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Background:

National immunization program (NIP) is a priority one (P1) initiative is priority program of the Nepal
Government. The program started from 1979 from three districts and expanded nationally by
1988. At present, National immunization schedule includes 13 antigens. Typhoid conjugate
vaccine (TCV) is the recent addition to national routine immunization programme.

In October 2017, the Strategic Advisory Group of Experts (SAGE) on immunization, which advises
WHO, recommended typhoid conjugate vaccine for routine use in children over 6 months of age
in typhoid endemic countries. Nepal is one of the highest burden countries for typhoid with
incidence rate of more than 100 cases per 100,000. National Immunization Advisory Committee,
in August 2020, recommended introduction of Typhoid vaccination in National Immunization
Program (NIP). National Immunization Committee (NIC) endorsed the recommendation of NIAC
to introduce typhoid vaccine in routine immunization, National Immunization Programme (NIP)
introduced the typhoid vaccine in routine immunization in May 2022.

Nepal conducted typhoid catch up vaccination campaign targeting 15 months to 14 years children
from 13 April 2022 to 1 May 2022 before introduction of typhoid vaccine (TCV) in routine
immunization. This campaign aimed to reach 7.4 million children to quickly build immunity against
typhoid fever and address global rise in antimicrobial resistance. This is a school-based
vaccination programme and 50,000 session sites were established across the country to deliver
vaccine. Interim report shows 95% national achievement with all provinces exceeding 90%
coverage. However, the gap is seen in youngest age-group (about 40% missed in 15-23 month-
old age-group).

Target Population Total Immunized
15 Month to 15 months to 15 Month to 15 months to B 15 months to

3 Months 2to 15 Years under 15 23 Months 2to 15 Years under 15 23 Months 2to 15 Years under 15

years years years
PROVINCE 1 126467 1112673 1239140 55173 1153676 1208849 44 104 98
MADHESH PRADESH 122317 1732204 1854521 89572 1687202 1776774 73 97 96
BAGMATI PROVINCE 146117 1325907 1472024 69154 1330677 1399831 47 100 95
GANDAKI PROVINCE 40609 523537 564146 26614 552498 579112 66 106 103
LUMBINIPROVINCE 86225 1241727 1327952 61042 1329955 1390997 71 107 105
KARNALI PROVINCE 45235 492903 538138 26787 498021 524808 59 101 98
SUDURPASCHIM PROVINCE 64074 777628 841702 34691 775120 809811

National | 631044l 7206579 7837623 363033 7327149 7690182

Note: Population estimate is iHIMS population estimate, FY 2021/22.

This TCV campaign included multiple activities to strengthen routine immunization (RI), here
termed as MR SIA linkages. The activities were (i) TCV vaccination campaign invitation cards
which have immunization schedule printed on reverse side of the card, were distributed to
households with eligible children, (ii) two types of campaign vaccination cards were designed,
one for above 2 years children and one for 15 months to < 24 months children with counterfoil to
keep at health facility for follow ups for missed doses in routine. (iii) health workers at vaccination
session provided consultation to mothers/caregivers of <24 months children on importance of
routine immunization, assessed for measles rubella vaccine status along with other routine
vaccines. Health workers recorded missed doses in counterfoil (health worker copy) for follow ups
for completion of all recommended doses in routine.

Nepal is the fourth country in the world to introduce Typhoid vaccines in the routine programme
with Gavi support. Gavi, the Vaccine Alliance, requires country to conduct post campaign overage



survey (PCCS) for all Gavi-supported campaigns. The survey estimate will provide an
independent assessment of the campaign quality.

A post TCV campaign coverage survey is planned to provide accurate vaccination coverage
estimates to assess programme performance, for monitoring and planning and for evidence-
based decision making. This survey may include additional components; (i) assessing
effectiveness of RI-SIA linkage mechanism which was developed to strengthen routine
immunization through supplementary immunization activity SIA. (ii) assessing routine
immunization coverage with all vaccines recommended to young children. However, National
Immunization Programme will discuss with international survey experts and will assessed for cost
and time before adding these components in the survey.

Objective of the survey:

The post campaign coverage survey is planned for evaluating achievements of national
immunization program (NIP) in reaching children through typhoid campaign in each province.

Primary objective

e To estimate the proportion of children aged 15 months to 14 years at the time of the campaign
(national and provincial) who were vaccinated against typhoid during the national catch-up
campaign conducted during April/May 2022

» To estimate the proportion of children aged 12-23 and 24-35 months at the time of the survey
(national and provincial) who have received vaccination for each of the vaccines
recommended in the national immunization schedule for Nepal (except TCV through RI).

Secondary objectives

e To assess awareness of the national typhoid vaccination campaign among the
mothers/caretakers of the eligible children.

* To assess behavioral and social drivers (BeSD) for vaccination and their relation with non-
participation in national typhoid vaccination campaign among the mothers/caretakers of
eligible children who did not receive the vaccines in the campaigns.

¢ To assess the proportion of 15-35 months children who received zero dose or one dose of
measles rubella vaccine in routine were identified during the national catch-up campaign
conducted during April/May 2022 (among campaign card holders)

e To assess proportion of home-based vaccination card ownership and retention and assess
the reasons for an absent home-based vaccination record among the mother/caretakers of
children aged 12-35 month at time of survey.

e To assess vaccination timeliness with routine vaccines and other related indicators (such as
missed-opportunities for vaccination for selected vaccine-doses) among children with
documented evidence of routine immunization

e To assess behavioral and social drivers (BeSD) for immunization and their relation with non-
participation in routine immunization services among the caretakers of children aged 12-35
months who have not received all vaccinations or missed any of the schedule doses in
routine.

! This age cohort will allow estimating coverage with the second dose of MR vaccine, to verify that coverage is
closer to that of other vaccines. It will also allow to better understand catch-up of routine immunization for infants
who may have initially missed routine vaccine-doses due to the COVID-19 pandemic.



Methodology:

Survey methodology will follow the current WHO recommendations described in the 2018
Vaccination Coverage Cluster Surveys: Reference Manual?.

Mothers/caretakers of eligible children will be respondents of the survey. All children aged 15
months to 15 years at the time of campaign were eligible for typhoid vaccination campaign. No
exclusions will be made for children who have move residence since the campaign, but they will
be considered as a particular group in the analyses. The following table will provide target
population for the survey.

Target age group
1 Typhoid campaign: estimate the coverage among < 5 | 15 months to 59 months (4
years years) children at the time of
campaign)
2 Typhoid campaign: estimate national and provincial | 60 months to 179 months (14
coverage years) children (at the time of
campaign)
3 Typhoid campaign: Rl SIA linkage 15-23 months children at the
time of campaign
4 Routine immunization: estimate the routine vaccination | 12-23 and 23-35 months
coverage recommended in  routine  schedule | children at the time of survey
immunization schedule during the first year of life

Survey modality:

The survey contract will be awarded to a group of research agencies through competitive bidding
process with one lead agency overseeing the overall survey activity. The lead agency will work
on survey design (final protocol and ethics review) and implementation. Other research agencies
will conduct field work at respective provinces ensuring that quality data, including GPS
coordinates and photographs of vaccination cards for routine immunization, is collected through
Computer-Assisted Personal Interviewing (CAPI method). The lead agency will train and oversee
the research implementation agencies, for adherence to standard operating procedures (including
enumeration, sampling of households in selected clusters and interviewing), training of field
supervisors and interviewers, data collection/compilation (CAPI), quality control at all stages, data
cleaning, analysis and report writing. Terms of reference for Lead agency and provincial research
agencies are in Annex 1 and Annex 2.

In addition, a survey task force will be formed at central level to advise and provide inputs on
survey implementation; namely, for survey design, for questionnaire development, in analysis
plan, protocol approval and in finalization of report. This group will include representatives from
programme division, WHO, UNICEF, iHIMS and Center Bureau of Statistics (CBS).

Two stage probability proportional to size sampling method will be used to select clusters and
household in each province. Census -2021 enumeration area (EA) will be taken as sampling
frame for first stage sampling (i.e., clusters). Larger EAs with 400-500 households (HH) will
require segmentation into smaller segments of size 150 HHs and random selection of one of the

2 https://www.who.int/teams/immunization-vaccines-and-biologicals/immunization-analysis-and-insights/global-
monitoring/immunization-coverage/survey-methods
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segments for enumeration. Similarly, HH less than 61 HHs will be merged for enumerating. Maps
with cluster boundaries will be xxx. Households within the selected clusters will be second stage
sampling. For the campaign interview, as third sampling stage may be needed to only include one
age-eligible household member.

Survey teams will verify cluster boundaries and visit all households in each of the selected clusters
for household listing. The team will select households for interview using a standard procedure to
be programmed in the CAPI tool. The household with no one at home will require two revisits.
There will be no replacement for non-response household.

Based on current sample calculation (see below), 61 household may need to visit to find, in
average, five eligible children of 12-23 months children to assess routine immunization status;
which is the narrowest age band for this survey . Similarly, 10 and 15 households may need to
visit in a cluster to find, in average, five children from 15 months to 59 months cohort and 5 years
to 15 years cohort respectively. These HH will be selected systematic random sampling with CAPI
support. If two or more children of the above-mentioned age-groups are eligible in a household,
Kish Grid or CAPI-supported random selection method will be utilized to select a respondent.

Three-member survey team, two enumerators and one supervisor, will be required at any time
while enumerating in a cluster. Each team will require to devote three days in a cluster. This
excludes travel time. A local guide (not health worker/FCHV) will be accompanying survey team
to support identification and boundary verification of cluster, and households, and to facilitate
access to the community. An additional team of 2-3 persons, trained on immunization schedule
and cads, may be needed in each province, if Rl vaccination data is extracted from card
photographs instead of in-place card data copying into the CAPI questionnaire by field teams.
This approach of card data extraction from photos by a separate team rather than the field
enumerators has proven successful in improving data quality and reducing the time of field data
collection in some settings®.

Computer assisted personal interviewing (CAPI) method will be utilized for data collection in the
field. Supervisor will review collected data and upload on server on the same day (not after leaving
the cluster). Central WHO Team and lead agency will jointly review data for inconsistencies and
send daily feedback to the provincial research agency and to field supervisor data collection
partners and lead agency for corrective action.

Whether to include visits to health facilities to seek information for children in the RI survey target
age with no RI cards seen at home, as recommended in the 2018 WHO Vaccination Coverage
Survey Manual, will be decided by the Survey Task Force. This decision with take into account a
detailed evaluation of potential gains in terms of availability of a higher proportion of vaccination
data coming from documented evidence vs. logistics and potential feasibility to find registries of
particular children in rural and urban health facilities.

Sample Size:

In the TCV campaign, interim coverage report was found greater than 90% in all provinces and
at national level. However, 15 to 23 months coverage is around 60% and programme is yet to
release official coverage. Thus, for calculating sample size, a conservative estimate of expected

3 A successful experience is published here: https://pubmed.ncbi.nlm.nih.gov/30642314/ and
https://pubmed.ncbi.nim.nih.gov/31221562/
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coverage at 50 percent (between 30% to 70%) for this age group is considered. The following
table provides details of sample size calculation for 15 months to 59 months cohort.

Number of strata = 7

Coverage estimates for seven provinces

Expected coverage falls
between 30% and 70%

Desired precision = 5%

Effective sample size = 401

Number of respondents required to estimate coverage for a
simple random sample to be done. This number is derived with
assumption that expected coverage of 50% and with desired
precision of 5%. (WHO manual, 2018)

Design effect = 2.04

To inflate the number respondent to achieve same level
precision as in case simple random sampling, taking 11 as target
number of respondents, Intra-cluster correlation coefficient to
0.167 and adjusting the variation occurred due to survey weight
as 0.3. Readjusted to 2.04 based to match with RI design based
on similar national level survey.

Average number of households
to find an eligible child = 3

Three parameters, crude birth rate, infant mortality rate and
household size are taken from NDHS 2016. (3.75 years cohort)

Non- response rate = 1.02

Earlier household survey shows very few non- response rates,
taking 2% as percentage of eligible household and likely to not
respond.

Total number of completed
interview = 5726

Total number of completed interview required is multiplication of
three parameter - no of strata, effective sample size and design
effect

Total number of HH to visit at the
national level = 17529

Multiplication of non-response rate, average number to
household to visit to get an eligible and total number of
completed interview required

Total number of households to
visit per stratum/province = 2504

Multiplication of effective sample size, design effect and average
number to household to visit to get an eligible and total number
of completed interview required

Total number of clusters per
stratum = 164

Total number of clusters per stratum is outcome of three
parameters which are effective sample size, design effect and
target number of respondents

Total number of households per
cluster = 15

Total number of households per cluster is outcome of average
number to household to visit to get an eligible, non-response rate
and target number to respondent

Total number of clusters = 1148

This total number of clusters per stratum and number of strata

WHO/UNICEF Joint Estimates of National Immunization Coverage (WUENIC) in 2021 shows the
lowest coverage of 76% for rotavirus vaccine second dose. Hence, to estimate routine
immunization coverage among 12 -23 months cohort at the time of survey, taking 75% as
expected coverage with 5% desired precision, effective sample size came around 340. A total of
5712 completed interviews will be needed for the design. Around 69943 household may need to
visit to complete 5712 interviews. A total of 61 household need to visit in each cluster to receive
5 completed interview per cluster from 164 clusters. Households selected for RI survey will not
only include children aged 12-23 months but will also ask for children aged 24-35 months to take
the opportunity to better understand MR2 and catch-up vaccination. Detail table is available in
Annex 3.



Timeline:

The entire project is planned for 4 months period. This period excludes the time required for
obtaining necessary approvals from WHO and ethical approval of the survey protocol. Refer to
Annex 4 detail project timeline.

Two months is allocated for completing field data collection, following thorough preparation and
planning. Field activity may need to happen simultaneously in all seven provinces at once if to
complete the field activity in stipulated timeframe. Each province may need at-least 11 teams if
each team on an average spends three days in a cluster (excludes travel time).

Expected output:

This survey will primarily assess the proportion of children reached in the campaign. In addition,
the survey will provide evidence on whether the campaign had provided opportunity to reach
additional children which were yet to be reached by routine immunization. And also, it will provide
RI coverage for two age cohorts. Similarly, the survey will support identifying factors related to
vaccination and with immunization coverage.

In the long run, survey findings will serve as guidance for formulating strategies and devise
innovative intervention to reach the unreached through in campaigns and through routine
programme.

Note:

This survey design and sample size calculation were developed for obtaining in-principal
approval to conduct survey activity. This design may change after consultation with National
Immunization Programme and Survey Task Force.

The current survey design necessitates survey teams to visit 61 households in a cluster to
achieve desired precision for estimating routine coverage. Similarly, teams require to visit 10
to 15 households to estimate campaign coverage in two cohort, 1) out of school and 2) school
going cohort.

With the change in design, survey parameters may change. Accordingly, survey resources
may need to be adjusted ensuring that entire field work completes within two months
timeframe.




Annex 1: Terms of reference

Lead agency for PCCS for TCV 2022, Nepal

An agency or multiple research agency/ies will be selected through competitive bidding process
with one lead agency overseeing the overall survey implementation. design (final protocol and
ethics review) and implementation. Other research agencies will conduct field work at respective
provinces ensuring that quality data is collected through Computer-Assisted Personal
Interviewing ( CAPI method). The lead agency will train and oversee the research implementation
agencies, for adherence to standard operating procedures (including enumeration, sampling of
households in selected clusters and interviewing), training of field supervisors and interviewers,
data collection/compilation (CAPI), quality control at all stages, data cleaning, analysis and report
writing. The following are list of activities are expected from the survey lead agency.

1.
2.
3.

o

™~

10.
11.
12.

13.

14.

15.

16.
17.
18.
19.
20.
21.

Biweekly report to WHO or as per need basis

Organize regular update sessions for survey task force

Develop survey protocol in consultation with WHO and survey task force and in line with
WHO vaccination coverage cluster survey reference manual, 2018

Develop study instruments/ research tools and standard operation procedures in
consultation with WHO and survey task force

Obtain NHRC approval for the survey implementation (including field data collection)
Selection of survey clusters for each province (including extra clusters in case a few
selected clusters become inaccessible)

Digitalization of the tools for tablets (Develop CAPI)

Preparing detailed maps and related tools to ensure proper cluster identification,
enumeration of household within cluster boundaries, and interviews in household that are
selected, to avoid household replacements and other potential selection biases

Pretest the instrument/research tools

Perform field test and incorporate feedback from field test in the instruments

Develop analysis plan in consultation with WHO and survey task force

Coordinate with the provincial research agencies to ensure that survey implemented as
per survey protocol and following standard operating procedures (SOPSs)

Train provincial research agencies on survey methodology/implementation (i.e., field data
collection) so that standard survey methodology is implemented across the seven
provinces

Develop detail field deployment plan together with provincial research agency/ies and
support in logistic planning

Monitor field activities from central level on daily basis and provide feedback to respective
field team and provincial research agency/ies for appropriate action.

Field monitoring/supervision in 5% of the clusters across the seven provinces

Data coding/editing/cleaning/database development with WHO

Perform analysis (weight calculation+ tables + graphs) with WHO

Coordinate secondary analyses with stakeholders

Draft report to submit for review from WHO and survey task force and report finalization
Disseminate the main survey report and related presentation and other dissemination
tools (e.g., infographics, PowerPoint presentations, peer-reviewed publications)



Annex 2: Terms of reference
Provincial research agencies for PCCS for TCV 2022, Nepal

For the PCCS (plus RI) survey, multiple research agency/ies will be selected through competitive
bidding process with a lead agency overseeing the overall survey implementation. Provincial
research agency will oversee the survey implementation at respective provinces, ensuring
quality data are collected as per survey protocol and following standard operation procedures.
An interested agency can bid for more than one province. However, the agency will require to
submit separate bid for each province. The agency bidding for lead agency is also eligible to bid
for provincial research agency.

N

o g s

o

10.
11.
12.

13.

14.
15.
16.

Biweekly report to WHO or as per need basis

Participate in regular update sessions for survey task force organized by lead agency
Coordinate with the lead agency to ensure that survey implemented as per survey protocol
and SOPs

Participate in pretest the instrument/research tool

Recruitment of field staff for different functions

Attend training organized by central team and ensure that field staffs are well trained for
field activities so that standard survey methodology is implemented in the provincel/ies the
agency is responsible for. (Training and field test will be conducted within Kathmandu
valley or surrounding areas.)

Participate in field test of procedures (cluster identification, household enumeration,
household selection, and interviewing plus transcription of vaccination data from cards (or
pictures of cards))

Develop and implement appropriate training activities for survey teams

Develop detail field deployment plan in close coordination with Lead agency and WHO
Logistic preparation and deployment in close coordination with Lead agency and WHO
Monitor field activity on daily basis and provide feedback to respective field team

Review daily feedback sent by WHO/lead agency and ensure that field teams adhere
these feedback (re-enumerating area if required serious concern were raised by
WHO/lead agency on quality)

Field monitoring/supervision in 5% to 10% of the clusters across the provincelies (during
the entire survey period, but with a focus on start to correct any issues, and towards the
end to ensure that quality remains in spite of survey team fatigue)

Ensure that data is transmitted on daily basis after review from field team supervisor
Support in data coding/editing/cleaning/database development

Participation in report drafting and reviewing



Annex 3: Sample size calculation

Average Coefficient Average Percenta Total Target
Estimate . g Intracluste of number of & Non Total number of 8 Number of
Effective |number of . . e of HH .. |number of Number of|  Total
r variation Design |household .. response |Completed|HH to visit . cluster
sample |responden . . eligible | . . ] ) HH to visit HH per |number of
) Correlatio for effect | to visit to inflation | interview to ) needed per
. Number of size ts per . and non ) in each cluster Cluster
Design n unequal find on factor required | complete stratum
strata . cluster . L response stratum
Expected | Desired weight eligible necessary
threshold | Precision ESS with
95% C| m IcC CVW DEEF P non response | Nonresponse NCS N HH Visits  JH to visit perstra\l clusters per stratul NHH per cluster N Clusters Total
SIA (15 months to
(4years) 7 50-70 5 401 5 0.167 0.3 2.04 3 2 1.02 5726 | 17529 | 2504 164 15 1148
SIA (5 years to 14
( y\;ars) 7 50-70 5 401 5 0.167 0.3 2.04 2 2 1.02 5726 | 11686 | 1669 164 10 1148
RI 7 75 5 340 5.0 0.3 0.3 2.4 12 2 1.02 5712 | 69943 | 9992 164 61 1148
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ex 4: Project timeline:

Month 1 Month 2 Month 3 Month 4
SN Activities Responsibility
slelal ez gl 2lzlE 2 2
818881888888 8|8|8|8|8|8
z|zlzlzlz]z]z[z]lz|2]3[2]3]23[3]3
1|Draft Protocol development WHO/ Lead TA
2|FWD approval WHO
3|Task Force Formation FWD/WHO
4|Finalization of protocol WHO & FWD
5/NHRC approval for the research TA
6/Development of study instruments/ research tools |WHO& Lead TA
7|Obtaining EAs from CBS WHO/FWD
8|Digitalization of the tools for tablets Lead TA
9|Pretest the instrument/research tool TAs
10|Recruitment field staffs TAs
11|Training field staff Lead TA/ Provinical agencies
12|Field test TAs
13|Incorporate feedback from field test Lead TA
14|Develop detail deployment field plan Lead TA/ WHO!/ Provinical agencies
15|Logistic preparation and deployment Lead TA/ WHO/ Provinical agencies
16|Monitoring from FWD/Province/Taks force
17|Monitoring from WHO central staff/SMO
18|Monitor progress from central level WHO,Lead TA and Task Froce
19|Data coding/editing/cleaning/database development |\WHO,Lead TA and Task Froce
20| Analysis plan WHO-+consultant+TA
21|Anlaysis (weight calcualtion) WHO+consultant+TA
22 |Draft report TA+consultant
23|Draft report review WHO & FWD and Task Force
24|Finalization of report TAs+consultant+WHO
25|Dissemination of the report WHO & FWD




Annex 5: TCV Campaign invitation card
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Annex 6: TCV Campaign vaccination card (2 to 15 years)
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Annex 7: TCV Campaign vaccination card (15 months to < 24 months)
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Annex 7: TCV Campaign vaccination card counterfoil (15 months to < 24 months)
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