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Objective: In the context of universal health insurance coverage, this study aimed to determine whether
urban—rural inequality still exists in preventive health care (PHC) amongst children in Taiwan.
Study design: Prospective cohort study.
Methods: A total of 184,117 mothers and their children born in 2009 were identified as the study cohort.
The number of children born in urban, satellite and rural areas was 40,176, 57,565 and 86,805, respec-
tively. All children were followed for 7 years, before which a total of seven times PHC were provided by

% Taiwan's National Health Insurance (MHI) programme. Ordinal logistic regression models were used to
Keywords: 2 C— . T B
Low birth weight assocmt? urbanisation Ie_vel with r_he I'reque_ncy of _PHC utilisation. Srmrlﬁe_d analyses were further per-
child formed in accordance with the children's birth weight and the mothers' birthplace.
Results: Children from satellite areas had higher utilisation for the first four scheduled PHC visits.
Children living in urban areas received more PHC for the fifth and sixth scheduled visits. Compared with
those from rural areas, children in satellite areas exhibited a small but significant increase in odds in PHC
utilisation, with a covariate-adjusted odds ratio (aOR) of 1.04 and 95% confidence interval (CI) of 1.02
—1.06. By contrast, no significant difference was observed between rural and urban areas (aOR = 1.01).
Further stratified analyses suggest more evident urban—rural difference in PHC utilisation amongst
children with low birth weight and foreign-born mothers.
Conclusions: Given a universal health insurance coverage and embedded mechanisms in increasing the
availability of healthcare resources in Taiwan, a slight urban—rural difference is observed in PHC uti-
lisation amongst children. Hence, sociodemographic inequality in utilisation of PHC still exists. This issue
should be addressed through policy intervention.

@ 2020 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.
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Introduction

Preventive health care (PHC) plays a crucial role in children's
health through the early detection of health problems. The chil-
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dren's PHC programme of Taiwan, also known as well-child visits,
provides scheduled primary immunisations and health checkups
for physical, developmental and behavioural problems; it also of-
fers counselling to care givers.' Regular health checkups for children

0033-3506/& 2020 The Royal Society for Public Health, Published by Elsevier Ltd. All rights reserved.
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have been effective in reducing neonatal and infant mortality,
decreasing the likelihood of hospitalisation and improving chil-
dren’s health.” Despite all these benefits, the utilisation rate of
health checkups varies worldwide. In the USA, for example, 58.9%
of children took recommended well-child visits in 2007—2008.° An
Australian survey conducted in 2012—2013 showed that 70.3% of
parents with children aged under 6 months and 48.6% of parents
with children aged 3—5 years reported that they regularly visit
child and family health nurses.” In Taiwan, the utilisation rate of
PHC for children under 7 years was approximately 70% in 2002 and
increased to 78.3% in 2015.°

Disparity in healthcare utilisation in urban and rural areas
amongst children has been reported in previous studies. The de-
terminants of such disparity can result from inadequate healthcare
resources, low socio-economic status of families, lack of insurance
coverage, poor health literacy of parents and negative attitude to-
wards health checkup in rural areas.”® Previous studies have shown
an evident urban—rural variation in morbidity and mortality
amongst children from developing countries;*'” meanwhile,
disparity still exists in health problems between urban and rural
areas amongst children from developed countries. These health
problems include hospitalisation due to physical abuse, emergency
department reliance, drug-related poisoning and underdiagnosis of
obesity, which are more prevalent in children living in rural areas
than in urban areas.'''* Although well-child visit can play varying
roles in different countries, reducing the gap in PHC utilisation
between urban and rural areas is expected to effectively improve
the disparity in children's health problems.

Health insurance coverage is a pivotal factor that determines
whether a baby will use PHC.' The low insurance coverage in rural
areas may result from the poor sodo-economic status of people from
such areas.”” The government of Taiwan launched its universal health
insurance coverage in 1994, and over 99% of Taiwan residents have
been insured since 2009.'° The present study aimed to determine if
urban—rural disparity in PHC utilisation still exists in Taiwan after
nearly two decades of universal health insurance coverage.

Methods
Data source

The data analysed in this study included Taiwan's national birth
notification (BN), national health insurance database (NHID) and
parents—child pair dataset (PCPD). BN includes various pieces of
information about mothers, including personal identification
number (PID), birthday, birthplace, delivery date and residential
city district/township at the time of delivery. BN also includes in-
formation regarding gestational week and birth weight for each live
birth. NHID comprises various subdatasets, including beneficiary
registry (BR) and inpatient/outpatient medical claims. BR includes
the demographic characteristics, insurance premium and PID of
each individual covered by Taiwan's Mational Health Insurance
(NHI) programme. NHID covers claim data for nearly all (>99%)
Taiwanese residents.'® To ensure the accuracy of claim data, the
National Health Insurance Administration (NHIA) performs quar-
terly expert reviews on a random sample for every 50 to 100
ambulatory and inpatient claims (NHIA, 2018}, and the information
available from MNHIA is considered complete and accurate.”

To obtain the link between newborns and their parents, we used
PCPD to identify parental PIDs for each newborn. By linking PCPD and
BN, we determined the gestational weels and birth weight of each
newborn. [n addition, paternal age at the time of delivery can be
obtained through the link between PCP’D and BR. The variousdatasets
and the study variables derived from these datasets are illustrated in
Appendix A. We also used the national death registry (DR) to identify

newborns that died under the age of 7 years and were unable to
complete the seven PHC visits provided by the NHI programme.

The current study protocol was approved by the Institutional
Review Board of National Cheng Kung University Hospital (No. B-
ER-107-014). Access to the aforementioned databases was
approved by the Health and Welfare Data Science Centre (HWDSC)
of the Ministry of Health and Welfare. To guard the data, the data
management and statistical analyses involved in this study were
conducted on-site at HWDSC.

Study design

This work is a nationwide cohort study of all neonates born in
2009, who were followed up until the age of 7 years. We initially
identified 186,044 newborns from BR in 2009. After excluding the
newborns whose mothers’ PIDs were not found in BN (n = 37) and
whose mothers’ residential city district/township was missing
(n = 509), 185,498 children were left in the study cohort. We
further excluded children who died during follow-up (i.e. prior to
the age of 7years) (n = 954). Atotal of 184,544 children were finally
included in the current analysis.

Level of urbanisation

On the basis of the information regarding the residential city
district/township of a mother at the time of delivery, we classified
maternal residential area into different urbanisation levels: rural,
satellite and urban areas. The classification scheme for determining
urbanisation level was proposed by Liu et al. who categorised all
316 city districts and townships in Taiwan into seven clusters in
accordance with population density, proportion of residents with
college or higher education levels, percentage of elderly (>65 years
old) people, proportion of the agricultural workforce and number
of physicians per 10° people.'® In this study, we regarded the most
and second most urbanised clusters as ‘'urban’ and ‘satellite’ areas,
respectively, and the remaining ones as 'rural’ areas."”

PHC services

In addition to the treatment-oriented medical care provided by
the NHI programme, the Health Promotion Administration (HPA) of
the Ministry of Health and Welfare also provides every child with
seven PHC services before his or her 7th birthday. PHC services
include primary regular physical examinations, dental checkup,
assessment of physical and mental development and screening for
various disorders, such as hearing loss, inherited metabolic disorders
and ophthalmological problems.” Regular PHC is expected to increase
the probability of early detection of certain disorders, and thus, pro-
vide timely referrals for clinical treatment. These services are directly
provided by paediatricians under contract with the NHI programme.

Every child may receive PHC service when he or she reaches the
ages of 0—2 months (1st), 2—4 months (2nd), 4—10 months (3rd),
10 months to 1.5 years (4th), 1.5—2 years (5th), 2—3 years (6th) and
3—7 years (7th). The utilisation of PHC service during the afore-
mentioned periods can be identified from the medical order codes
in NHID, which were IC11/IC71, IC12/IC72, IC13/IC73, IC15/IC75,
IC16/IC76, IC17/IC77 and IC19(IC79, respectively.

Covariates

A number of parental and children's characteristics were
considered, including paternal and maternal ages at the time of
delivery, birth weight and mother's birthplace. Birth weight was
classified as normal birth weight (NBW, =2500 g}, low birth weight
(LBW, 1500-2499 g) and very low birth weight (VLBW, <1500 g).
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Paternal and maternal ages were categorised as <18, 18 to <25, 25
to <35 and =35 years. Maternal birthplace was grouped under
‘otherwise’ if a mother was not a native-born Taiwanese.

Statistical analysis

Sociodemographic characteristics were compared amongst chil-
dren with maternal residential city district/township in rural, satellite
and urban areas. We used a Chi-squared test to compare the differ-
ences of discrete variables and Student's t-test to compare continuous
variables.The prevalence of PHC utilisation was calculated by dividing
the total number of utilisation by the study's children with the total
number of children. A Chi-squared test was also performed to
compare the prevalence of PHC utilisation at each scheduled visit
amongst children living in rural, satellite or urban areas.

We used an ordinal logistic regression model to estimate the
odds of higher PHC utilisation in association with urbanisation level
and various covariates. Crude odds ratio (OR), adjusted OR and their
corresponding 95% confidence intervals (Cls) were estimated from
the regression coefficients derived from the ordinal logistic
regression. We tested the assumption of proportional odds for the
ordinal logistic regression model and determined that the
assumption holds.” All data management and analyses were per-
formed using statistical software SAS for Windows (version 9.4;
SAS Institute, Cary, NC). A P-value of 0.05 or less was considered
statistically significant.

Results

Table 1 shows and compares the characteristics of the study's
children in rural, satellite and urban areas. A higher number of boys
were reported in the three study groups. The prevalence of LBW
children was higher in rural areas (8.09%) than in satellite (7.62%)
and urban (7.64%) areas. Most mothers had given birth at the age of

Table 1
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25-34 years ( 72%—74%). Mothers under 18 years old were slightly
more common in rural areas (0.65%) than in satellite (0.35%) and
urban (0.25%) areas. Similarly, fathers in rural areas were slightly
younger. Approximately 6.03% of the study's children had foreign-
born mothers, with higher prevalence amongst children from rural
areas (7.07%) than from satellite and (5.39%) urban (5.64%) areas.

Fig. 1 compares PHC utilisation for each scheduled visit amongst
the three study groups. Within-group and between-group varia-
tions were observed in utilisation rate. In all three study groups, the
1st scheduled visit was associated with the lowest utilisation rate,
and the 3rd and 4th scheduled visits tended to have higher rates. In
addition, whilst the difference in utilisation rate was small between
satellite and urban areas, children from rural areas tended to have
lower utilisation rates for most of the scheduled visits. The detailed
information about utilisation and comparison amongst the study
groups are presented in Appendix B.

Table 2 provides the crude and covariate-adjusted ORs of the
high utilisation of PHC services in association with urbanisation
level and various covariates. Compared with children living in rural
areas, those from satellite areas had significantly higher odds of
utilising PHC service (adjusted OR: 1.04, 95% Cl: 1.02—1.06). Such
significantly elevated OR, however, was not observed amongst
children from urban areas. Apart from lower urbanisation, a num-
ber of covariates were also associated with significantly lower
utilisation, including lower birth weight (adjusted OR: 0.85, 95% Cl:
0.82—0.88 for LBW; adjusted OR: 0.20,95% CI: 0.18—0.22 for VLBW),
younger parents [adjusted OR: 0.72, 95% Cl: 0.61—-0.88 for mothers
<18 years; adjusted OR: 0.51 (95% Cl 0.33—-0.78) and 0.85 (95% CI
0.81-0.89) for fathers <18 years and 18—24 years, respectively| and
foreign-born mothers (adjusted OR: 0.64, 95% Cl: 0.62—0.67).

We assessed the potential effect modification by each covariate
and noted significant (P < 0.05) interactions of urbanisation level
with birth weight and maternal birthplace. We then performed
stratified analyses in accordance with the two effect modifiers. The

Comparison of characteristics among study subjects with different residential levels of urbanisation.

Characteristics Level of urbanisation
Rural Satellite Urban P-value
n % n % n %
Cender 013
Male 45,350 52.24 29,787 5174 20,824 51.83
Female 41,454 47.76 27377 4825 19,352 4817
Birthweight <0.01
MNormal 79,782 91., 53,181 9239 37,106 9236
Low 6434 741 4005 696 2801 6.97
Very low 588 0.68 378 0.66 269 0.67
Mean + SD 3066.6 45059 3079.5 447.71 3086.5 452,39 =0.01
Maternal age (yrs) =0.01
<18 564 0.65 20 0.35 100 0.25
18-24 13,880 15.99 5031 874 3037 7.56
25-34 62,499 72.00 42396 7365 29,526 73.49
=35 9861 11.36 9936 17.26 7513 18.70
Mean + SD 2041 4.63 30.89 445 31.22 4.39 =0.01
Paternal age (yrs) <0.01
<18 52 0.06 6 0.01 3 <0.01
28-24 5356 6.17 1704 296 940 234
25-34 56,795 65.47 34,832 60.52 23,765 59.15
=35 24,601 28.36 21,022 36.52 15468 38.50
Mean + SD 3248 5.35 33.72 5.05 34.03 5.05 =0.01
Mother's birthplace <0.01
Taiwan 80,670 92.93 54,461 9461 37,912 94.36
Otherwise 6134 7.07 3103 539 2264 5.64
Total 86,804 47.04 57,564 3119 40,176 21.97

4 Mormal birthweight : =2500g, low birthweight: 1500—-24%9g, very low birthweight: <1500g.

" Based on %* or Student's t test.

 Inconsistence between total number and summation of specific numbers for some variables was due to missing data.
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Fig. 1. Graphic illustration of urbanisation level specific prevalence of preventive

healthcare visit for each scheduled visit at age 0—6 years.

urban—rural difference in OR of high PHC utilisation was only sig-
nificant amongst [BW infants and those with foreign-born
mothers. Amongst LBW infants, satellite (adjusted OR: 1.09, 95%
CI: 1.01-1.18) and urban (adjusted OR: 1.17, 95% Cl: 1.08—1.27 ) areas
were associated with a significantly higher adjusted OR of PHC
utilisation, with a significant trend. A similar trend was observed
amongst VLBW children (corresponding adjusted OR = 1.09 and
122, P = 0.13) and those with foreign-born mothers (adjusted
OR = 1.09 and 1.19, P < 0.01), as shown in Table 3.

Discussion

Only a slight urban—rural difference in PHC utilisation was
observed amongst young children in the context of universal health
insurance coverage in Taiwan. However, urban—rural difference
was more evident in certain segments of children's population,
including children with lower birth weight and foreign-born
mothers. In addition, some sociodemographic characteristics
were associated with lower PHC utilisation, including lower birth
weight, younger or older parents and foreign-born mothers.

The small disparity across different urbanisation levels noted in
our findings slightly differs from observations made in other
countries that frequently do not have universal health coverage. A
US study reported a covariate-adjusted difference of 12.2% in well-
child visit adherence ratio in favour of children from metropolitan
statistical areas (MSAs) compared with those living in non-MSA
areas in 2007—2008.” Although this US study determined that
the utilisation of well-child visits increased through years 1996—98
to 2007—08, the increase was smaller in uninsured subgroups than
in insured ones. [n the uninsured children population, the increase
in adherence ratio was from 4.8% to 32.0%; by contrast, the increase
was from 9.7% to 56.6% during the same period amongst publicly
insured children and from 14.6% to 63.6% in the privately insured

Table 2
0Odds ratio of higher frequency of preventive healthcare utilisation in association with level ofurbanisation and other sociodemographic characteristics.
Total number of preventive healthcare utilisation Crude estimate Adjusted estimate
i} 1 2 3 4 5 6 7 OR* 95% CI P OR' a5% C1* P

Level of urbanisation

Rural 1554 2403 3799 6233 10,506 17,284 24094 20,931 Ref. Ref.

Satellite 785 1322 2162 3752 6873 11,988 17,082 13,600 1.06 1.04-1.08 =001 1.04 1.02-1.06 <0.01

Urban 549 995 1556 2654 4825 8498 12,025 Q074 1.02 1.00-1.04 0.05 1.01 1.00-1.04 021
Cender

Male 1514 2394 3837 6632 11,728 19,749 27618 22,489 Ref. Ref.

Female 1374 2326 3680 6007 10,476 18,021 25583 21,116 1.02 1.00-1.03 0.06 1.02 1.00-1.04 0.02
Birthweight"”

Normal 2451 4156 6711 11365 20,369 35,050 49417 40,550 Ref. Ref.

Low 307 466 638 1092 1646 2529 3584 2978 0.84  082-0.87 =001 0.85 0.82—-0.88 <001

Very low 130 a8 168 182 189 191 200 77 020 0.18-022 =001 0.20 0.18-0.22 <001
Maternal age (yrs)

<18 39 59 as 110 125 159 177 102 046  040-0.51 =001 0.72 0.61-0.85 <0.01

18-24 472 784 1123 1787 2876 4406 5703 4797 Ref. Ref.

25-34 1769 3046 4982 8692 15,741 27,484 39670 33,036 1.30 127-1.33 <001 1.17 1.13-1.20 <0.01

=35 608 831 1317 2050 3462 5721 7651 5670 1.03 1.00-1.06 0.06 1.01 0.97-1.05 0.58
FPaternal age (yrs)

<18 3 8 5 5 12 12 8 0.35 023-0.53 =001 0.51 0.33-0.78 <0.01

18—-24 190 271 436 669 1025 1568 2102 1739 076 073-0.80 <001 0.85 0.81-0.89 <0.01

25-34 1392 2530 4234 7480 13,571 23,623 33015 28,647 Ref. Ref.

=35 1303 1911 2842 4485 7600 12,567 17,172 13,211 0.82 0.80-0.83 =001 0.88 0.87-0.90 <0.01
Maother's birthplace

Taiwan 2412 4053 6746 11589 20,718 35,656 50488 41,381 Ref. Ref.

Otherwise 476 667 771 1050 1486 2114 2713 2224 0.60  058-0.62 =001 0.64 0.62—-0.67 <0.01
Total 2888 4720 7517 12639 22204 37,770 53201 43,605

% OR: odds ratio; Cl: confidence interval.

b Normal birthweight: =2500g, low birthweight: 1500—2499g, very low birthweight: <1500g.
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Table 3
0dds ratio of higher frequency of preventive healthcare utilisation in association with levels of urbanisation stratified by children's birthweight and birthplaces of mothers.
Total number of preventive healthcare utilisation aOR* 95% P-value for P-value for
0 ] 5 3 1 5 5 7 interaction trend in OR
Birthweight” P=001
MNormal
Rural 1335 2118 3364 5567 9591 15,963 22336 19,508 Ref.
Satellite 663 1171 1938 3308 6318 11,116 15,902 12,675 104 1.02-1.06
Urban 453 867 1409 2400 4460 7971 11179 8367 100 0.98-1.02 P =087
Low
Rural 158 239 349 569 823 1233 1671 1392 Ref.
Satellite 82 118 174 305 497 806 1121 a02 109 1.01-1.18
Urban 67 109 115 218 326 490 792 684 117 1.08-1.27 P =001
Very low
Rural 61 46 86 a7 a2 88 8 31 Ref.
Satellite 40 33 50 49 58 66 59 23 109 0.86—-1.39
Urban 29 19 32 36 39 37 54 23 122 0.93-1.60 P=0.13
Mother's birthplace P =001
Taiwan
Rural 1284 2042 3377 5658 9690 16,159 22689 19,771 Ref.
Satellite 665 1137 1954 3480 6474 11,420 16332 12,999 104 1.02-1.06
Urban 463 874 1415 2451 4554 8077 11467 8611 100 0.98—-1.02 P =063
Otherwise
Rural 270 361 422 575 816 1125 1405 1160 Ref.
Satellite 120 185 208 272 399 568 750 601 109 1.01-1.18
Urban 86 121 141 203 2N 421 558 463 119 1.09-1.30 P <001
Total 2888 4720 7517 12,639 22204 37,770 53201 43,605

* a0R: adjusted odds ratio; Cl: confidence interval.

Y Normal birthweight: >2500g, low birthweight: 1500—2499g, very low birthweight: <1500g.

children population.” Another US study observed a significant in-
crease in well-child visit adherence by 20%, which was accompa-
nied by a 28% reduction in the uninsured rate after the execution of
the Patient Protection and Affordable Care Act.”! Reasons that may
account for the dissimilarity in findings between our study and
those of others can be multifaceted, and insurance coverage may be
one of the crucial issues. A lack of insurance has been associated
with increased morbidity and mortality due to financial barriers to
health care.”>”* The implementation of the NHI programme in
Taiwan effectively removed such financial barriers and increase the
affordability of using healthcare services.'?

Taiwan launched its NHI programme, which covers nearly all
Taiwanese residents, in 1995. Such universal health insurance
coverage considerably benefits several disadvantaged populations,
such as children, the elderly, non-working adults and low-income
individuals, who may thereafter afford to receive health care at a
reasonable cost.”* Under the policy of Taiwan's NHI programme,
seven PHC visits are available to all children whose parents are only
required to pay a small amount of registration fee (approximately
USD 5) for each visit. PHC services are provided by general practi-
tioners or paediatrics specialists who can obtain subsidies from the
Health Promotion Administration via NHI's reimbursement.”** A
universal health insurance coverage may help parents with low
socio-economic status eliminate financial barriers to seeking PHC
services.

Apart from the affordability issue, improved accessibility
through the NHI policy may be another reason that accounts for the
slight urban—rural disparity in PHC utilisation by children. One of
the health disparity-eliminating strategies of the NHI programme is
to increase medical service supply in rural and remote areas.”® The
MNHI programme implements various integrated healthcare pro-
grammes in rural Taiwan with high reimbursement, increasing
physicians’ incentive to practice in rural areas.”’® In addition, the
local public health stations in each of the 316 city districts/town-
ships around Taiwan also provides well-baby clinic services to

parents, all of which has effectively improved healthcare resources
in rural Taiwan.” Huang et al. analysed 5-year data since the initi-
ation of Taiwan's NHI programme and reported that the
rural—urban disparity in the rates of ruptured appendix apparently
narrowed down; meanwhile, the rural—urban disparity in medical
utilisation exhibited greater improvement amongst children than
amongst adults.”® To further explore the slight urban—rural dif-
ference in PHC services observed in our study, we analysed the data
of two most socially deprived areas, i.e. aboriginal townships and
offshore islands in Taiwan.”’*® Table 4 shows that 5.49% and 2.03%
of preschool children from aboriginal townships and off-shore
islands, respectively, did not make any visit, which were higher
than the figure (1.38%) for the remaining children. Moreover, only
15.19% of children from aboriginal townships completed seven
visits. Meanwhile, 91.72% had at least one visit. These values were
considerably lower than the corresponding figures for children
from off-shore islands and other areas. The preceding analysis
suggested that some subgroups of children from rural Taiwan may
still receive noticeably inadequate PHC services. The considerably
low PHC utilisation observed in aboriginal townships may suggest
factors other than accessibility that limit PHC utilisation in
aboriginal townships. This issue warrants further investigations

Table 4
Preventive healthcare visit in aboriginal townships and off-shore islands as
compared to the other areas.

Preventive
healthcare visit

Ceographic areas

Aboriginal townships  Off-shore islands  Others

N = 5795 N = 8378 N = 170371

n k4 n E n k4
Complete 7 visits 880 1519 2053 2450 40900 24.01
Atleast one visit 5315 91.72 8152 9730 167,584 98.36
No wisit 318 549 170 203 2350 1.38
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because aboriginal townships and off-shore islands are considered
areas with the most limited healthcare accessibility in Taiwan.

In addition, we noted that the frequencies of PHC for the 1st (1
month after birth) and 7th (3—5 years old) scheduled visits were
relatively low in all the study groups. This observation could have
originated from different scenarios. Low utilisation in LBW babies
may be partly explained by the low overall utilisation of the 1st
scheduled visit. Some LBW babies were struggling with physical
prematurity and frequently receiving medical care during the 1st
month after birth. Parents of LBW infants could have paid more
attention to medical care than regular PHC for their babies. In
addition, Taiwan's NHI subsidises the mental and physical assess-
ments of VBLW babies in accordance with their corrected ages.
However, we might have underestimated PHC utilisation for VLBW
babies because the corrected age of VBLW babies was unavailable in
the National Health Insurance Research Database (NHIRD).

Moreover, mothers and babies staying in postpartum care cen-
tres for 1 month-long postpartum recuperation is prevalent in
Taiwan; some centres do not have contract paediatricians for PHC
services. Therefore, we speculate that some babies may miss PHC
for the 1st month after birth. The low utilisation of PHC for the
seventh scheduled visit might have another reason. For the study
birth cohort born in 2009, all PHC visits were matched to the
schedules of various vaccinations, except for the 7th scheduled
visit. Parents may be less motivated to utilise PHC if it is not aligned
with a scheduled vaccination.”” However, vaccinations for young
children have been rescheduled in Taiwan since 2012. At present,
children aged 3 years or older are scheduled to receive several
vaccines before they attend elementary school at 7 years old. Thus,
the utilisation rate of the 7th visit is expected to improve consid-
erably. Policy input changes dynamically; hence, continuously
monitoring PHC utilisation and regularly examining the entire
system should be strongly considered by health policy makers.

Although only a slight rural—urban disparity in PHC utilisation is
observed in Taiwan, considerable improvement can still be ach-
ieved, particularly in certain segments of children's population,
such as LBW babies, babies with foreign-born mothers and babies
from aboriginal townships. Cultural convictions may be a barrier to
parents bringing their children to receive PHC" A parent coach
model has been reported to improve the receipt of well-child care
in the US.*! Integrating culture into service provisions may be an
effective means to strengthen parents’ belief in receiving PHC.*” For
example, trained aboriginal nurses or those familiar with diverse
ethnic cultures may help parents perceive threats from babies’
disorders and the benefits of early detection. Elevating clinical
professional's self-efficacy also eliminates the barrier of PHC.*"
Delivering a multifaceted intervention for practical skills to clin-
ical practitioners increased the frequency and quality of Healthy
Kids Check in Australia. ™ We suggest that public health authorities
should develop tailored information for target parents and provide
useful materials about practical skills to clinical practitioners in
paediatrics and obstetrics, enhancing the belief in and self-efficacy
to utilise PHC of parents and clinicians.

A previous US study' reported that children with special needs
had higher compliance rate (86.6%) to well-child wvisits recom-
mended by the American Academy of Paediatrics compared with
children without special needs (56.4%). Another research on pre-
term baby's preventive care utilisation showed an increased OR of
good compliance if children's birth weight were 1500—-2500 g
(1.51),1000—1500 g ( 1.42) or under 1000 g(1.67).*" In contrast with
the aforementioned findings, our study presented the opposite

result, in which children with lower birth weight received less PHC
services in Taiwan. One of the potential reasons may be related to
the greater need of children with low birth weight to frequently
seek curative treatments because of their generally poor health
conditions. Physicians and parents may have overlooked PHC and
paid more attention to treating various health disorders suffered by
LBW children. In addition, a lack of norms and walid indicators for
making evaluation of LBW children's development may impede
physicians and parents from the optimal utilisation of PHC ser-
vices.” Given the higher prevalence of potential developmental
problems among LBW children throughout their childhood years,
the utilisation of scheduled PHC services should be emphasised in
LBW infants, particularly amongst those with VLBW. 4

Mother's birthplace was another factor that was significantly
associated with PHC utilisation. Children of foreign-born mothers
received less PHC utilisation. The number of children of foreign-
born mothers has been increasing in Taiwan. In 2017, 10% of chil-
dren in elementary schools had foreign-born mothers.”> Most
foreign-born mothers were from Asian countries, particularly from
China (64%) and Vietnam (19%).*° The majority of foreign-born
mothers married Taiwanese men with low socio-economic status
and were reported to less likely receive proper prenatal care and
health care.”” As such, children of foreign-born mothers were likely
to come from socio-economically disadvantaged families and their
parents could have inadequate health literacy with regard to the
importance of attending scheduled PHC services.

Apart from their roles as predictors of PHC utilisation, birth
weight and maternal birthplace were found to modify the magni-
tude of urban—rural disparity in PHC services. For NBW children,
minimal variation in PHC utilisation was observed across urbani-
sation levels. However, for LBW and VLBW children from urban
areas, a significant increase of 17% and 22%, respectively, was noted
in the OR of higher PHC utilisation. In addition, for children of
foreign-born mothers in urban areas, a 9% and 19% significantly
higher OR of higher PHC utilisation was observed amongst children
from satellite and urban areas, respectively; but such urban—rural
difference was less evident in children with Taiwan-born
mothers. Certain non-financial factors may be responsible for ef-
fect modification by low birth weight and maternal birthplace. LBW
children or those born to foreign mothers are believed to be asso-
ciated with low socio-economic families. Rural areas are typically
associated with inadequate public transportation supply, affecting
more people with low socio-economic status.*® In addition, rural
healthcare workers usually face barriers to information access and
distribution due to lack of funds, inadequate hardware and infra-
structure problems.”” Such limitation in disseminating health in-
formation to local people also likely affects low socio-economic
families. People with high socio-economic status will find it easier
to have a wide range of means of locating and accessing health
information resources even if they are living in rural areas. Tailored
strategies in improving the PHC visit of low socio-economic fam-
ilies by enhancing home visiting programmes may help reduce
urban—rural disparity in PHC utilisation amongst children from low
socio-economic families.*"

Our study exhibits several strengths. First, this study was the
first to use a prospective design to investigate young children's
utilisation of PHC. The information was based on the latest national
cohort, which may provide up-to-date information of PHC uti-
lisation by young children in Taiwan. Second, most previous studies
have attributed the urban—rural difference in health care to eco-
nomic barriers. The current study was based on Taiwan's NHI,
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largely eliminating affordability reasons. We found a slight associ-
ation of urbanisation level with children's PHC utilisation in a
setting with universal health coverage. This finding suggests the
importance of health insurance policy on the utilisation of PHC
services. Thirdly, we identified certain specific subgroups that are
more vulnerable to urban—rural disparity in PHC utilisation. The
results of the stratified analyses highlighted the need for additional
attention on these subgroups whilst designing PHC programmes.
Despite the aforementioned strengths, several limitations
should be noted in this study due to the use of secondary admin-
istrative datasets. First, we considered the city district/township of
mothers at the time of delivery to determine the urbanisation level
of residence of children aged 0—7 years. This method can be subject
to misclassification if the children are not living with their mothers
or if they have moved to other areas after birth. However, we do not
have sufficient information to clarify this issue. Second, other fac-
tors identified as associated with PHC utilisation, such as household
income, language used by parents and the health literacy of care-
givers, were not considered and analysed in this study.*"*
Incomplete consideration of these factors might have entailed
confounding, at least to a certain extent, in our study.

Conclusion

Urbanisation level posed only a slight influence on the PHC
utilisation of children under Taiwan's universal health coverage
setting. However, the urban—rural disparity in PHC utilisation was
more apparent in certain segments of children's population,
including LBW children and children with foreign-born mothers.
Policy makers should provide additional attention to improving
PHC utilisation amongst LBW children and children of younger
mothers, younger/older fathers and foreign-born mothers.

Author statements
Ethical approval

This research has been approved by National Cheng Kung Uni-
versity Governance Framework of Human Research Ethics [project
number: 107—116].

Funding

This work was supported by Health Promotion Administration
from Ministry of Health and Welfare in Taiwan [project number
(1070310, 2018].

Competing interests

MNone declared.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.puhe.2020.02.011.

References

1. Selden TM. Compliance with well-child visit recommendations: evidence from
the medical expenditure panel survey, 2000-2002. Pediatrics 2006;118:
e1766—78. https://doLorg/10.1542{peds 2006-0286,

2. Chen CS, Liu TC, Lin HC, Tian WH. The effect of Taiwan's National Health In-
surance on infants' preventive care use and inpatient care use. Health FPol
2007;80:432—43. https://doLorg(10.1016/j. healthpol 2006.04.003.

3. Health Promotion Administration, Ministry of Health and Welfare, Taiwan.
Annual report of health promotion administration 2016 Part 2 Healthy birth and

10.

11.

12

13.

14

15.

19.

20.

21.

22,

23,

24,

25,

26.

growth. 2016. https://health99.hpa.gov.tw feducZone fedu_detail.aspx?
Catld ~21937. [Accessed 22 July 2019].

. Tom JO, Tseng CW, Davis |, Solomon C, Zhou C, Mangione-Smith R Missed well-

child care visits, low continuity of care, and risk of ambulatory care-sensitive
hospitalizations in young children. Arch Pediatr Adolesc Med 2010;164:
1052—8. https:/jidoi.org/10.1001 farchpediatrics. 201 0,201,

. Abdus §, Selden TM. Adherence with recommended well-child visits has

grown, but large gaps persist among various socioeconomic groups. Health Aff
2013:32:508—15. https: [{doLorg/10.1377/hithaff.2012.0691.

. Rossiter C, Fowler C, Hesson A, Kruske S, Homer CSE, Schmied V. Australian

parents' use of universal child and family health services: a consumer survey.
Health Soc Care Community 2019:27:472-82. https://dotorg/10.1111/
hse 12667,

. Farmer J, Iversen L, Campbell NC, Guest C, Chesson R, Deans G, et al. Ruralf

urban differences in accounts of patients' initial decisions to consult primary
care. Health Place 2006:12:210-21. https:f{doLorg/10.1016/
j.healthplace.2004.11.007,

. ljarotimi IT, Fatiregun AA, Adebiyi OA, llesanmi 08, Ajumobi O. Urban—rural

differences in immunisation status and associated demographic factors among
children 12-59 months in a southwestem state, Nigeria. PloS One 2018;13.
https://doi.org/10.1371 /journal. pone 0206086, e0206086.

. McClure K, Jun JK, Johnson CR, Fischer PR, Lu L, Vy S, et al. Disparities in rural-

vs-urban achievement of millennium development goals in Cambodia: impli-
cations for current and future child health. Poediatr Int Child Health 2018:38:
235-43. https:/jdoi.org/10.1080/20469047.2018.1515811.

Beatriz ED, Molnar BE, Griffith JL, Salhi C. Urban-rural disparity and urban
population growth: a multilevel analysis of under-5 mortality in 30 sub-
Saharan African countries. Health Place 2018:52:196—204. hitps://dovorg/
10,1016/ phealth place. 2018.06.006.

Puls HT, Bettenhausen JL, Markham JL, Walker |M, Drake B, Kyler KE, et al
Urban-rural residence and child physical abuse hospitalizations: a national
incidence study. [ Pediatr 2018:205:230-5. https://dotorg/10.1016]
Ljpeds.2018.09.071.

SanGiovanni CM], Morella K, Basco Jr W. Underdiagnosis and lower rates of
office visits for overweight /obese pediatric patients in rural compared with
urban areas. South Med | 2017;110:480-5. https:[/doiorg/10.14423]
SMJ.O00000000000067 2,
Uva JL, Wagner VL, Gesten FC. Emergency department reliance among rural
children in medicaid in Mew York state. | Rural Health 2011:28:152—61. https://
doi.org/101111(1.1748-0361.2011.00377.x

Xiang ¥, Zhao W, Xiang H, Smith GA. ED visits for drug-related poisoning in the
United States, 2007. Am | Emerg Med 2012:30:293-301. https:(/doiorg/
10,1016/ Lajem.2010.11.031.

Coburn AF, McBride TD, Ziller EC. Patterns of health insurance coverage among
rural and urban children. Med Care Res Rev 2002:59:272—92. hitps://doLorg/
101179 1077 558702059003003,

. Mational Health Insurance Administration Taiwan. Statistics and surveys: the

national health insurance statistics in taiwan. 2000, hitps | www nhigow bw/
english/Content_List.aspx?
n=G16B97FEDF2C3614&topn=616B97FEDF2C3614; 2009, [Accessed 22 July
2019].

. Chen HF, Li CY. Effect-modifications by age and sex on the risks of coronary

artery disease and revascularization procedures in relation to diabetes. Dia-
betes Res in Pract 2007;75:88—-95, https:f{doLorg/10.1016/
J.diabres, 2006.05.020.

. Liu CY, Hung ¥T, Chuang YL, Chen Y], Weng WS, Liu JS. Incorporating devel-

opment stratification of Taiwan townships into sampling design of large scale
health interview survey. | Heoith Manag 2006:4:1-22. https:/fwww.
scienceopen.comfdocument?vid=d9313108-0e01-4100-a% 1-60ee1 52d8266.
Ko MC, Lin WH, Martini S, Chang YH, Chiu CT, Li CY. A cohort study of age and
sex specific risk of pyogenic liver abscess incdence in patients with type 2
diabetes mellitus. Medicine 2019;98. https://doLorg/10.7326/0003-4819-148
4-200802190-00004. e14849,

Kim JH. Assessing practical significance of the proportional odds assumption.
Stat Probab Lett 2003;65:233—9. https:(/doiorg/10.1016/).5pl.2003.07.017.
Ortega AN, McKenna RM, Chen ], Alcala HE, Llangellier BA, Roby DH. Insurance
coverage and well-child visits improved for youth under the Affordable Care
Act, but latino youth still lag behind. Acad Pedintr 2018;18:35—-42. https://
doi.org/10.1016fj.acap.2017.07.006,

Baker DW, Sudano [], Albert |M, Borawski EA, Dor A. Lack of health insurance
and decline in overall health in late middle age. N Engl | Med 2001;345:
1106—12. https:[/dotorg/10.1056/NEJMsa002887,

Lau JS, Adams SH, Park MJ, Boscardin W], Irwin Jr CE. Improvement in pre-
ventive care of young adults after the affordable care act: the affordable care
act is helping. JAMA Pediatr 2014:168:1101-6. hitps://doiorg/10.1001/
jamapediatrics. 2014.1691.

Cheng TM. Taiwan's new national health insurance program: genesis and
experience so far. Health Af 2003;22:61-76. https:(/doiorg/10.1377/
hithaff22.3.61.

Chen L, Yang WS, Lee 5D, Chang HC, Yeh CL. Utilization of well-baby care visits
provided by Taiwan's National Health Insurance program. Soc Sci Med 2004;59:
1647—59. https:[/doiorg/10.1016{j.socscimed 2004.02.008.

Huang N, Yip W, Chang HJ, Chou ¥]. Trends in rural and urban differentials in
incidence rates for ruptured appendicitis under the National Health Insurance




27

28

29,

30.

3L

32

33

34

35

CL Lu et al / Public Health 182 (2020) 102-109

in  Taiwan. Publ
j.puhe 2006.06.011,
Leu HI Chang WT, Lin MH, Chen T), Hwang Sj, Chou LF, et al. Urban-Rural
Disparity in geographical and temporal availability of pediatric clinics: a
nationwide survey in Taiwan, Pediatr Neonatol 2017;58:344-9,

Chang ¥C, Lin D, Tung HJ, Chiang PH, Hsu SW. Outpatient physical therapy
utilization for children and adolescents with intellectual disabilities in Taiwan:
a population-based nationwide study. Res Dev Disabil 2014;35:498-505.
Garg P, Eastwood ), Liaw 5T, Jalaludin B, Grace R. A case study of well child care
visits at general practices in a region of disadvantage in Sydney. PloS One
2018;13. 0205235,

Kataoka-Yahiro MR, Munet-Vilaro F. Barriers to preventive health care for
young children. | Am Acad Nurse Pract 2002:14:66-72,

Coker TR, Chacon §, Elliott MN, Bruno Y, Chavis T, Biely C, et al, A parent coach
model for well-child care among low-income children: a randomized
controlled trial. Pediatrics 2016;137. e20153013.

Alexander KE, Brijnath B, Mazza D. The challenges of trying to increase pre-
ventive healthcare for children in general practice: results of a feasibility study.
BMC Fam Proct 2015:16:94,

D'Agostino |4, Passarella M, Saynisch P, Martin AE, Macheras M, Lorch SA.
Preterm infant attendance at health supervision visits. Pediatrics 2015;136:
e794—802. hitps:/jdoiorg/10.1542 /peds 2015-0745.,

Stolt §, Lind A, Matomaki ), Haataja L, Lapinleimu H, Lehtonen L Do the early
development of gestures and receptive and expressive language predict lan-
guage skills at 5:0 in prematurely born very-low-birth-weight children?
J Commiun Disord 2016:61:16—28. https:({doLorg (10,1016 jcomdis.2016.03.002
Ministry of Education Taiwan. Statistics of new immigrant children entering
elementary school. 2017 [Chinese], http://stats.moe.gov.tw/files/analysis/son_
of_foreign_105.pdf; 2017, [Accessed 22 July 2019].

Health 2006;120:1055—63. https: //doiorg/101016/

36.

37

38.

30

41,

42,

109

Liao CC, Chan WY. Concerns over the life and health of alien brides from
southeastern Asia and mainland China. Tzu Chi Nursing fournal 2005:4:12—-6.
http: {fwww airitilibrary . com/Publicationfal DetailedMesh?docid = 16831624
200503~-4-1-12~16-a.

Huang CC, Li CY, Yang CH. Cultural implications of differing rates of medically
indicated and elective cesarean deliveries for foreign-born versus native-born
Taiwanese mothers. Matern Child Health | 2012;16:1008—14. https://doiorg/
101007 /s10995-011-0824-7.

Ogunbodede EO, Kida IA, Madjapa HS, Amedari M, Ehizele A, Mutave R, et al.
Oral health inequalities between rural and urban populations of the African
and Middle East region. Adv Dent Res 2015;27:18—25. https://doiorg (101177
0022034515575538.

Samuel S, Bayissa G, Asaminewu 5, Alaro T. Electronic information sources
access and use for healthcare services in govemmental and non-governmental
hospitals of western Oromia, Ethiopia: a cross sectional study. Ethiop | Health
Sci 2016;26:341—50. https:/ /doi.org (104314 /ejhsv26i4.6.

. Daoi L, Jepson R, Hardie 5. Realist evaluation of an enhanced health visiting

programme. PloS One 2017;12. https:/doLorg/10.1371 [journal pone 0180569,
e0180569,

Cohen AL Christakis DA. Primary language of parent is associated with dis-
parities in pediatric preventive care. | Pediatr 2006;148:254—8. https:([doiorg/
10.1016/j jpeds 2005.10.048,

Lee J¥, Divaris K DeWalt DA, Baker AD, Gizlice Z, Rozier RG, et al. Caregivers'
Health literacy and gaps in children's medicaid enrollment: findings from the
Carolina Oral Health Literacy Study. PloS One 2014:9. https:(/dotorg 101371/
joumal pone0110178. e110178.




Urban-rural disparity of preventive healthcare utilisation among
children under the universal health insurance coverage in
Taiwan: a national birth cohort analysis

ORIGINALITY REPORT

15, 13. 13, 0w

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

read.gxmd.com 20
Internet Source A)

www.mdpi.com 20
Internet Source A)

Wen-Ling Su, Chin-Li Lu, Santi Martini, Yuu- 1 o

0

Hueih Hsu, Chung-Yi Li. "A population-based
study on the prevalence of gestational diabetes
mellitus in association with temperature in
Taiwan", Science of The Total Environment,

2020
Publication

bmcpublichealth.biomedcentral.com 10
Internet Source A)
link.springer.com

InternetSpourceg 1%

Hua-Fen Chen, Ching-An Ho, Chung-Yi Li. "Risk 1 o
of heart failure in type 2 diabetes population: °



Comparison with non-diabetes subjects with and
without coronary heart diseases", Diabetes,
Obesity and Metabolism, 2018

Publication

Chin-Li Lu, Ya-Hui Chang, Yu Sun, Chung-Yi Li.
"A population-based study of epilepsy incidence
in association with type 2 diabetes and severe

hypoglycaemia", Diabetes Research and
Clinical Practice, 2018

Publication

1o

Chi-Chu Liu, Chin-Li Lu, Hari Basuki Notobroto,
Chiang-Chin Tsai, Pei-Hung Wen, Chung-Yi Li.
"Individual and neighborhood socioeconomic
status in the prediction of liver transplantation

among patients with liver disease", Medicine,
2019

Publication

1o

n www.pubfacts.com <1 y
Internet Source Y
10 Madbiettand <1y

journal, plos-org <1

x\::vm\é\t/.sggg.unic.ac.cy <1 "

global-ghr.org



Internet Source

<1%

research-repository.st-andrews.ac.uk

Internet Source p ry <1 %
worldwidescience.or

Internet Source g <1 %
escholarship.or

Internet Source p g <1 %
mafiadoc.com

Internet Source <1 %

Victoria H. Buelow. "Timely Immunization Series <1 y
Completion among Children of Immigrants”, °
Journal of Immigrant and Minority Health,
12/06/2007
Publication

ubmed.ncbi.nim.nih.gov

Il:r?ternet Source g <1 %
hub.hku.hk

Internet Source <1 %

Lu, Chin-Li, Hsiu-Nien Shen, Hua-Fen Chen, <1 o

and Chung-Yi Li. "Epidemiology of childhood
Type 1 diabetes in Taiwan, 2003 to 2008",
Diabetic Medicine, 2014.

Publication

www.degruyter.com



Internet Source
22

<%
e ecieneegev <1
et <1
Chun-Ying Wu, Ming-Shiang Wu, Ken N. Kuo, <1 o

Chang-Bi Wang, Yi-Ju Chen, Jaw-Town Lin. "
Effective Reduction of Gastric Cancer Risk With
Regular Use of Nonsteroidal Anti-Inflammatory

Drugs in —Infected Patients ", Journal of Clinical
Oncology, 2010

Publication

Chiang, Po-Huang, Yu-Chia Chang, Jin-Ding <1 o
Lin, Ho-Jui Tung, Lan-Ping Lin, and Shang-Wei °
Hsu. "Healthcare utilization and expenditure
analysis between individuals with intellectual
disabilities and the general population in
Taiwan: A population-based nationwide child
and adolescent study"”, Research in
Developmental Disabilities, 2013.

Publication

vermontforsinglepayer.org <1 o,

Internet Source

www.dovepress.com <1 0,

Internet Source




alzres.biomedcentral.com
Internet Source <1 %
Joanne E. Croker, John L. Campbell. <1 o
"Satisfaction with access to healthcare: 0
qualitative study of rural patients and
practitioners"”, Primary Health Care Research &
Development, 2009
Publication
Julie L. Hudson, Salam Abdus. "Coverage And <1 o
Care Consequences For Families In Which °
Children Have Mixed Eligibility For Public
Insurance", Health Affairs, 2015
Publication
www.ncbi.nlm.nih.gov
Internet Source g <1 %
www.repository.cam.ac.uk <1 .
Internet Source A)
lipidworld.biomedcentral.com
InErnet Source <1 %
www.cambridge.or
Internet Source g g <1 %
www.jabfm.or
Internet SJource g <1 %
Ning Lu. "Rural-Urban Differences in Health <1 o

Insurance Coverage and Patterns Among



Working-Age Adults in Kentucky", The Journal
of Rural Health, 03/2010

Publication

I\:::(\afvm\é\t/.Stgr\z:earchgate.net <1 o,
Chang, J. S., C.-R. Tsai, Y.-W. Tsai, and J. L. <1 o
Wiemels. "Medically diagnosed infections and °
risk of childhood leukaemia: a population-based
case-control study", International Journal of
Epidemiology, 2012.
Publication
Azeem Tariq Malik, Usman Younis Panni, <1 o
Bassam A. Masri, Shahryar Noordin. "The
impact of surgeon volume and hospital volume
on postoperative mortality and morbidity after
hip fractures: A systematic review", International
Journal of Surgery, 2018
Publication
Jessica Y. Lee, Kimon Divaris, Darren A. <1 o
DeWalt, A. Diane Baker, Ziya Gizlice, R. Gary °
Rozier, William F. Vann. "Caregivers’ Health
Literacy and Gaps in Children’s Medicaid
Enroliment: Findings from the Carolina Oral
Health Literacy Study"”, PLoS ONE, 2014
Publication
42 Chris Rossiter, Cathrine Fowler, Amiee Hesson, <1 o

Sue Kruske, Caroline S. E. Homer, Virginia



Schmied. "Australian parents’ use of universal
child and family health services: A consumer
survey", Health & Social Care in the Community,

2018
Publication

Genevieve M. Kenney. "The Effects of Medicaid <1 o
and CHIP Policy Changes on Receipt of °
Preventive Care among Children :
Medicaid/CHIP Policy Changes and Receipt of
Preventative Care", Health Services Research,
02/2011
Publication

I-Lin Hsu, Chia-Ming Chang, Deng-Chi Yang, <1 o

Ya-Hui Chang, Chia-Chun Li, Susan C. Hu,
Chung-Yi Li. "Socioeconomic Inequality in One-
Year Mortality of Elderly People with Hip
Fracture in Taiwan", International Journal of

Environmental Research and Public Health,
2018

Publication

May Nawal Lutfiyya, Martin S. Lipsky, Jennifer <1 o
Wisdom-Behounek, Melissa Inpanbutr- °
Martinkus. "Is Rural Residency a Risk Factor for
Overweight and Obesity for U.S. Children?*",

Obesity, 2007

Publication

Chen, H.S.. "Increased Risk of Urinary Tract <1 o



Calculi Among Patients With Diabetes Mellitus-
A Population-based Cohort Study", Urology,
201201

Publication

Exclude quotes Off Exclude matches Off
Exclude bibliography On



Urban-rural disparity of preventive healthcare utilisation among
children under the universal health insurance coverage in
Taiwan: a national birth cohort analysis

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/ O Instructor

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6

PAGE 7

PAGE 8




	Urban-rural disparity of preventive healthcare utilisation among children under the universal health insurance coverage in Taiwan: a national birth cohort analysis
	by C. L. Lu

	Urban-rural disparity of preventive healthcare utilisation among children under the universal health insurance coverage in Taiwan: a national birth cohort analysis
	ORIGINALITY REPORT
	PRIMARY SOURCES

	Urban-rural disparity of preventive healthcare utilisation among children under the universal health insurance coverage in Taiwan: a national birth cohort analysis
	GRADEMARK REPORT
	FINAL GRADE
	GENERAL COMMENTS
	Instructor




