transcribed, and 
coded. Different themes and subthemes were identified, coded, and content analysis was done 
manually.

Results
EPI Coverage and Dropout Rates by Study Areas

Crude EPI coverage estimated from the cross-sectional component is shown in Table 1. The 
highest performing upazila was Abhoynagar of Jessore with 89% fully immunized children fol-
lowed by Mirsarai of Chittagong. The lowest performing upazila was Golapgonj of Sylhet with 
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47% fully immunized closely followed by Nokla of Sherpur with 49% complete coverage. Over-
all dropouts ranged from 43% in Nokla to 11% in Abhoynagar. Dropouts for DPT1 to DPT2 and 
DPT2 to DPT3 were highest in Golapganj among all other study areas. However, dropouts for 
DPT3 to Measles was highest in Nokla (22%) followed by Golapganj (18%) (Table 1).

Table 2 shows the coverage among prospectively followed up infants for 3 doses of DPT, 
polio, and measles. Considerable proportion of infants did not complete all 3 dosages of DPT and 
polio per schedule date in all the upazilas except Mirsarai. In the low-performing areas of Bashail 
and Nokla, noncompletion of vaccination was 4-fold to 2-fold higher compared with groups that 
completed vaccination.

Reasons for Dropouts
Table 3 shows the reasons for dropouts among prospectively followed children. No idea about 
schedule of session and nonholding of session according to schedules were commonly cited 
reasons for dropouts. The other reasons were no idea about doses, vaccinator did not inform 
about subsequent doses, refusal by HA due to lost card or vaccine exhausted. These were more 

Table 2. Immunization Coverage by Study Areas (Results From Prospective Follow-up)

Category Abhoynagar Tala Mirsarai Bashail Nokla Golapgonj

0-4 weeks’ children followed-up for BCG and 3 doses of DPT and polio
Number (n) 139 209 278 105 213 120
Completed (%) 53.2 48.2 65.9 21.5 28.1 1.8
Not completed (%) 45.9 46.1 31.7 76.0 59.6 23.9
No vaccination (%) 0.9 5.7 2.4 2.5 12.3 74.3
Not followed-upa (n) 30 16 32 26 42 7

Children completed BCG, 3 doses of DPT and Polio followed up for measles dose
Number (n) 87 136 183 51 62 98
Completed (%) 81.6 82.4 87.4 68.6 75.8 13.3
Not completed (%) 16.1 14.7 0.1 3.9 24.2 67.3
Not followed-upa (n) 2 4 9 14 — 19

aNumbers showing children who were not followed up.

Table 1. Immunization Coverage and Dropouts by Study Areas (Results From Cross-Sectional 
Component)

 Percentage

 Abhoynagar Tala Mirsarai Bashail Nokla Golapgonj 
Category (n = 361) (n = 598) (n = 449) (n = 252) (n = 471) (n = 481)

Fully immunized 88.6 78.1 82.2 71.0 48.8 46.6
Overall dropouta 10.8 20.6 14.3 27.4 42.7 36.8
Never immunized  0.6  1.3  3.6  1.6  8.5 16.6
Dose-specific dropout rates

DP1 to DPT2  2.0  2.7  1.1  3.0  6.8  8.0
DPT2 to DPT3  1.3  4.2  3.7  8.5  8.4 10.5
DPT3 to measles  5.8 14.6  9.3 14.7 22.1 18.2
BCG to measles  7.9 20.4 11.6 21.2 31.5 31.2

aOverall dropout estimated as children started BCG/DPT1 but missed any of the subsequent vaccination.
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marked in the low-performing upazilas, namely Nokla and Golapgonj. Reasons such as “fear of 
side effect” or “experiencing side effect” were also reported to be responsible for some dropouts 
(Table 3). Cross-sectional component of the study reported following reasons for measles drop-
outs; stayed outside study areas (7% to 26%), fear of side effect (11% to 30%), child was sick 
(8% to 22%), not holding the session (1.3% to 10%), and do not know about the EPI center 
(1.3%; data not shown).

Perspectives of the Mothers/Caregivers (Result From In-depth Interviews)
Mothers/caregivers cited few specific reasons during in-depth interviews for not completing 
full vaccination. The reported reasons are ranked according to number of citations made by the 
participants.

Irregular session. An irregularity in holding the sessions was most frequently reported. Many 
mothers returned having no vaccination for their children as they found that the sessions were not 
held or it was closed before due time.

Ambiguity on age limit for vaccination and full dosages. Mothers had wide range of misconceptions 
on age limit for initiation and completion of vaccination. There are also wrong notion regarding 
how many doses actually constitute full coverage. Many clients felt that 3 doses constitute full 
coverage.

Misconception on ineligibility due to sickness of children. In some instances, the child was not 
taken for next schedule because the child was sick or looked thin. Mothers were confused what 
to do if a child gets sick on the due dates of vaccine as they were not given proper guidance by 
the provider. In few cases, the provider discouraged mothers to obtain vaccination for children 
because of their perceived low weights.

Providers’ unfriendly behavior. Some of the mothers reported about unfriendly behavior of the 
vaccine provider. There are examples when mothers reached the EPI spot a little late or lost the 
card, and thus refused to get services.

Table 3. Reasons for Dropout by Upazila (Prospective Component)

 Percentage

 Abhoynagar Tala Mirsarai Bashail Nokla Golapgonj Total 
Reasons (n = 39) (n = 123) (n = 64) (n = 64) (n = 201) (n = 177) (n = 519)

Programmatic       
No idea about session 17.4 22.0 28.6 22.6  8.8 20.3 17.5
Session not held  4.3  2.0  4.8  4.8 23.5 10.5 12.5
No idea about doses —  6.0 —  4.8  3.5 19.8  8.9
Refused/no vaccine available —  2.0  2.4  3.2  8.2  7.6  6.0
Vaccinator did not inform  8.7 12.0 —  3.2  7.6  2.3  5.2
HA said vaccination — — — —  4.7  3.5  2.7 

completed
Nonprogrammatic       

Fear of side effect 34.8 10.0 11.9 29.0 13.5 12.8 15.6
Went away/no time 17.4 32.0 23.8 17.7  7.1 13.4 14.6
Negligence of mother 13.0  4.0 11.9  9.7 16.5  1.7  9.1
EPI center not known — — — —  1.2  0.6  0.6
Other  4.3 10.0 16.7  4.8  5.3  7.6  7.3

Abbreviations: HA, health assistant; EPI, Expanded Programme on Immunization.
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Findings From Observations on EPI Sessions

In this study, out of 181 scheduled EPI sessions in the study areas 150 EPI sessions were held 
during the month of observation. In Nokla and Golapganj, more than half of the sessions were 
not held according to the scheduled date (Table 4).

Providers’ Dealings With the Clients
Behavior of the provider during the process of administering the vaccine does not appear to be 
client friendly in some instances. In several places (e.g., Bashail, Nokla, Golapgonj) the provider 
did not exchange pleasantries, did not make any attempt to explain side effects, got irritated if the 
mothers wanted to discuss any problem and did not help the client if they lost or forgotten to 
bring the EPI cards (Table 5). In almost all the spots, the providers did not initiate any discussion 
unless the clients asked them anything. Most mothers were not informed about the next doses 
and no information was given on the benefits and possible side effects of vaccination. In low-
performing areas, mothers were not satisfied with the services they received. For instance, in a 
session at Nokla, one mother expressed, “when you (she meant HA) vaccinate in your center 

Table 4. EPI (Expanded Programme on Immunization) Session Scheduled and Session Held

Area EPI Session Scheduled Session Held

Abhoynagar 24 23
Tala 33 33
Mirsarai 48 48
Bashail 18 18
Nokla 27 13
Golapgonj 36 15

Table 5. Summary Findings From Client–Provider Interaction Observation

Activities Performeda Abhoynagar Tala Mirsarai Bashail Nokla Golapgonj

Enquired age of child 54.0 26.8 90.2 93.8 96.6 90.2
Enquired previous doses 15.8 23.2 17.4 54.2 36.0 34.6
Enquired previous side effects  4.5  3.6  2.2 — —  4.5
Discussed about possible side effects 36.7 23.2 25.5 23.1  9.2 22.9
Discussed benefits 17.1 20.0  3.3  6.2  2.3  3.5
Discussed harms of incomplete  4.6  4.6  1.6 — —  3.8 

vaccination
Informed about number of visits 12.6 10.0  4.0  6.7  5.3 14.3
Informed next visit date 38.4 35.1 64.9 51.8 36.4 43.2
Recorded in EPI cards 93.8 88.8 89.7 98.5 90.9 85.7
Motivated people for immunization 23.8  2.6 44.6 —  3.4 —
Recorded in EPI register 98.3 93.9 98.9 95.4 96.6 90.4
Find out the absentees from register 16.7 36.5 31.4 17.1 55.8 11.1
Mean duration of session 3.2 ± 0.7 3.8 ± 1.1 2.7 ± 0.6 3.2 ± 0.7 3.6 ± 0.9 2.7 ± 0.8

in hours ± SD

Abbreviations: EPI, Expanded Programme on Immunization; SD, standard deviation.
aMultiple activities considered.
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child becomes sick but when they are vaccinated from hospital (upazila health complex) they do 
not become sick.” Providers were found to be very attentive in the documentation of information 
whereas they lacked seriousness in interactions with clients. Also missing were some key factors 
related to maintenance of the sterilization chain, for instance, keeping of forceps in the bag and 
using it every time in a near-rusted state. As seen, mean duration of sessions held was around half 
or less than half of normal schedule in all the upazilas, which resulted in mothers missing ses-
sions coming in the afternoon or after early closure.

Irregularities in EPI Sessions
In some places (e.g., Nokla and Golapgonj) session was not held regularly and on time. It has 
been observed that mothers had to wait for a long time before they could vaccinate their children. 
In Nokla, some mothers completed the vaccination of their children from adjacent areas espe-
cially from the upazila health complex because EPI outreach sessions were not held. From our 
observations, we discern that sessions were cancelled for the following reasons: (a) vaccinator 
was absent without any notice, (b) porter did not arrive with vaccines, (c) porter arrived with 
vaccines on time but the vaccinator was absent, (d) HA lives in the city so he could not come 
because of general strike (hartal), (e) session was not held because of election or holidays, and 
(f) session was not held because targeted children did not come for vaccination.

Managers’ and Supervisors’ Perspectives
Reported constraints for effective supervision. As part of the study, in-depth interview of the 

managers and supervisors of all the upazilas were conducted. The managers and supervisors 
admitted about lack of proper and adequate supervision. While asking about reasons for this they 
mainly complained of inadequate logistics for supervision such as transport. Although there is 
provision of reimbursement for transport cost for this, most of the managers and supervisors 
expressed this procedure as too cumbersome and did not ever benefit from any incentives result-
ing in their reluctance for supervisory visits. MO-MCH has multiple job responsibilities leaving 
them with insufficient time for effective supervision of all field-level activities including, EPI.

Missing sessions linked with financial constraints and vacancies. Local managers expressed dissat-
isfaction regarding financial provision at their discretion to use even a minimum fund for organiz-
ing and ensuring regular holding of EPI sessions. The daily wage of a porter has remain unchanged 
over years and is often far less than required by them to reach the site of EPI session particularly 
during natural calamities, such as flood and inclement weather conditions. Vacancies for HAs 
remain ignored for long, which has been reported as an important barrier for the arrangement and 
regular holding of EPI sessions. Our research team also documented such vacancies.

Expressed needs for hard-to-reach areas. The providers and managers highlighted about involve-
ment of high transportation costs to provide services in the hard-to-reach areas. As reported by 
them, some of the areas were so remote that providers could not make day trips for service 
provision. In some hilly areas, there were pockets of inhabitants who were reluctant to come to 
scheduled site of EPI sessions, and in turn expect that the providers would visit their households 
providing vaccines.

Discussion
The study findings indicated that programmatic factors such as nonholding or irregular holding 
of EPI sessions were linked with dropouts, particularly in the low-performing upazilas. The 
study has indentified that only half the scheduled sessions were held in the low-performing areas 
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during observation period. The managers and supervisors linked missing sessions with several 
factors, such as financial constraints particularly for transportation of porters, vacancies for posts 
of HA, and communication problems in hard-to-reach areas. Moreover, in many places the dura-
tion of EPI sessions was very short, thus mothers returned home without their children being 
vaccinated. In the low-performing upazilas, nonholding of scheduled outreach sessions forced 
the mothers to go to the upazila health complex as a compensatory site for missed sessions and 
the health complex was truly far away from their homes, although studies have already high-
lighted that distance to a health facility has a very important role in immunization coverage.11 
Community involvement in monitoring EPI program performance may be one of the appropriate 
means to improving the situation. A study on stakeholders’ participation in health and population 
sector program of Bangladesh reported that monitoring of the activities of local health centers by 
the community resulted in regular attendance and a longer period of stay of service providers, 
serving patients with respect and elimination of the practice of charging money from clients.12

It was found through observation of EPI sessions that there were lack of seriousness in dia-
logue between client and providers that might have contributed in ambiguity and misconception 
among mothers about timing of dosages, completion of vaccination, and eligibility of children 
for vaccination. This can be considered as a programmatic lapse, because task of the program 
should not be limited only to provide vaccination but should also include education and encour-
agement to mothers so that they complete all the doses for their children. The messages of full 
immunization should be communicated to the clients in a way understandable in their local 
language and norms. One study done in Bangladesh reported that educating mothers about the 
vaccines and vaccine-preventable diseases may be highly effective in increasing the immuniza-
tion coverage even in the presence of maternal illiteracy.13

The reported reasons for dropouts varied between cross-sectional and prospective components 
of the study. These reasons also varied between caregivers and service providers. The national 
survey found the following reasons for dropouts in rural areas: “child was sick” (16%), “parents/
caregivers were too busy to take the child for vaccination” (13%) “parents/caregivers did not 
know when to go for measles dose” (12%), “health worker didn’t give due attention to illness of 
child” (6%), “vaccine site was too far” (4%), “thought vaccinator would come at home” (4%).2 
The present study found that some of the respondents did not give subsequent vaccine to their 
children due to complications of vaccines and fear of side effects. This has also been reported by 
other studies.14,15 This problem has very important programmatic perspectives. EPI session obser-
vation found that mothers are not properly informed during each contact about the possible side 
effects of vaccination and they are not assured that these side effects are minor. However, the 
program should be equipped to deal with complications. Ambiguity on the issues of whether a 
child can be vaccinated during sickness or having under weights should be addressed properly 
through interactions between providers and parents. The reasons for dropouts varied.

The providers and managers highlighted some practical constrains to provide services in the 
hard-to-reach areas. Chowdhury et al16 also pointed out that children of hard-to-reach areas have 
lower EPI coverage. One study done on child immunization in hard to reach area of rural Ban-
gladesh proposed some alternative strategies to address specific needs of the areas.17 It is crucial 
to conduct effectiveness studies targeted toward meeting special needs of hard-to-reach areas 
through alternative strategies to achieve desired level of success in those areas.

The present study found considerable proportion of dropouts in DPT3 to measles vaccination 
particularly in the cross-sectional components, probably because of the wide time gap between 
the 2 schedules. Our study limitation is that it could not follow up children from DPT1 till mea-
sles vaccination. Rather it followed up children who completed DPT3 and who were eligible for 
measles. However, previous studies done in Bangladesh reported that 13% to 14% of all mea-
sles-related deaths occurred before 9 months of age.18,19 This calls for investigations and reviews 
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of appropriateness of current measles immunization strategies with vaccination at 9 months in 
the Bangladeshi community.

The study cross-checked the quantitative survey results with the qualitative information and 
tried to capture providers’ perspectives to explore programmatic factors linked with dropouts 
in the study areas. The lapses in the EPI program of Bangladesh were generally recognized by 
most the program managers who participated in the study. This study has identified some impor-
tant programmatic factors that can be taken into account by the program managers for future 
adjustments in the program implementation. Based on the major findings of the study we would 
like to put forward the following recommendations for reduction of dropout rates:

Regular sessions: Regular holding of sessions should be ensured through continuous 
supervision and monitoring by the higher level officials. It should be ensured that ses-
sions are open and functioning for full duration. Local support groups involving com-
munity people may be formed to monitor regular functioning of EPI sessions.

Motivation of service providers: The service providers should receive regular refresher 
training sessions that should give particular emphasis on issues such as eligibility of 
children for vaccination and importance of counseling to the caregivers for completion 
of full doses of EPI and reminder to caregivers about the timing of next dose. The ser-
vice providers should receive rewards (not necessarily in cash) for good performance.

Services to hard to reach areas: Alternative strategies may be adopted to address the special 
needs of hard-to-reach areas. Financial constraints to meet high transportation costs for 
serving hard-to-reach areas can be solved by mobilizing local funds.
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