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Abstract: Background: Immunization coverage varies across Papua New Guinea. In East
New Britain (ENB) Province in 2022, only 65.5% and 50.2% of children under one year
received their first dose of pentavalent (DTP1) and measles–rubella (MR1) vaccine, respec-
tively. This study aimed to examine barriers and enablers to routine immunization in
areas of un(der)-vaccination in ENB. Methods: A face-to-face survey was conducted with
caregivers of children aged 9–23 months in ENB. We used Poisson regression to calculate
incidence rate ratios (IRR) and 95% confidence intervals (95% CI) for factors associated with
timely receipt of DTP1 or MR1 vaccines, defined as a child who was vaccinated between
–2 and +30 days of the vaccine schedule. Delayed receipt is defined as a child who was
vaccinated >30 days from the recommended due date. Results: Among 237 caregivers
surveyed, 59.9% of children were vaccinated within the “timely” window for DTP1 and
34.1% for MR1. Timely DTP1 receipt was associated with a facility-based birth (IRR:1.93;
95% CI: 1.10–3.38) and trusting healthcare workers “very much”, compared to “a little
or moderately” (IRR:1.53; 95% CI: 1.17–1.99). For MR1, the caregiver having completed
tertiary/vocational education (IRR:1.79; 95% CI: 1.15–2.78), reporting taking a child to be
vaccinated is affordable (IRR:1.52; 95% CI: 1.04–2.22), and healthcare workers explaining
immunization services and answering associated questions (IRR:1.68; 95% CI: 1.18–2.41)
were associated with timely vaccination. Conclusions: Activities to improve timely vaccina-
tion in ENB could include strengthening healthcare worker interpersonal communication
skills to optimize trust and incentivizing women to give birth in a health facility.
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1. Introduction
Routine immunization continues to be one of the most life-saving and cost-effective

public health interventions and is essential for the promotion of child health [1,2].
Since it was established in 1974, the World Health Organization (WHO) Expanded Pro-
gramme on Immunisation has averted an estimated 146 million deaths of children under
five globally [3]. However, the benefits of immunization remain inequitable, and coverage
rates vary widely among countries within the six WHO regions [4]. This inequity was
further highlighted during the COVID-19 global pandemic [5].

Along with vaccine coverage, timely vaccine receipt is essential to prevent serious ill-
ness and death and maintain population immunity against vaccine-preventable diseases [6].
Timely vaccine receipt is defined as receiving a scheduled vaccine within 30 days of the rec-
ommended receipt date [7]. The national immunization schedule in each country specifies
the age each vaccine dose should be administered [8]. Previously identified factors that
can prevent timely vaccine receipt in low-resource settings include socioeconomic status,
difficulty accessing health services, healthcare worker shortages, and challenges with the
quality of service provision [9].

Papua New Guinea (PNG) introduced the Expanded Programme on Immunisation
in 1981, and it now includes 11 vaccines (Table 1) [10]. It is implemented in each of
the 21 provinces and the Autonomous Region of Bougainville through government and
religious organization managed facilities and associated outreach programs [10]. Within
the Western Pacific Region, PNG reports low childhood vaccination rates which have
declined further with the COVID-19 pandemic [11,12]. In 2023, PNG’s coverage for first-
dose pentavalent vaccine (DTP1) was 45%, and 44% for first-dose measles–rubella (MR1)
vaccine [11]. In East New Britain Province in 2022, 34.5% of children were zero-dose
children (children who did not receive DTP1) and only half (50.2%) of East New Britain’s
children received MR1 [13,14]. Without strengthened routine immunization services, the
children of East New Britain will continue to be at increased risk of illness or death from
vaccine-preventable diseases. This study aimed to examine barriers and enablers to routine
immunization in areas of un(der)-vaccination in East New Britain.

Table 1. Vaccination Schedule in PNG.

Vaccine Age

BCG (vaccine to prevent tuberculosis infection) Birth
HepB (vaccine to prevent hepatitis B infection) Birth

DTP Hib HepB (vaccine to prevent diphtheria, tetanus, pertussis, Haemophilus influenzae
type B, and hepatitis B infections) 1 1, 2, 3 months

IPV (inactivated poliovirus given by injection to prevent polio infection) 3, 9 months
MR (vaccine to prevent measles and rubella infection) 6, 9, 18 months

OPV (weakened poliovirus given by mouth to prevent polio infection) 1, 2, 3 months
Pneumococcal (vaccine to prevent Streptococcus pneumoniae infection) 1, 2, 3 months

TT (Tetanus toxoid vaccination to prevent tetanus infection) 7, 13 years and in pregnancy
1 Pentavalent vaccine.
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2. Materials and Methods
2.1. Study Design

We conducted a cross-sectional study in Gazelle and Kokopo districts of East New
Britain Province, PNG, between February and September 2023 to examine barriers and
enablers to routine immunization. This study had four components: (i) health facility
survey; (ii) quantitative and qualitative surveys with caregivers of children aged 9 to
23 months; (iii) interviews with healthcare workers; and (iv) focus group discussions with
community and religious leaders. This analysis reports on the quantitative survey data
to explore factors associated with children aged 9 to 23 months receiving DTP1 and MR1
vaccines on time.

2.2. Study Setting

East New Britain is the most populous province in the Islands Region of PNG with
457,169 people, the majority of whom (approximately 301,538) live in the Kokopo and
Gazelle districts where this study was conducted [15]. Five local-level government areas,
one urban and four rural, were identified for study inclusion following mapping of un-
and under-immunized children using health facility coverage data from 2015 to 2021
and consultation with the East New Britian Provincial Health Authority [16]. Within
Gazelle District, we included Inland Baining Rural and Toma/Vunadidir Rural local-level
government areas. Kokopo District included Bitapaka Rural, Duke of York Rural, and
Kokopo/Vunamami Urban local-level government areas. Routine immunization services
in East New Britain are delivered at health facilities, through one-day mobile outreach
clinics and overnight outreach patrols at the community level [16]. In 2023, 28 outreach
activities were undertaken per 1000 children under five years of age [13].

2.3. Participants

Adult caregivers of a child aged 9 to 23 months residing in the study areas were eligible
to participate in this study. A sample size of 250 children (50 per local-level government
area) was calculated using immunization coverage and census population data. Caregivers
were randomly recruited from villages within each local-level government area. To do
this, data collectors went to every second house. Eligible caregivers from each village
were invited to participate in this study. Informed written consent was collected from
each participant before any data were collected. If a caregiver had multiple children aged
between 9 and 23 months, they only reported on their oldest child within that age range.

2.4. Data Collection

We developed a survey to collect social and behavioral insights to routine childhood
immunization, informed by previous surveys used to capture social and behavioral insights
to routine childhood immunization as well as the WHO Behavioural and Social Drivers
of Vaccination tool [17–20]. The survey was translated into Tok Pisin by PNG translation
company. The Tok Pisin translation was further adapted to the local context in consultation
with healthcare workers, community members, and local researchers during the pilot
testing phase.

Research officers received training on implementing the survey in two workshops.
This training included a discussion to reflect on beliefs or expectations that may influence
the interview to reduce interviewer bias. Research officers collected data from participants
in a face-to-face interview using REDCap software v13.3.0 installed on electronic tablets
and hosted on Burnet’s institutional server. The survey was available in both English and
Tok Pisin and used branching logic and validation rules where appropriate to strengthen
data collection quality. Vaccination status was checked by reviewing records in the child
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health book when available and asking the caregiver to recall when the child received their
vaccines.

2.5. Operational Definitions

For the purposes of this analysis, the following definitions were used:
Timely vaccination: a child who is vaccinated from two days before the vaccine due

date as per the PNG immunization schedule and within 30 days after the recommended
due date (Table 1) [7].

Delayed vaccination: a child who was vaccinated later than 30 days from the recom-
mended due date (Table 1) [7].

2.6. Outcome

This study analyzed two outcomes of interest. Outcome one is timely receipt of DTP1,
which is defined as administered to a child between 28 and 60 days from birth. Outcome
two is timely receipt of MR1, which is defined as administered to a child between 178 and
210 days from birth. Children were also classified as delayed if the child had received the
vaccine, but no date was available via recall or from the date recorded in the child health
book. Analyses were conducted using Stata v17.0 (StataCorp, College Station, TX, USA).

2.7. Co-Variates

We collected demographic data capturing participant location, education level, sex,
and age. For education, we grouped responses into “primary or less”, “high/secondary”,
and “tertiary/vocational”. Disability questions were adapted from the Washington Group
on Disability Statistics questions, which asked about any difficulties with seeing, hearing,
or movement [21]. We grouped caregiver and child living with a disability responses into
“no disability” or “disability”.

We used a four-point Likert scale to measure trust in healthcare workers. We grouped
“a little” and “moderately”. The number of participants in the “a little” category did not
provide a meaningful comparison. Combining “a little” with “moderately” allowed for a
meaningful comparison to be made. No participants selected “not at all” so this category
was removed from the analysis.

A three-point Likert scale was to measure affordability of taking a child to be vac-
cinated. We grouped “not at all affordable” and “somewhat affordable” together as a
comparison to “affordable”, which allowed for us to investigate any participants that
noted any issues with affordability, noting that vaccines are administered free of charge in
PNG. We grouped clinic wait time into “less than one hour”, “between 1 h and less than
two hours”, and “greater than two hours”.

2.8. Data Analysis

Timely DTP1 and MR1 receipt was analyzed using an exponentiated Poisson regres-
sion model. We chose this generalized linear model (Poisson distribution) because of the
distribution of the outcomes. Co-variates for the modelling were chosen from the previ-
ous literature and expert guidance of the variables of interest [9,22]. Sociodemographic
characteristics were analyzed using descriptive statistics. The univariate and multivariate
incidence rate ratio (IRR) and 95% confidence intervals (95% CI) are reported. Partici-
pants who had missing data on the outcome or any of the co-variates in the modelling
were excluded.
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3. Results
3.1. Descriptive Data

A total of 237 caregivers met the eligibility criteria and provided informed consent.
Demographic characteristics are reported in Table 2. Almost half (49.4%; n = 117) of
caregivers reported an education level of primary school or less. Most caregivers were
mothers (87%; n = 206) and lived in rural areas (86.9%; n = 206). Most participants were
aged between 20 and 30 years (62.9%; n = 149). Among caregivers, 54% reported household
duties as their form of employment, followed by gardener/farmer at 24.1%. There were
slightly more male children (53.2%; n = 126) reported. Twelve percent (29) of caregivers
reported living with a disability, but very few children were reported as living with a
disability (1.3%; n = 3).

Table 2. Descriptive statistics (N = 237).

Category Frequency (%)

DTP1
Timely 142 (59.9)
Delayed 73 (30.8)
Missing 22 (9.3)

MR1
Timely 81 (34.2)
Delayed 98 (41.4)
Missing 58 (24.4)

Caregiver education level
Primary or less 117 (49.4)
High/secondary 79 (33.3)
Tertiary/vocational 40 (16.9)
Missing 1 (0.4)

Urban/rural
Urban 31 (13.1)
Rural 206 (86.9)

Caregiver relationship to the child
Mother 206 (87)
Father 6 (2.5)
Grandmother 14 (5.9)
Aunty 9 (3.8)
Older sibling
Other family member

1 (0.4)
1 (0.4)

Caregiver age
18–20 years 4 (1.7)
20–30 years 149 (62.8)
31–40 years 64 (27.0)
41–50 years 17 (7.2)
50+ years 3 (1.3)

Caregiver employment
Gardener/farmer 57 (24.1)
Small business owner 9 (3.8)
Household duties 128 (54.0)
Student 11 (4.6)
Formal full-time employment 5 (2.1)
Formal part-time employment 8 (3.4)
Unemployed 17 (7.2)
Other 2 (0.8)

Outcome data for DTP1 was available for 91% (215) participants and 75% (179) for
MR1. Overall, 59.9% (142) of children were vaccinated within the “timely” window for
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DTP1 vaccine and 34.1% (81) for MR1 vaccine (Table 2). Of the 215 caregivers who provided
outcome data for DTP1, 96% (206) identified as female and 77% (159) of these 206 females
gave birth in a health facility. Of the 179 caregivers who provided outcome data for
MR1, 72% (171) identified as female and 78% (133) of these 171 females gave birth in a
health facility.

Of the 142 children who received DTP1 with a recorded date within the timely
window, 16.2% (23) were ascertained through checking the child health book record,
78.9% (112) through checking the child health book record alongside parental recall, and
4.9% (7) through parental recall only. Of the 81 children who received MR1 with a recorded
date inside the timely window, 12.3% (10) were ascertained through checking the child
health book record, 80.2% (65) through checking the child health book record alongside
parental recall, and 7.4% (6) through parental recall only.

3.2. Factors Associated with DTP1 Timeliness

One hundred and seventy-nine (75%) participants were included in the DTP1 time-
liness analysis; those with missing data for the outcome or co-variates of interest were
excluded. This analysis shows that timely receipt of DTP1 is significantly positively as-
sociated with a facility-based birth and having trust in healthcare workers (Table 3). A
mother giving birth at a health facility was 93% more likely to have their child vaccinated
on time for DTP1, compared to mothers who did not give birth at a health facility. Higher
levels of trust in healthcare workers increases the likelihood of getting their child vacci-
nated with DTP1 by 53%, compared to caregivers who trusted healthcare workers a little
or moderately.

Table 3. Factors associated with timely DTP1 receipt (n = 179).

N Univariate IRR 95% CI Multivariate IRR 95% CI

Caregiver education level
Primary or less 85 1 (reference) - 1 (reference) -
High/secondary 63 1.21 0.95, 1.53 1.11 0.88, 1.40
Tertiary/vocational 31 1.09 0.79, 1.50 0.95 0.68, 1.31

Urban/rural
Urban 18 1 (reference) - 1 (reference) -
Rural 161 1.05 0.71, 1.55 1.07 0.74, 1.56

Child sex
Male 95 1 (reference) - 1 (reference) -
Female 84 1.23 0.99, 1.53 1.23 0.98, 1.53

Mother gave birth at a health facility
No 27 1 (reference) - 1 (reference) -
Yes 152 2.09 1.21, 3.60 1.93 1.10, 3.38

Mother had Td vaccine
No 20 1 (reference) - 1 (reference) -
Yes 159 1.48 0.90, 2.43 1.16 0.69, 1.94

Affordability of taking your child to be vaccinated
Not at all affordable or somewhat affordable 79 1 (reference) - 1 (reference) -
Affordable 100 1.14 0.91, 1.43 1.11 0.89, 1.38

Travel > 30 min to clinic
No 41 1 (reference) - 1 (reference) -
Yes 138 1.01 0.78, 1.32 1.05 0.82, 1.35

Clinic wait time
<1 h 63 0.95 0.69, 1.31 0.85 0.63, 1.15
1–<2 h 77 1.13 0.85, 1.52 1.11 0.84, 1.47
≥2 h 39 1 (reference) - 1 (reference) -

Vaccinated through outreach or mobile clinic
No 68 1 (reference) - 1 (reference) -
Yes 111 0.95 0.76, 1.19 0.94 0.76, 1.17

Immunization service satisfaction
No 60 1 (reference) - 1 (reference) -
Yes 119 1.06 0.83, 1.34 0.86 0.66, 1.11
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Table 3. Cont.

N Univariate IRR 95% CI Multivariate IRR 95% CI

Trust healthcare workers
A little or moderately 73 1 (reference) - 1 (reference) -
Very much 106 1.39 1.08, 1.79 1.53 1.17, 1.99

Healthcare worker explains immunization services
and answers caregiver questions well

No 93 1 (reference) - 1 (reference) -
Yes 86 1.02 0.82, 1.27 0.98 0.78, 1.22

3.3. Factors Associated with MR1 Timeliness

A separate timeliness analysis for MR1 was completed, including 62% (147) of survey
participants; those with missing data for the outcome or co-variates of interest were ex-
cluded. This analysis shows that timely receipt of MR1 is significantly positively associated
with a caregiver having a higher education level, caregiver reporting that it is affordable to
take a child to be vaccinated, and a healthcare worker explaining immunization services
and answering caregiver questions well (Table 4). A caregiver with a tertiary/vocational
education was 79% more likely to get their child vaccinated on time for MR1 compared
to caregivers who had primary-level education or less. Caregivers who reported that it is
affordable to take a child to be vaccinated are 52% more likely to get their child vaccinated
on time for MR1 compared to caregivers who said taking your child to be vaccinated is
not at all affordable or somewhat affordable. A healthcare worker explaining immuniza-
tion services and answering questions well increases the likelihood of getting their child
vaccinated for MR1 by 68% compared to the reference category.

Table 4. Factors associated with timely MR1 receipt (n = 147).

N Univariate IRR 95% CI Multivariate IRR 95% CI

Caregiver education level
Primary or less 70 1 (reference) - 1 (reference) -
High/secondary 50 1.4 0.91, 2.13 1.33 0.88, 2.01
Tertiary/vocational 27 1.65 1.06, 2.58 1.79 1.15, 2.78

Urban/rural
Urban 15 1 (reference) - 1 (reference) -
Rural 132 1.13 0.59, 2.17 1.47 0.76, 2.85

Child sex
Male 77 1 (reference) - 1 (reference) -
Female 70 1.40 0.97, 2.01 1.42 1.00, 2.02

Mother gave birth at a health facility
No 21 1 (reference) - 1 (reference) -
Yes 126 1.66 0.82, 3.36 1.10 0.54, 2.23

Mother had Td vaccine
No 14 1 (reference) - 1 (reference) -
Yes 133 2.21 0.79, 6.14 1.67 0.58, 4.75

Affordability of taking your child to be vaccinated
Not at all affordable or somewhat affordable 67 1 (reference) - 1 (reference) -
Affordable 80 1.56 1.06, 2.31 1.52 1.04, 2.22

Travel >30 min to clinic
No 32 1 (reference) - 1 (reference) -
Yes 115 1.13 0.71, 1.80 1.34 0.87, 2.05

Clinic wait time
<1 h 44 1.07 0.68, 1.69 0.94 0.62, 1.42
1–<2 h 70 0.79 0.50, 1.26 0.73 0.48, 1.09
≥2 h 33 1 (reference) - 1 (reference) -

Vaccinated through outreach or mobile clinic
No 51 1 (reference) - 1 (reference) -
Yes 96 0.76 0.53, 1.09 0.82 0.58, 1.15

Immunization service satisfaction
No 54 1 (reference) - 1 (reference) -
Yes 93 1.24 0.83, 1.84 0.82 0.53, 1.24



Vaccines 2025, 13, 156 8 of 13

Table 4. Cont.

N Univariate IRR 95% CI Multivariate IRR 95% CI

Trust healthcare workers
A little or moderately 61 1 (reference) - 1 (reference) -
Very much 86 1.41 0.95, 2.10 1.46 0.98, 2.16

Healthcare worker explains immunization services
and answers caregiver questions well

No 81 1 (reference) - 1 (reference) -
Yes 66 1.56 1.08, 2.25 1.68 1.18, 2.41

4. Discussion
This study describes factors associated with timely receipt of DTP1 and MR1 vaccine

in (un)der-vaccinated areas of East New Britain Province. We found that 59.9% of children
were vaccinated within the “timely” window for DTP1 vaccine and 34.1% for MR1 vaccine.
Timely receipt of DTP1 vaccine was positively associated with a facility-based birth and
trusting healthcare workers “very much” as compared to “a little or moderately”. Factors
positively associated with timely receipt of MR1 vaccine were the caregiver having com-
pleted tertiary/vocational education, the caregiver reporting that it is affordable to take
a child to be vaccinated, and healthcare workers explaining immunization services and
answering associated questions.

Results show that a facility-based birth was positively associated with children re-
ceiving timely DTP1 vaccine. Only 42% of women in PNG gave birth at a health facility
in 2023 [23]. This is slightly higher in East New Britain, with 52% of women who gave
birth at a health facility in 2023 [23]. This finding is supported by two DTP1 and measles-
containing vaccine timeliness studies conducted in Ethiopia, which similarly found that a
facility-based birth increased the odds of vaccinating their child on time [24,25]. However,
a study conducted in Pakistan found that compared with home births, those in a private or
public health facility had a significantly lower odds ratio for timely vaccinations [26]. Our
study along with the two studies conducted in Ethiopia show that a facility-based birth is
likely to result in more opportunities to promote the importance of vaccinating their child
in a timely manner [24,25].

We identified that caregivers trusting healthcare workers more was positively asso-
ciated with children receiving timely DTP1, and this appears to be consistent with other
studies across many settings. For example, a study in urban and rural areas of Kenya
found that more trust in healthcare workers was associated with higher odds of vaccine
completion [27]. A study conducted in the United States (US) that explored trust as a factor
in vaccination uptake for pregnant women found that provider vaccine safety, medical
knowledge and experience, along with beneficent intentions increase trust between the
consumer and provider [28]. This study also emphasized the importance of providers estab-
lishing trust through empathy when discussing vaccines [28]. If caregivers trust healthcare
workers, they may be more likely to access healthcare services [28]. More studies looking at
vaccination timeliness in low-middle income countries (LMICs) should consider including
trust in healthcare workers as an area of interest.

Education has also been found in some settings to be positively associated with a
higher likelihood of timely vaccination in children. A study conducted in Ethiopia found
that a mother/caregiver who attended primary or secondary was six times more likely to
vaccinate their child on time when looking across all scheduled routine vaccines [24]. For
education past secondary school level, the mother/caregiver was five times more likely
to vaccinate their child [24]. Another study conducted in Ethiopia that explored factors
associated with vaccination status for children aged 12–23 months found that a mother
who attained a secondary or above education was three times more likely to get their child
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vaccinated in a rural area and 2.8 times more likely in an urban area [29]. However, another
study conducted in Ethiopia found that education status was not a predictor of timely
MR1 [30]. Our study along with the two of the studies conducted in Ethiopia support the
notion that higher levels of education also increase the likelihood of timely vaccination.

Our study found that affordability of taking a child to be vaccinated is positively asso-
ciated with a child receiving MR1 on time. Studies conducted in LMICs and high-income
countries have found financial accessibility barriers impact vaccination uptake. A study
conducted in Burkina Faso found socioeconomic status impacts timely vaccination [31].
Similarly, a study conducted in South Africa found that healthcare professionals and care-
givers consider financial constraints to vaccinating their child(ren) as an access barrier [32].
This finding is supported by a study conducted in Kenya, which found that financial
constraints to receiving healthcare, including immunization, included the inability to pay
for transportation to the facility [31,33]. A systematic review of socioeconomic differences
in childhood vaccination in high-income countries found that travel and time costs of
taking the child to be vaccinated is an access barrier [34]. It is important to consider the
affordability of a taking a child to be vaccinated, such as transport costs, taking time off
work, or finding child care, when examining barriers to timely vaccination.

In our study, healthcare workers explaining immunization services and answering
associated questions well was positively associated with children receiving timely MR1
vaccine. The Kenyan study that examined what caregiver-level factors are associated
with children’s vaccination status found that people who reported higher patient-centered
quality of vaccination care had lower odds of having children with delayed or missed
vaccinations [27]. A study conducted in the US found that the biggest proportion of parents
who changed their minds about delaying or not getting a vaccination for their child listed
information or assurances from healthcare provider as their main reason [35]. Findings
from another study conducted in the US highlighted the importance of a doctor’s opinion
surpassing concerns about vaccines [28]. However, a study conducted in Tanzania found no
difference in vaccine uptake based on a mother’s perception of the vaccine provider–client
relationship [36]. Healthcare workers explaining immunization services and answering
associated questions can mean that the caregiver is more informed, and trust is built. More
studies looking at vaccination timeliness in LMICs should consider collecting data on
healthcare workers explaining immunization services and answering associated questions.

There are some limitations to this study. Sites were identified through mapping of
zero-dose and under-immunized children across East New Britain using health facility
DTP1, DTP3, and MR1 coverage data, alongside extensive consultation with the East
New Britian Provincial Health Authority and healthcare workers to guide feasibility and
site selection. Feasibility considerations included law and order challenges; study staff
safety and working conditions, including modes of transport; and funding needed to
reach remote areas. These feasibility considerations mean that our sample may be biased
towards more accessible locations and caregivers who were more accessible and engaged
with the healthcare system. This may mean that the proportion of children who were
immunized is over-represented. Increased funding to reach remote areas or to return to
the same site at different periods could be considered to address these limitations in future
studies. Participant answers may be influenced by social desirability bias, with participants
potentially reporting more socially desirable health seeking behaviors during interviews.
Additionally, we are only able to present the association of co-variates to the two outcomes
of interest due to the small sample size.

This analysis is part of the first cross-sectional survey implemented to capture barriers
and enablers to routine childhood immunization in the five local-level government areas in
Gazelle and Kokopo Districts in East New Britain, PNG. Data were collected from urban,
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rural, inland, and small island communities to enable some generalizability to other similar
settings. Therefore, although these results are specific to the East New Britain context, it is
likely that similar factors underlie timeliness of vaccination in other areas of PNG, and this
should be further explored.

5. Conclusions
This study found that timely receipt of DTP1 vaccine was positively associated with

a facility-based birth and trusting healthcare workers “very much”. For MR1 vaccine,
we found that factors positively associated with timely receipt were the caregiver hav-
ing higher levels of education, affordability of taking a child to be vaccinated, and good
healthcare worker communication. A health system-strengthening approach is needed to
improve routine immunization delivery and timely receipt in support of the PNG National
Department of Health 2021–2025 Maternal and Newborn Health strategy. Activities could
include strengthening healthcare worker interpersonal skills to build trust between care-
givers and healthcare workers, and incentivizing women to give birth in a health facility.
These activities should be considered as part of the routine immunization programming
in the province, with targeted implementation guided by identified needs and reaching
priority un(der)-vaccinated populations.
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