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ABSTRACT:

Introduction: During the COVID-19 pandemic, compliance with childhood immunization in Indonesia
declined.

Objective: To determine the independent factors and the relation between the synergistic effect of
husbands’ support and distance to vaccination centres on compliance with childhood immunization
during the pandemic.

Material and Methods: A total of 506 mothers in Jambi Province, Indonesia, participated in a cross-
sectional study from March until May 2021. The associations between the factors were analysed using
logistic regression. From the most contributing variables, the researchers made dummy variables (2x2)
to investigate the synergistic association on compliance with childhood immunization of husband
support and the distance to vaccination centres.

Results: Among the variables with positive correlations to childhood vaccination, supportive husbands
and less distance to vaccination centres had a synergistic effect on compliance with immunization (AOR
95% CI = 4.10 [2-8.41]). Groups that was less supportive from husband and the distance <4km as well
as the groups was husband’s support but the distance >4km had less compliance (AOR 95% CI = 2.47
[1.22—-4.97]; 2.83 [1.18-6.81]).

Conclusions: Family support and accessibility to childhood immunization should be increased during
vaccination campaigns.

Keywords: COVID-19, immunization, spouses support, synergistic association.
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RESUMEN:

Introduccién: Durante la pandemia de COVID-19, disminuydé el cumplimiento de la inmunizacion
infantil en Indonesia.

Objectivo: Determinar los factores independientes y la relacién entre el efecto sinérgico del apoyo de
los maridos y la distancia a los centros de vacunacion sobre el cumplimiento de la vacunacién infantil
durante la pandemia.

Materiales y Métodos: Un total de 506 madres en la provincia de Jambi, Indonesia, participaron en un
estudio transversal desde Marzo hasta Mayo de 2021. Las asociaciones entre los factores se
analizaron mediante regresion logistica. A partir de las variables méas contribuyentes, los investigadores
hicieron variables ficticias (2x2) para investigar la asociacion sinérgica sobre el cumplimiento de la
vacunacion infantil del apoyo del marido y la distancia a los centros de vacunacion.

Resultados: Entre las variables con correlaciones positivas con la vacunacién infantil, el apoyo de los
esposos y la menor distancia a los centros de vacunacion tuvieron un efecto sinérgico en el
cumplimiento de la vacunacion (AOR IC del 95 % = 4,10 [2-8,41]). Los grupos que recibieron menos
apoyo del esposo y la distancia <4 km, asi como los grupos que recibieron el apoyo del esposo, pero la
distancia > 4 km tuvieron menos cumplimiento (AOR IC del 95 % = 2,47 [1,22—4,97]; 2,83 [1,18-6,81]).
Conclusiones: El apoyo familiar y la accesibilidad a la inmunizacién infantil deben aumentar durante
las campafias de vacunacion.

Palabras clave: COVID-19, inmunizacién, apoyo a los conyuges, asociacion sinérgica.
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INTRODUCTION

Global childhood vaccination continues to decrease during the COVID-19 pandemic(").
More than 60% of the 25 million children who were unvaccinated or under vaccinated
in 2021 were in 10 countries, including Indonesia®. During the COVID-19 pandemic,
the Community Health Centers (CHCs) of Indonesia continued to provide complete
basic immunizations. However, the services of the Integrated Health Centers (IHCs) —
a community-based health service which also provides vaccination - were
suspended®). Overall immunization services were disrupted in more than 90% of IHCs
in Indonesia®). Consequently, compliance with childhood immunization declined.

Complete immunization coverage for children has been associated with various
factors. One study in Indonesia showed that birth order, antenatal care, socioeconomic
status, delivery place, residence, geography and labour helper were significant factors
related to complete immunization®®¢). Moreover, maternal factors i.e. mothers’
education, age, number of children, perception, knowledge and attitude were also
found to be associated with the immunization completion(’-°). Fascinatingly, these
maternal factors were also found to be associated with the support of husband(%11),

It has been suggested that this phenomenon is stronger in countries with strong
patriarchal systems, such as Indonesia('?). This was confirmed by a study in Indonesia
that showed during the pandemic, maternal factors in immunization compliance were
strongly related to the husband’s support('%. Another study revealed that the increase
in complete basic immunization was strongly related to the husbands’ support itself('!).
It suggested that the husband’s support was essential to immunization compliance,
particularly in Indonesia. However, not many studies have investigated the association
between husbands’ support and mothers’ compliance with basic vaccinations for their
children.
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As noted earlier, geography is also a factor in compliance with immunization in
Indonesia, including access to health services. Children living in the remote areas had
the highest risk of being unvaccinated®. Other researchers have confirmed that the
availability of health facilities and the distance between home and vaccination centres
were important in compliance with children’s immunization('3-16),

The geographic factor or the distance from home to healthcare facilities in Indonesia is
a major challenge®). Moreover, its vigour culture includes a patriarchal system in which
husbands are allowed to dominate their wives'?. The hypothesized synergy between
those two components are strongly crucial in investigating the factors in fulfilling the
basic immunization of children. However, to the best of the researchers knowledge,
there has been no such research on the effect of the synergy between the husband’s
support and the distance to health faciliies on compliance with children’s
immunization, particularly in Indonesia. Thus, this research aimed to analyse the
relationship between the synergistic association of husbands’ support and the distance
from home to health facilities and compliance with children’s immunizations.

MATERIAL AND METHOD

Study Design

The study was conducted in Jambi Province, Indonesia, from the beginning of March
until the end of May 2021, when the COVID-19 pandemic happened. Jambi is one
area in Indonesia where the immunization compliance rate has decreased. The
percentage of basic immunizations in Jambi City declined by 7.1% points between
2019 and 2020 because of the COVID-19 pandemic('’). A cross-sectional study was
conducted among children who received complete immunizations and those who did
not.

Sample

A required sample size of 506 respondents was estimated using G-Power 3.1
software('®). The researchers considered potential confounding factors and reduced
type 1 errors, with an alpha level (a) = 0.02 and a power (1 - ) of 0.80 and 2.28 as the
risk probability (1%20) Therefore, the researchers sampled 244 mothers who complied
with basic immunizations and 262 mothers who did not comply. Both groups were
randomly selected.

Stratified multistage cluster sampling was used to recruit mothers with children aged
9-24 months with complete or incomplete basic immunizations who could read and
write and who had the ‘Mother and Child Health Book’ (a small book kept by mothers
that includes the vaccination records among many other essential children
development records). Two of the 15 Jambi Province regions were randomly selected.
From those two regions, the researchers chose five sub-districts, where 506
respondents were consecutively recruited (see Diagram 1). Mothers’ compliance with
childhood immunization refers to the mothers’ behaviours to follow medical or health
advice to have their children aged 0—-11 months old receive all basic immunizations.
This was determined by examining the written immunization records in the child health
book. The schedule for complete basic immunization in Indonesia can be found in
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Table 1. Children who suffered from disorders (e.g., malignancy or HIV/AIDS) that
contraindicated immunizations were excluded from this study.

Diagram 1. Flow diagram of sample size

Population: 15 regions in Jambi Province

A 4
2 regions were randomly selected

\ 4

Chose 2 regions then determined the 5 sub-districts
from 2 CHWs

A 4
The respondents were consecutively selected

A A 4 A 4 A 4

Subdistrict 1 Subdistrict 2 Subdistrict 3 Subdistrict 4 Subdistrict 5
(n =291) (n =62) (n =84) (n=38) (n=31)

In total, 506 respondents recruited

Table 1. The schedule of basic immunization in Indonesian children aged 0-9

months old
Age Immunization
< 24 hours Hepatitis B
1 month Polio dose 1
BCG
2 months DPT-Hb-Hib dose 1
Polio dose 2
3 months DPT-Hb-Hib dose 2
Polio dose 3
4 months DPT-Hb-Hib dose 3
Polio dose 4
IPV
9 months MR

Data Collection and Measurement
Demographic characteristics of the participants

The demographic data including the number of children, family income, health
insurance, health protection protocol during the COVID-19 pandemic, data on support
from health professionals, mother’s experience with children’s basic immunization, and
transportation access to the health facilities were collected. In addition, support from
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the husband, the distance to health facilities, mothers’ knowledge of childhood
immunizations, mothers’ perceptions of childhood immunizations, and mothers’
attitudes towards children’s immunizations were also examined. The complete
description of these variables is presented in Table 2.

Table 2. Measurements of variables to assess the compliance with children’s

basic immunization

Variable Definition Categorization Remark
Husband’s Assistance or 1) Good, if the answer was The validity and reliability
support support for between 76% and 100% test showed that these

mothers from
their husbands
related to the
immunizations
of their children

2) Enough, if the answer was
between 56% and 75%

3) Less, if the answer was <
56%/(14.21.22)

questions were valid and
reliable with the
corrected item total
correlation (r) > 0.361
and a Cronbach’s alpha
value of 0.759

Distance of home
to health facilities

The distance
from home to
health facilities
examined
through
geographic
coordinates

1) <4 km

2) > 4 km based on the
approximation (5 km distance
normally takes one hour)@)

Knowledge The level of the | 1) Good, if the score was The validity and reliability
mothers’ between 76% and 100% test showed that these
knowledge of 2) Enough, if the score was questions were valid and
immunizations between 56% and 75% reliable with a corrected
based on the 3) Less, if the score was < 56% | item total correlation (r)
information they | (14:21.22) value of > 0.361 and a
received Cronbach alpha value of

0.918.

Perception The mothers’ 1) ‘Supported’ (more than The results of the validity
perception of Median 4) test showed that the item
children’s 2) ‘Not supported’ (less than was valid with a
immunization Median 4). calculated r value > r
related to the table and Cronbach’s
values of alpha value of 0.944 (r >
religion (Putri, 0.444).

2016)
Attitude The mothers’ 1) Good, if the score was The validity and reliability

agreement to
immunize their
children. The
attitude
question was
modified to fit
the pandemic
context

between 16 and 20

2) Enough, if the score was
between 11 and 15

3) Less, if the score was
between 0 and 10('422)

tests showed the
corrected item had a
total correlation (r) >
0.361 with a Cronbach’s
alpha value of 0.975.

Data analysis

Continuous data variables were checked for normality. Some variables that were not
normally distributed were categorized using the median as the cut-off point. For the
distribution of respondents’ characteristics, the X2 test was used. The variables that
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were significant in the univariate analysis (total number of children and education
level) were used as the covariates in the final model. A logistic regression was used to
examine the associations between husband support, distance to health facilities,
knowledge, perception and attitude with basic vaccination compliance to obtain the
unadjusted and adjusted odds ratios (ORs, AORs) with 95% confidence intervals
(Cls).

Then, the synergistic effect between a husbands’ support and the distance from home
to health facilities was estimated after creating four dummy variables for the following
four (2 x 2) conditions: (1) less supportive husband and distance > 4km (the reference
condition or B00); (2) less supportive husband and distance < 4km (f01); (3)
supportive husband and distance > 4km (B10) and (4) supportive husband and
distance < 4km (B11). The researchers calculated the additive interaction or
synergistic effect using the following categories: (1) if 11 = 01 + 10, no interaction;
(2) if 11 > B01 + B10, a positive interaction revealing a synergistic effect as a result of
more than additivity; and (3) if B11 < B01 + B10, a negative interaction®¥. Statistics
were deemed significant at p < 0.05. The data were entered and analysed using the
stastistical software.

Ethical Consideration

Ethical approval for this study was granted by the Ethics Committee (SK-
76/UN2.F12.D1.2.1/ETIK 2021) Faculty of Nursing, Universitas Indonesia. Informed
consent forms were obtained from all respondents.

RESULTS

A total of 506 respondents participated in the study. This sample was divided into two
groups: 244 mothers who complied with basic immunizations and 262 mothers who
did not comply with basic immunizations. The sociodemographic characteristics of the
respondents and the differences between two groups are presented in Table 3. Most
respondents in both group were Muslim, went to college, had a health insurance, had
a health protocol of the facility, had an easy access of transportation, had experiences
to comply with children basic immunization, and had a good health professional
support. In the group of mothers who did comply with basic immunization, the majority
of the respondents had more than 2 children, while in the group of mothers who did
not comply with basic immunization, the majority of the respondents had 1 children.
Among those sociodemographic characteristics, significant differences were only
found in the educational level and total number of children.
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Table 3. Demographic characteristics of mothers who did not comply with basic
vaccination and mother who did comply with basic vaccination (N = 506)

Complied with Did not comply with

Characteristic basic vaccination basic vaccination p value

(N = 244) (%)

(N = 262) (%)

Religion
Muslim 221 (90.60%) 240 (91.60%) 75
Non-Muslim 23 (9.40%) 22 (8.40%)
Educational level
Senior high school or 83 (34%) 64 (24.40%) <.05
below
College 161 (66%) 198 (75.60%)
Total number of children
1 67 (27.50%) 104 (39.70%)
2 78 (32%) 87 (33.20%) <.05
> 2 99 (40.60%) 71 (27.10%)
Family income
< Rp. 2.700.000, - 118 (48.40%) 131 (50%) 72
> Rp. 2.700.000, - 126 (51.60%) 131 (50%)
Health Insurance
With health insurance 181 (74.20%) 193 (73.70%) .92
Without health 63 (25.80%) 69 (26.30%)
insurance
Health Protocol of the Facility
Good 208 (85.20%) 215 (82.10%) 34
Low 36 (14.80%) 47 (17.90%) ’
Transportation
Easy access 237 (97.10%) 251 (95.80%) A7
Difficult access 7 (2.90%) 11 (4.20%)
History of Experience for Children basic immunization
Comply with basic 135 (55.30%) 153 (58.40%)
immunization
Did not comply with 22 (9.00%) 28 (10.70%) 49
basic immunization
Without experience 87 (35.70%) 81 (30.90%)
Health Professional Support
Good 185 (75.80%) 188 (71.80) 31
Low 59 (24.20%) 74 (28.20%) '

Note. X?test was used to compare groups. 1 US$= Rp. 15.177

The potential factors for mothers’ compliance with basic vaccination are depicted in
Table 4. Most respondents who did not comply with basic vaccination for their children
had less supportive husband (64.10%), lived in less than 4 km distance from the place
of immunization (77.5%), had good knowledge of childhood immunization (63.7%),
supported basic vaccination compliance (63.40%), and had positive attitude towards
vaccination (54.60%). The differences between the compliant and non-compliant
groups were all statistically significant.
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Table 4. Potential factors for mothers’ compliance with basic vaccination (N =

506)
Complied with Did not comply with
Characteristic basic vaccination basic vaccination p value
(N = 244) (%) (N =262) (%)
Husband’s Support
Less supportive 121 (49.60%) 168 (64.10%) < 01
Supportive 123 (50.40%) 94 (35.90%) '
Distance
>4 km 36 (14.80%) 59 (22.50%) 05
<.
<4 km 208 (85.20%) 203 (77.50%)
Knowledge
Low 43 (17.60%) 95 (36.30%) < 01
Good 201 (82.40%) 167 (63.70%) '
Perception
Did not support basic 60 (24.60%) 96 (36.60%)
vaccination compliance < 01
Supported basic 184 (75.40%) 166 (63.40%) '
vaccination compliance
Attitude
Negative 85 (34.80%) 119 (45.40%) < 01
Positive 159 (65.20%) 143 (54.60%) '

Note. The X?test was used to compare groups.

Table 5 shows that mothers who lived less than 4 km from health facilities were more
likely to comply with basic vaccinations (AORs = 1.80; 95% CI = 1.12~2.89) compared
to mothers who lived more than 4 km from health facilities. Moreover, mothers whose
perceptions supported basic vaccination were more likely to comply with basic
vaccinations (AORs = 1.70; 95% Cl = 1.15~2.52) compared with those whose
perception did not support basic vaccinations. In addition, mothers with good
knowledge of vaccinations were 2.4 times more likely to comply with basic
vaccinations (95% CIl = 1.57~3.67) compared to those with a low level of knowledge of
vaccinations. Mothers with a positive attitude and husband support were also more
likely to comply with basic vaccinations (AORs = 1.54; 95% CIl = 1.07~2.22 and AORs
=1.78; 95% CIl = 1.24~2.56, respectively). All the AORs were computed after adjusting
for confounding factors.

Table 5. Odds ratio (OR) and adjusted odds ratio (AOR) of the basic vaccination
compliance factors (N = 506)

. Did not
Complied -
with basic ~ SOMPIy with
Characteristic T basic OR (95% CI) AOR (95% Cl)
vaccination c
vaccination

(N = 244) (%)

(N = 262) (%)

Husband’s Support
Less supportive 121 (49.60%)

Supportive 123 (50.40%)
Distance

>4 km 36 (14.80%)

<4 km 208 (85.20%)

168 (64.10%)
94 (35.90%)

59 (22.50%)
203 (77.50%)

1.00

1.81 (1.27~2.59) **

1.00
1.67 (1.06~2.65) *

1.00
1. 78 (1.24~2.56)**

1.00
1.80 (1.12~2.89) **
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Knowledge

Low 43 (17.60%) 95 (36.30%) 1.00 1.00

Good 201 (82.40%) 167 (63.70%) 2.65 (1.75~4.02)** 2.40 (1.57~3.67)**
Perception

Did not support 60 (24.60%) 96 (36.60%) 1.00 1.00
basic

vaccination

compliance

Supported basic 184 (75.40%) 166 (63.40%) 1.77 (1.20~2.60) ** 1.70 (1.15~2.52)**
vaccination

compliance

Attitude

Negative 85 (34.80%) 119 (45.40%) 1.00 1.00
Positive 159 (65.20%) 143 (54.60%) 1.55 (1.08~2.22)** 1.54 (1.07~2.22)*

Notes: The OR was calculated with a binary logistic regression test. The AOR was calculated
by a multiple logistic regression test and adjusted for total number of their children and
educational level.

* Indicates a significant difference in values between groups at p < 0.05.

** Indicates a significant difference in values between groups at p < 0.01

The synergistic effect of husband support and the distance from health facilities with
compliance with basic vaccinations presented in Table 6. Mothers with more
supportive husbands who lived within 4 km of health facilities had synergistically
increased basic vaccination compliance compared with those with less supportive
husbands and a distance from health facilities of more than 4 km. The adjusted OR of
vaccination compliance was 4.10 95% CI (2-8.41).

Table 6. Odds ratio (OR) and adjusted odds ratio (AOR) of the synergistic effect

of husband’s support and distance from health services center on basic
vaccination compliance (N = 506)

Variable

Complied with
basic
vaccination (N
= 244) (%)

Did not
comply with
basic
vaccination
(N = 262)
(%)

OR (95% CI)

AOR (95% CI)

Less supportive
husband +
Distance > 4 km

Less supportive
husband +
Distance <4 km

Supportive
Husband +
Distance > 4 km

Supportive
Husband +
Distance < 4 km

13 (5.60%)

108 (44.30%)

23 (9.40%)

100 (41%)

37 (14.10%)

131 (50%)

22 (8.40%)

72 (27.50%)

1
2.34 (1.18-4.63)*

2.97 (1.25-7.03)*

3.95 (1.96-7.96)

2.47 (1.22-4.97)*

2.83 (1.18-6.81)*

4.10 (2-8.41)*

Notes: The OR was calculated with a binary logistic regression test. The AOR was calculated
by a multiple logistic regression test and adjusted for total number of their children and

educational level.

* Indicates a significant difference in values between groups at p < 0.05.
** Indicates a significant difference in values between groups at p < 0.01.
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DISCUSSION

This study discovered that husbands’ support and distance from home to health
facilities were the strongest factors affecting mothers’ compliance with childhood
immunizations. To the best of authors' knowledge, this is the first study documenting
that these two factors have a strong relationship with immunization coverage for
children in Indonesia. During the COVID 19 pandemic, immunization of children
remained a priority, and it was vital to protect children from various infectious
diseases. The complete basic immunization coverage rate for children in Indonesia
was 91.52%®@5. During the COVID-19 pandemic, complete basic immunization
coverage declined in one year from 52.57% to 50.44%®. This also occurred in Riyadh,
Saudi Arabia, where, since the COVID-19 pandemic began, the number of children
receiving immunizations has declined®. Thus, the support system includes husbands’
support and considering the distance from the healthcare facility was important.

The action of husbands’ support in health behaviour was to take their wives to a
healthcare center(?9). Researchers have shown that husbands’ support for their wives
affects the wives’ health behaviours?’-28), This is because the husband’s support leads
to motivation, encouraging behaviours, providing information, showing empathy, and
providing assistance to the wife so that the wife feels more comfortable and safer(?®).
Husbands’ support is especially important during the pandemic, which has made
everyday life more difficult for many people, including mothers.

This study has shown that the distance from home to health facilities influences
immunization coverage in children. The shorter the distance to health services, the
higher the immunization compliance rate. This may be due to the geographical
conditions of Indonesia. This finding is consistent with the result of a study in Brazil,
which showed that when a location is difficult to reach, it is one factor explaining the
high proportion of children not receiving a full dose of immunizations(). It performed
that distance to the health services significantly contribute in the immunization
compliance rate.

Remarkably, in Indonesia, remote locations are often accompanied by inadequate
infrastructure and transportation facilities, including in Jambi province. Studies have
shown that the difficulty of accessing health facilities, long distances from health
services, difficulties related to transportation, a long distance from home to health
facilities, insufficient finances, and poor infrastructure are obstacles to fulfilling
immunizations in Indonesia?®-3"). In line with research in Saudi Arabia, easy access to
receive immunizations is a factor that supports parents in providing immunizations for
their children®2). Parents are unable to bring their children for vaccines due to access
issues. In addition, the pandemic prevented parents from immunizing their children for
fear of contracting the virus while taking public transportation to the health facilities('%).
Hence, this study confirmed that distance combined with the COVID-19 pandemic
circumstances led to uncomplete immunization among children in Indonesia.

The combination of proximity to health facilities and support from the husband is the
strongest factor in the successful immunization of children during the COVID-19
pandemic. Due to the pandemic, there has been a decrease in immunization coverage
for children, both in Indonesia and in other parts of the world, such as Brazil(1525),
However, immunizing children still occurs when couples support each other('). To
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address the distance barrier, one solution would be to administer immunizations during
home visits. Suggestions for health workers at primary health care should make home
visits to children who have immunization schedules, especially those whose homes
are far from healthcare facilities. Home visits would be an effective intervention for
children to receive immunizations(1%:39),

This research has some limitations. First, in terms of data collection, this research is
the result of a self-reported study. Although quality control has been carried out, the
possibility of bias from the research subjects cannot be avoided. Furthermore, this
study did not compare the coverage of immunizations when the number of COVID-19
cases peaked and declined. Therefore, the factors that directly contributed to the
pandemic, such as the fear of giving children immunizations due to the fear of leaving
the house and the rules for staying at home, could not be assessed. However, along
with its limitations, this study also had some strengths. This study is the first to assess
novel issues regarding key related factors and their interaction with adherence to the
basic childhood vaccination programme. This was a community-based study with
stratified multistage cluster sampling. Thus, the findings might be relevant to similar
contexts in all of Indonesia.

CONCLUSION

The presence of husband support, knowledge, attitude, perception and distance have
positive correlations to compliance with basic vaccination in the paediatric population.
This dummy modelling showed that higher husband support, together with shorter
distances to vaccination centres, was four times as likely to adhere to basic childhood
immunization than those whose mothers were without husband support and had long
distances. Mothers who had husband support or less distance alone performed around
half as much compliance as those who had those two factors. Thus, it is important for
the government and society to improve access to the facilities for childhood basic
immunizations, such as providing mobile health facilities and home visits. In addition, it
is important to improve health promotion to increase family support for the success of
basic immunization.
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