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ABSTRACT

Objectives Childhood vaccination coverage in Nagaland
has lagged almost all states in India for more than two
decades. This study aims to find drivers and barriers of
childhood vaccination in Nagaland from the perspective of
demand, supply and local health governance.

Design A cross-sectional study was designed using a
survey conducted by the Directorate of Health and Family
in 2015.

Setting Households, community-based health centres and
health committees were surveyed.

Participants 285 children aged under 2 years with
vaccination cards and data on households, health centres
and health committees were included.

Outcomes Variables indicating whether a child received
each of bacilluscalmette—guérin (BCG), diphtheria-
tetanus-pertussis (DTP3), oral polio (OPV3) and measles
vaccination and all of them were outcome variables.
Associated factors were identified using multilevel logistic
regressions.

Results Antenatal care at least three times was
significantly associated with BCG, DTP3, OPV3 and full
vaccination with adjusted ORs ranging from 2.4 (95%

Cl 1.1 t0 5.1) t0 3.3 (1.1 t0 9.9). The availability of bus

to health centre was slightly significant for BCG and
0PV3 with the adjusted ORs of 2.0 (0.9 to 4.5) and 2.1
(0.9 to 4.8), respectively. Health committees’ budget
provision to health centres was significant for OPV3 and
full vaccination with the respective adjusted ORs of 15.7
(1.0t0 234.1) and 15.9 (1.2 to 214.7), the wide 95%

Cls of which were driven by a small sample size. Health
committees’ review of expenditure of health centres

was significant for measles and full vaccination with the
adjusted ORs of 4.0 (1.4 to 11.4) and 5.2 (1.4 t0 19.4),
respectively.

Conclusion This study suggests that enhancing the
utilisation of antenatal care and providing reliable
transportation between villages and health centres are
required to improve childhood vaccination coverage.
Also, the significant association of budget administration
of health committees suggests that supporting local
health committees for effective financial management is
important.

INTRODUCTION

Childhood vaccination coverage has been

Strengths and limitations of this study

» This is the first study to examine determinants of
childhood vaccination in the state of Nagaland, India,
from the perspective of demand, supply and local
health governance.

» This study used multilevel logistic regressions to
analyse survey data collected with a multistage
cluster sampling method.

» Given the cross-sectional study design, causali-
ty from significant factors to vaccination coverage
could not be proved.

» Data were not representative of entire households,
health centres and local health committees in
Nagaland.

doses of diphtheria-tetanus-pertussis (DTP3)
vaccine among infants increased from 20% to
85% over the period 1980-2019 at the global
level.! However, the coverage at national and
subnational levels has varied across countries.
India’s latest National Family Health Survey
in 2015-2016 (NFHS-4) showed that average
DTP3 coverage was 78.4% at the national
level; however, the coverage ranged from
51.6% (Nagaland) to 96.0% (Puducherry) at
the state level.” Similarly, the coverage of full
vaccination, namely, receiving BCG vaccine,
three doses of DTP and oral polio vaccine
(OPV3) and measles vaccine, was 62.0%
at the national level, with variation from
35.4% (Nagaland) to 91.2% (Puducherry)
at the state level in 2015-2016. Among all
states in India, Nagaland has had the lowest
or the second lowest coverage for full vacci-
nation among children aged 12-23 months
since early 1990s according to the decennial
NFHS. Specifically, full vaccination coverage
increased from 35.4% to 62.0% nationwide
from 1992 to 1993 (NFHS-1) to 2015-2016
(NFHS-4); whereas in Nagaland, from 3.8%
to 35.4% over the same period, which lags

Young Eun Kim; increasing for decades globally. For instance,  the national average around two decades.
ykim10@worldbank.org the WHO reported that the coverage of three  Despite the historically low childhood
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vaccination coverage in Nagaland, few studies have been
published.”

In Nagaland, routine vaccination is free of charge
under Universal Immunisation Programme.® Apart from
parents or families bringing their children to health
centres for vaccination, the Village Health and Nutri-
tion Day (VHND) is an important platform for vaccina-
tion in Nagaland especially due to hilly geography and
poor transportation and road infrastructure. VHND is a
main outreach initiative under the National Rural Health
Mission, through which health workers from health
centres visit villages every month to provide free primary
health services including vaccination.

Moving towards full vaccination of all children requires
coordination among diverse groups especially from
demand and supply sides and local health governance.
Literature review by Tauil et al for nine developing coun-
tries in sub-Saharan Africa, Asia, and Latin America and
four developed countries showed that local contexts
mattered, but overall, parental socioeconomic status and
mothers’ access to healthcare services appeared to be
associated with incomplete or delayed childhood vaccina-
tion.® Arsenault et al showed in their meta-analyses across
45 developing countries in sub-Saharan Africa, Asia and
Latin America that various factors on the demand side
were associated with inequality of childhood vaccina-
tion, for example, maternal education and household
economic status.” Studies with focus on India showed
similar results. Banerjee et al showed that incentivising
people on the demand side by offering non-financial
goods was a cost-effective approach in resource poor areas
to improve childhood vaccination coverage.'” Bhargava
et al, Choudhary et al and others suggested that parents’
education and awareness of benefits and schedules of
vaccination and household wealth were associated with
childhood vaccination."™" Francis et al showed that ante-
natal care was strongly linked to childhood vaccination
coverage in India."*

With respect to the supply side, studies for Nigeria
showed that vaccine stockouts and absence of vaccinators
in health facility were barriers against childhood vacci-
nation.'®'” A study for Uganda showed that poor roads
led to delayed delivery of vaccines and refrigerator gas,
thereby deteriorating the effectiveness of outreach vacci-
nation interventions.'® A study for Lao PDR showed that
low vaccination coverage was associated with a lack of
vaccine supply and competent health workers and diffi-
culty in maintaining the cold chain."” Similarly, Prinja et
al showed that staff shortage and vaccine stockout were
the main reasons for delayed vaccination in rural India.”
Ghosh and Laxminarayan showed that children living
in a district with a higher number of healthcare subcen-
tres were more likely to receive DTP vaccination in rural
India.”!

Governance in the health sector is crucial to facilitate
both demand and supply sides to function properly.
India has a decentralised healthcare system. In Naga-
land, village health committees are entitled to manage

primary healthcare delivery and mobilise local resources
at the village level under the Communitisation of Public
Institutions and Services Act.”> * For managing health
centres, health committees are constituted with represen-
tation from village health committees or village councils
in their board and entitled to provide annual budget,
review expenditure, and monitor and evaluate operation
of health centres. Health centres consist of three tiers:
subcentre and primary health centre at the primary level
and community health centre at the secondary level.**
Village health committees and health centre committees
collaborate to promote primary healthcare utilisation.
VHND is a main activity that is organised under their
cooperation. In practice, however, variations in account-
ability and effectiveness of local health committees have
been observed.”” For instance, a process evaluation of a
communitisation programme in Nagaland showed that
insufficient or the lack of annual budget imposed major
constraints in supplying drugs and equipping health
centres with medical infrastructure, leading to poor
healthcare service delivery.*® Another process evalua-
tion of a community-support intervention in Nagaland
showed that some members of village health committee
were unaware of their responsibilities, and also many
female co-chairs of the committees were nominal without
actual participation.?’

The nationwide surveys and the literature review have
posed a question on why childhood vaccination coverage
has been quite low in Nagaland given the findings of
previous studies for India and other developing coun-
tries. To answer the question, this study analysed dataset
from a survey conducted in 2015 from the perspective of
demand, supply and local health governance.

METHODS

Data source

This study used dataset from a survey conducted from
April to June 2015 by the Directorate of Health and
Family of the state of Nagaland, with World Bank,
to assess the demand and supply of primary health
services. A three-stage cluster sampling method was
used. First, non-functional health centres which did not
meet following criteria for functionality were excluded:
(1) having doctors, (2) undertaking childbirth, (3)
having integrated counselling and testing centres, and
(4) having more than 50 inpatient wards for commu-
nity health centres and primary health centres; and (1)
having doctors or auxiliary nurses/midwives and (2)
undertaking childbirth for subcentres. After exclusion, a
total of 101 health centres remained: all 21 community
health centres in Nagaland, 55 primary health centres
(44% out of total 124) and 25 subcentres (6% out of total
397). The subcentres were selected randomly among
initially chosen 99 functional ones (25% out of total) due
to budget constraints. Second, one village was randomly
chosen from the official list of villages in the catchment
area of each of 96 health centres. For the remaining five
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= 441 (100%)

Total children aged under 2 years
from the household survey

ﬁ

Absence of matched data on household,
health center, or health committee

=23 (5.2%)

v

=418 (94.8%)

Children with data on household, health
center, and health committee

Absence of Mother and Child Protection
(MCP) and vaccination cards

= 133 (30.2%)

v

= 285 (64.6%)

Children with MCP or vaccination cards

Figure 1 Sample selection process.

health centres (two community health centres and three
subcentres), 14 villages had been already selected for a
pilot study. A health centre at a higher level is supposed to
cover wider areas; however, in practice, the lists of villages
in the catchment areas did not overlap mainly because of
hilly geography and poor transportation system. In total,
110 villages were selected. Lastly, at least 15 households
from each village were randomly selected using a random
walk approach. Surveys were conducted for households,
health centres and local health committees in the selected
villages.

Study sample

Among children aged under 2 years from the survey,
children without data on households, health centres and
local health committees were excluded. We then excluded
children who did not have Mother and Child Protection
(MCP) and vaccination cards because of inaccurate or
missing records on vaccinations (figure 1). For the analysis
of vaccination by antigen, we used the national vaccina-
tion schedule to determine the minimum age of corre-
sponding samples: Oweek for bacilluscalmette—guérin
(BCG), 14 weeks for DTP3 and OPV3, and 9 months for
measles vaccination.”®

Patient and public involvement

This study was done without involvement of patients or
members of the public in the design, conduct, reporting
and dissemination plans of the research.

Statistical analysis

Outcome variable

The outcome variables were binary, indicating whether a
child received vaccination for BCG, DTP3, OPV3, measles
and all.

Independent variables

Indicators of the demand side at the individual level were
maternal and paternal education, antenatal care, child-
birth in health centre and household wealth (table 1).
Antenatal care was defined as binary with a threshold of
three times, namely, O if less than three times and 1 if
three times or more. The threshold was chosen based on
the current statistics of antenatal care utilisation and a
target set by the state government in a recent statewide
health project. Specifically, the NFHS-4 (2015/2016)
survey showed that the utilisation of antenatal care in
Nagaland lagged far the national average. Particularly,
the survey reported the lowest share of pregnant women
who had at least one antenatal care visit among all states
at 46%, which is slightly higher than a half of the national
average of 83%.% Considering the current low utilisation
of antenatal care, the state government set a target for
increasing the share of pregnant women who use ante-
natal care at least three times from 40% to 60% over
the period 2018-2023 in the ongoing Nagaland Health
Project, supported by World Bank.” A household wealth
index was constructed by combining data on house
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Table 1 List of indicators for demand and supply side and local health governance
Indicator Description Values
A. Demand (individual level)
Mother’s education Mother’s highest completed level of 0: none;
education 1: primary;
Father’s education Father’s highest completed level of 2: secondary;
education 3: tertiary and above
Mother’s antenatal care Antenatal checkups at least three times ~ 0: 1-2 times; 1: 3 times or more
Mother’s institutional delivery Childbirth in health centre 0: no; 1: yes
Household wealth Tertiles of the wealth index 1: first tertile (poor);
2: second tertile (medium);
3: third tertile (rich)
B. Supply (village level)
Type of health centre Three levels of health centres 1: subcentre;
2: primary health centre;
3: community health centre
Bus Whether there is a bus to health centre 0: no; 1: yes
Presence of medical staff in health centre Presence of doctors or nurses at the time 0: no medical staff;
of survey visit 1: at least one medical staff
Stockout of vaccines Stockout of any vaccines among BCG, 0: no stockout;
DTP, OPV and measles vaccines in the 1: stockout

last 6 months based on vaccine registers

C. Local health governance (village level)
Village Health and Nutrition Day (VHND)

for health centre

Village health committee’s organisation of
VHND in the last month

Budget allocation and expenditure review Whether a health committee provided
annual budget to a health centre and
reviewed expenditure at least once a year

0: no;
1: yes

0: no budget provided;

1: annual budget provided;
2: expenditure reviewed

BCG, bacillus calmette—guérin; DTP, diphtheria-tetanus-pertussis; OPV, oral polio vaccine.

material, electronic assets, vehicle and livestock using
the principal component analysis (online supplemental
annex 1).

Indicators of the supply side and local health gover-
nance were at the village level (table 1). The supply side
included the type of health centres, whether there was a
bus to health centres, the presence of doctors or nurses
in health centres during the survey visit, and vaccine
stockout based on vaccine registers. Indicators for local
health governance were (1) whether village health
committees held the VHND, (2) whether health commit-
tees provided annual budget to health centres under
their management and (3) whether health committees
reviewed expenditure of health centres at least once a
year after providing annual budget.

Multilevel analysis

Multilevel analysis was conducted to examine significant
factors associated with vaccination coverage in three steps.
First, we decided how many levels to include. According to
the sampling design, there are two clusters, namely, chil-
dren belonged to villages and then the catchment areas
of health centres. However, considering a single village
was selected from each catchment area for the majority of

health centres, we compared two alternative null models
with only village random effects and with both village and
health centre random effects using log-likelihood ratio
tests (LRTs). Second, we assessed one-on-one relationship
between childhood vaccination and each indicator using
bivariable multilevel logistic regressions. Lastly, we ran
multivariable multilevel logistic regressions in which all
significant indicators from the bivariable regressions were
included as explanatory variables. The level of 5% and
10% was applied for being significant and slightly signifi-
cant, respectively. In the last step, four consecutive models
were built: model 0 with only an intercept, model 1 with
individual-level variables, model 2 with village-level vari-
ables and model 3 with individual-level and village-level
variables. Considering they were nested, log-likelihood
was compared across the models. We used the command
meqriogit in Stata (V.15.0).%

RESULTS

Study sample

Among the 441 children aged under 2 years from the
survey, 285 (656%) children were chosen after excluding
children without matched data on households, health
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Table 2 Average vaccination coverage for antigen-specific and full vaccinations

Type of vaccination Average SD Sample size Age range of samples
BCG 81.40% 38.98% 285 0-23 months

DTP, 3 doses 70.80% 45.57% 226 14 weeks to 23 months
OPV, 3 doses 66.37% 47.35% 226 14 weeks to 23 months
Measles 66.67% 47.29% 156 9 months to 23 months
All (full vaccination) 56.41% 49.75% 156 9 months to 23 months

BCG, bacillus calmette—guérin; DTP, diphtheria-tetanus-pertussis; OPV, oral polio vaccine.

centres and health committees and without MCP and
vaccination cards (figure 1).

Descriptive statistics

Vaccination coverage for BCG, DTP3, OPV3, measles and
all of them (full vaccination) are shown in table 2. The
average was 81% for BCG, between 66% and 71% for
DTP3, OPV3 and measles, and 56% for full vaccination.
The summary of the indicators of demand, supply and
local health governance is shown in table 3.

Multilevel analysis

Levels

We included only village random effects based on the
LRT for the alternative null models—one with only village
random effects and another with random effects for both
village and health centre. The LRT showed that there was
no significant improvement by adding random effects for
health centre (table 4). It is because village clusters are
almost the same as health centre clusters in the collected
data, because a single village was selected within each
catchment area for almost all health centres.

Bivariable logistic regressions

Bivariable logistic regressions showed that significant vari-
ables at least for one dependent variable were mother’s
education, father’s education, antenatal care checkups,
childbirth in health centre, the wealth index, the avail-
ability of bus to health centre and health committee’s
budget provision and expenditure review for health
centres (table 5). These variables were used as explana-
tory variables for multivariable models.

Multivariable logistic regressions
For all the five outcomes, model 3 with individual-level
and village-level variables was chosen as the final model
based on the highest log-likelihood, as shown in table 6.
Model 0 shows that between-village variance was signif-
icant, accounting for 20%-32% of total variance across
all the outcomes. After controlling for the individual-level
and village-level variables in model 3, between-village vari-
ance became insignificant at the significance level of 5%.
Full vaccination was significantly associated with moth-
er’s primary education with the adjusted OR (AOR) of
4.5 (95% CI 1.3 to 15.0), antenatal care with the AOR of
3.3 (1.1 to 9.9), and health committee’s annual budget
provision and expenditure review for health centre

with the respective AORs of 15.9 (1.2 to 214.7) and 5.2
(1.4 to 19.4) (table 7). The wide 95% CI for the budget
provision was driven by a small number of unvaccinated
children living in the catchment areas of health centres
that received annual budget. The final model explained
28.5% of village-level variance (proportional change
in variance (PCV)), thereby reducing the intraclass
correlation (ICC), that is, the share of between-village
variance in total variance, from 32.4% in the null model
to 25.5%.

For BCG vaccination, antenatal care was significantly
associated with the AOR of 2.7 (1.3 to 5.8). The availability
of bus to health centres was slightly significant with the
AOR of 2.0 (0.9 to 4.5). All children living in the catch-
ment areas of health centres that received annual budget
were vaccinated. The final model explained 48.4% of
village-level variance (PCV), leading to a decrease in the
share of between-village variance in total variance (ICC)
from 19.5% in the null model to 11.1%.

For DTP3 vaccination, the significant variables were
antenatal care and the medium wealth index as compared
with the poor with the respective AORs of 2.4 (1.1 to 5.1)
and 2.6 (1.1 to 6.0). All children living in the catchment
areas of health centres that received annual budget were
vaccinated. The final model explained 31.9% of village-
level variance (PCV), leading to a decline in the share of
between-village variance in total variance from 23.0% in
the null model to 16.9% (ICC).

OPV3 vaccination was significantly associated with ante-
natal care and the medium wealth index with reference to
the poor with the AORs of 2.6 (1.2 to 5.5) and 3.3 (1.5 to
7.6), respectively. The availability of bus to health centres
was slightly significant with the AOR of 2.1 (0.9 to 4.8).
Health committee’s provision of annual budget to health
centre was significant with the AOR of 15.7 (1.0 to 234.1),
the wide 95% CI of which was driven by a small number
of unvaccinated children living in the catchment areas
of health centres that received annual budget. The final
model explained 38.0% of village-level variance (PCV),
and the share of between-village variance in total variance
decreased from 25.2% in the null model to 17.3% (ICC).

Lastly, measles vaccination was significantly related
to mother’s primary education and health committee’s
review of expenditure of health centre with the AORs of
2.8 (1.0t08.1) and 4.0 (1.4 to 11.4), respectively. The final
model explained 63.3% of village-level variance (PCV),
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Table 3 Summary of indicators of demand and supply side
and local health governance

Total number of 285
children under 2 years
old Number Per cent
A. Demand
Mother’s highest level of education completed
(1) None 71 24.91
(2) Primary 140 49.12
(8) Secondary 62 21.75
(4) Tertiary and above 12 4.21
(5) Missing 0 0
Father’s highest level of education completed
(1) None 71 24.91
(2) Primary 119 41.75
(8) Secondary 64 22.46
(4) Tertiary and above 31 10.88
(5) Missing 0 0
Antenatal care
(1) 1-2 times 153 53.68
(2) 3 times or more 132 46.32
(8) Missing 0 0
Institutional delivery
(1) No 148 51.93
(2) Yes 137 48.07
(3) Missing 0 0
Wealth index
(1) Poor (first tertile) 107 37.54
(2) Middle (second 105 36.84
tertile)
(8) Rich (third tertile) 73 25.61
(4) Missing 0 0
B. Supply’
Type of health centre
(1) Subcentre 55 19.30
(2) Primary health 170 59.65
centre
(3) Community health 60 21.05
centre
Availability of bus to health centre
(1) No 167 58.60
(2) Yes 118 41.40
(8) Missing 0 0
Presence of doctors or nurses at the time of survey
(1) No 68 23.86
(2) Yes 217 76.14
(3) Missing 0 0
Stockout of vaccines in the last 6 months
Continued

Table 3 Continued

Total number of 285

children under 2 years

old Number Per cent
(1) No 219 76.84
(2) Yes 66 23.16
(8) Missing 0 0

C. Local health governance’

Village Health and

Nutrition Day
(1) Not organised 33 11.58
(2) Organised inthe 234 82.11
last month
(8) Missing 18 6.32

Budget allocation and expenditure review for health centre
(1) No budget 73 25.61
provided
(2) Annual budget 12 4.21
provided
(8) Expenditure 200 70.18
reviewed at least once
a year
(4) Missing 0 0

*Number (%) of children who belong to the catchment areas of
health centres or live in villages with specified characteristics.

and the share of between-village variance in total variance
decreased from 25.8% in the null model to 11.3%.

The model building process from model 0 to model 3
is reported in detail in the online supplemental annex 2.

DISCUSSION

This study examined drivers and barriers in enhancing
childhood vaccination coverage in Nagaland from the
aspects of demand, supply and local health governance.
Significantly associated variables were different across
antigen-specific and full vaccinations. However, most
outcomes were significantly related to antenatal care at
least three times, followed by local health committees’
budget provision and expenditure review for health
centres. The availability of bus to health centres was
slightly significant.

The findings suggest potential determinants of child-
hood vaccination and present policy implications. On the
demand side, the most often associated factor was ante-
natal care. This finding is consistent with previous studies.
Herliana and Douiri showed in their cross-sectional study
for Indonesia that receiving no antenatal care was signifi-
cantly associated with non-vaccination of children.”
Boulton et al showed in a cross-sectional study for Bangla-
desh that children of mothers who did not receive ante-
natal care were less likely to be fully vaccinated.” Similarly,
a study using the District Level Household and Facility
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Table 4 Log-likelihood ratio tests for alternative null models with only village random effects and both village and health

centre random effects

Full BCG DTP3 OPV3 Measles
N 156 285 226 226 156
Log-likelihood ratio test comparing two null models with village RE only and village and health centre RE
Chi-squared statistics, % (1) 1.46 —-0.00 0.39 1.33 -0.00
Log-likelihood ratio test, p value 0.23 1.00 0.53 0.25 1.00

BCG, bacillus calmette—guérin; DTP3, diphtheria-tetanus-pertussis (three doses); OPV3, oral polio vaccine (three doses); RE, random effects.

Survey 2008 (DLHS 3) by Shrivastwa et al and another
study using the consecutive DLHS data over 1998-2008
(DLHS 1-3) by Francis et al showed that antenatal care
was significantly linked to childhood vaccination in
India." * A causal link from antenatal care to childhood
vaccination was not clearly proved in the previous studies.
However, the significant association suggests that mothers
who received antenatal care more frequently tend to
be more motivated to vaccinate their children. This, in
turn, suggests that not only organising health education
campaigns and village outreach programmes but also
encouraging and supporting community health workers
to identify pregnant women and follow them up with
timely notifications on antenatal check-ups are important
in enhancing childhood vaccination coverage.

In this study, parents’ socioeconomic status was not
always associated with vaccination coverage. Mother’s
primary education was significantly correlated with full
and measles vaccinations. However, for BCG, DTP3 and
OPV3 vaccinations, maternal education was not signif-
icant. Paternal education was not associated with all
vaccinations. The medium wealth index was significantly
associated with DTP3 and OPV3 as compared with the
poor. However, for BCG, measles and full vaccinations,
the wealth index was not significant. These results may be
because what matters the most was mother’s awareness of
and motivation for childhood vaccination than parents’
education and household wealth. This is implied by the
significance of antenatal care visits because frequent
antenatal check-ups usually lead to repeated face-to-
face communications with health providers. Francis et al
showed similar results in a cross-sectional study for rural
areas in southern India that giving the information on
vaccination to mothers during their antenatal check-ups
had a significant association with childhood full vaccina-
tion, while sociodemographic variables such as parents’
education and occupation and the type of dwellings as a
proxy for household wealth were not associated.'”

The results showed all supply-side indicators except for
the availability of bus to health centres, namely, the type
of health centre, the presence of medical staff and vaccine
stockout, were not significantly associated. These findings
are in line with other studies. Tauil et al showed in their
literature review on DTP3, OPV3 and measles vaccina-
tions among children aged under 2 years across developed
and developing countries that most relevant factors to

childhood vaccination belong to parents’ and household
characteristics rather than supply-side factors.® Francis et
al showed that, for the period 1998-2008 in India, the
most prevalent reasons for non-vaccination among chil-
dren aged 12-23 months were not related to the supply
side, but to demand-side characteristics such as parents’
awareness of and financial and non-financial affordability
of vaccination."* Ghosh and Laxminarayan showed that
the availability of health facilities and vaccination-related
health workers were not associated with completion of
DTP3 in rural areas of India; instead, maternal and house-
hold characteristics were significantly associated.”’ The
quality of health centres in terms of medical staff, medical
supplies and infrastructure is crucial for providing vacci-
nations; however, this and previous studies suggest that
without a demand or effective local health governance,
the supply side alone is less likely to improve childhood
vaccination.

Local health governance at the community level was
significantly associated with childhood vaccination. All
children who received BCG and DTP3 lived in the catch-
ment areas of health centres with annual budget. For
OPV3 and full vaccination, health committee’s annual
budget provision for health centre was significantly
associated. Also, living in the catchment areas of health
centres of which expenditure was reviewed by health
committees at least once a year was significantly related
to receiving measles and full vaccination. These results
are consistent with the findings of previous literature
that the budgetary and financial administration of local
health governments is important in enhancing primary
health service utilisation. Tushi and Kaur showed in a
process evaluation of Health Centre Managing Commit-
tees in Nagaland that an inadequate or delayed budget
from the state government was a major barrier in budget
administration, which caused a delay in salary payment
to health facility staff and a difficulty in mobilising local
resources to provide health services.”® Seshadri et al
showed in a case study of the state of Karnataka, India,
that a greater perception of autonomy in budgeting and
financing among Health Department officials and local
health governments at the district level and below was
significantly associated with health service utilisation
including childhood vaccination.* They also found that a
perception of empowerment in conducting official func-
tions including budget administration and monitoring

Kim YE. BMJ Open 2021;11:2045070. doi:10.1136/bmjopen-2020-045070
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among health officials and local health governments was
significantly lower in districts with a lower level of health
and education. These findings suggest thatitis important
for policy makers to allocate sufficient budget for local
health governance, simplify administrative procedures
for budgeting for health centres, make a clear guideline
for health committees to review and monitor expendi-
ture of health centres, and capacitate health committee
members through regular training on their roles and
responsibilities.

Organising VHND, another indicator of local health
governance, was not significant. Previous studies showed
that the effectiveness of VHND differed across local
settings. Johri et al showed in their process evaluation
of VHND in rural areas in Uttar Pradesh that while key
services including antenatal care and vaccination were
provided during VHND, other basic services such as
health education and promotion and the identification
and tracking of beneficiaries were weak.” Newton-Lewis
et alshowed in their qualitative study on community-based
health committees in Nagaland that local health commit-
tees were supposed to coordinate with community health
workers in organising VHND; however, only some of
them did.*® Panigrahi et al suggested in their study for the
state of Odisha that there was a lack of community health
workers” awareness of their responsibilities in organising
VHND and also a lack of awareness among beneficiaries
on the schedule and purpose of VHND.” As these studies
suggest, there could be several reasons for the non-
significant result for VHND, for instance, the absence
of effective coordination among health committees and
health providers and the lack of beneficiaries’ awareness
of VHND. This insignificant association between VHND
and childhood vaccination needs more research to iden-
tify barriers, for example, through a process evaluation
of VHND with structural interviews of health committee
members, community health workers and beneficiaries.

This study has limitations. First, the dataset was not
representative of the entire households, health centres
and health committees in Nagaland. Specifically, people
living in the catchment areas of non-functional health
centres were excluded in the sampling. Although the
results suggest that almost all indicators of the supply
side were not significantly associated with childhood
vaccination, the results might have been different if
non-functional health centres and households in their
catchment areas had been included. Second, children
without vaccination cards were excluded. It may result
in selection bias. The results might have been different
if they had been included. Third, there could be other
representative indicators for demand, supply and local
health governance. However, the selection of indicators
was restricted to available dataset from the survey. Lastly,
the indicators do not measure qualitative aspects. For
example, the quality of antenatal care and medical staff
and the managerial capacity of local health committees
are important but could not be incorporated due to the
absence of data.

Kim YE. BMJ Open 2021;11:2045070. doi:10.1136/bmjopen-2020-045070
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Model 0 Model 1 Model 2 Model 3

Random effects

Intraclass correlation (ICC) 32.4% 45.4% 15.1% 25.5%

Goodness of fit

Log-likelihood -103.978 -91.128 -97.780 —-84.343

Random effects

ICC 19.5% 19.4% 10.8% 11.1%

Goodness of fit

Log-likelihood -134.905 -128.297 -129.360 -122.716

Random effects

ICC 23.0% 26.6% 13.3% 16.9%

Goodness of fit

Log-likelihood -134.115 -125.156 -128.109 -119.468

Random effects

ICC 25.2% 27.3% 15.5% 17.3%

Goodness of fit

Log-likelihood -141.113 -129.125 -135.787 -123.976

Random effects

ICC 25.8% 29.1% 10.1% 11.3%

Goodness of fit

Log-likelihood -97.695 -90.111 -93.140 —-85.051

Model 0 includes only an intercept; model 1 includes only individual-level variables; model 2 includes only village-level variables; and model 3
includes individual-level and village-level variables. Significance at the level of 5% is marked with **.
BCG, bacillus calmette-guérin; DTP3, diphtheria-tetanus-pertussis (three doses); OPV3, oral polio vaccine (three doses).
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CONCLUSION AND RECOMMENDATION

Att

he individual level, antenatal care was the significantly

associated factor with almost all outcomes. At the village
level, the availability of bus to health centre was slightly
significant; and health committee’s budget provision and
expenditure review for health centre were significant.
The findings suggest that enhancing the utilisation of
antenatal care and providing reliable transportation to
health centre are needed. Also, supporting village-based
health committees for effective financial management is
important.
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