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Abstract

Objectives: To explore the factors associated with utilization of oral health services
among Chinese adults and older adults according to the Andersen Behavior Model.
Methods: Data from the 4th National Oral Health Survey (2015-2016) in China were
used. A total of 7206 people (3669 adults aged 35-44 years and 3537 older adults
aged 65-74 years) were included in our analysis. Oral health service utilization in the
past 12 months was the outcome variable. Explanatory variables were selected ac-
cording to the Andersen Behavior Model. Descriptive statistics and bivariate asso-
ciations (chi-square tests) were analysed, followed by hierarchical Poisson regression
models, which were conducted to determine the factors associated with oral health
service utilization.

Results: In total, 21.4% (95% Cl: 19.4%-23.7%) of adults (35-44 years old) and 20.7%
(95% Cl: 18.6%-22.9%) of older adults (65-74 years old) utilized oral health services
in the past 12 months. Nearly 80% of adults (78.7%, 95% Cl: 74.0%-82.7%) and more
than 90% of older adults (93.7%, 95% Cl: 91.0%-95.6%) visited a dentist for treat-
ment. Adults aged 35-44 years old who were female (IRR: 1.15, 95% Cl: 1.00-1.33,
P =.047), had good oral health knowledge and attitudes (IRR: 1.30, 95% Cl: 1.06-1.59,
P = .011), perceived their oral health status as fair (IRR:1.51, 95% Cl:1.24-1.85,
P <.001) or poor/very poor (IRR:2.52, 95% Cl:2.01-3.18, P < .001) and had a decayed,
missing and filled teeth (DMFT) index >0 (IRR: 1.52, 95% Cl: 1.11-2.09, P = .009) were
more likely to report dental visits in the past 12 months. Older adults who utilized
oral health services tended to be female (IRR: 1.32, 95% Cl: 1.09-1.59, P = .004); to
be covered by Urban Resident Basic Medical Insurance (URBMI) (IRR: 1.56, 95% ClI:
1.18-2.05, P = .002), Urban Employee Basic Medical Insurance (UEBMI) (IRR: 1.69,
95% Cl: 1.32-2.16, P < .001) or government medical insurance (GMI) (IRR: 1.03, 95%
Cl:1.01-2.16, P = .044); to have a high education level (IRR: 1.37, 95% Cl: 1.08-1.74,
P = .010); to have an income level in the 2nd tertile (IRR: 1.44, 95% Cl: 1.13-1.84,
P = .003) or 3rd tertile (IRR:1.52, 95% Cl:1.18-1.95, P = .001); and to perceive their
oral health status as poor or very poor (IRR: 1.53, 95% Cl: 1.21-1.95, P = .001).
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1 | INTRODUCTION

Oral diseases affect 3.9 billion people, causing a great burden world-
wide.! Regular use of oral health services has been proven to be as-
sociated with better oral health status in long-term studies.?® The
global mean proportion of individuals utilizing dental services is 54%
(95% Cl: 50%-59%).* However, inequalities in dental service utiliza-
tion have been found to be globally consistent® and considerable in
China.® The economic burden of oral diseases in China is relatively
high,” while the use of oral health services among Chinese popula-
tion is very low compared to that in high-income countries (HICs).”**
Thus, recognizing factors associated with the low rate of use of oral
health services would not only increase the understanding of oral
care use behaviour but also aid in designing a cost-effective oral care
system for China in the future.'?

The Andersen Behavior Model is one of the most well-known
models for health care and describes the interrelationships among
population characteristics (predisposing factors, enabling resources
and need, PEN), health behaviours and health outcomes. This model
has also been used to investigate variables that explain the use of
services and ways to promote equitable access to health services.®
Numerous studies have used this model to determine factors related
to oral health service utilization through bivariate and multivariable
analysis.“’“'w The impact of demographic, health-related and social
factors on dental service utilization has been assessed in a system-
atic review building on 103 related studies,* among which evidence
from China was rare.

China as a country with a vast territory and large population,
nationwide data collection can be relatively difficult; thus, previous
research conducted in China mainly focused on the utilization of oral
health services among adults in certain provinces and a few large
cities.” 'Y These regional studies showed that adults were more

911,17

likely to use dental care if they were wealthier, were better ed-

210 and had worse self-rated

ucated,”*'” were living in urban areas,
oral health status.'* However, in remote areas such as Tibet, there
is little information about oral health service utilization, and such
information was not included in the previous National Oral Health
Surveys or any other studies. One previous national study (which
included only 28 provinces) showed great inequality in oral health
service utilization among adults aged 45 and older but did not collect
information on self-rated and evaluated oral health status.?® In an

effort to include as much information on oral health as possible, the
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Conclusions: Sex and self-perceived oral health status were associated with oral
health utilization among Chinese population. Additionally, for older adults, education
level, household income and insurance coverage were determinants of dental service
use. These findings can aid in creating more targeted policies to increase the use of

dental services by Chinese adults.

adults, China, dental service, older adults

most recent 4th National Oral Health Survey was conducted during
2015-2016 and included all 31 provinces, municipalities, and auton-
omous regions in mainland China.'®*’ Thus, it was the first time that
comprehensive national data were used to study the determinants
of oral health service utilization in mainland China.

According to the 6th National Population Census in 2010,2° adults
aged 60 and older in China accounted for 13.26% of the population.
Due to the increasing number of older individuals and the emergence
of an ageing society, the oral health diseases and oral health care
of older adults require attention.?! Although age was found to be a
factor determining dental care use in China,®!! few studies to date
have focused on factors associated with oral health service utiliza-
tion while cross-referencing data for adults and older adults.

Therefore, the objective of this study was to determine the fac-
tors associated with utilization of oral health services among adults
and older adults in mainland China using the Andersen Behavior
Model. This study predicted some similarities and differences in de-
terminants between the adult group and the older adult group that
could be used to develop useful policies and interventions aimed at
increasing dental service use in the Chinese population.

2 | METHODS

This cross-sectional study used data from the 4th National Oral
Health Survey (2015-2016), which covered the four WHO index
ages.22 A multistage, stratified, equal proportion, random sampling
method was used, and participants were selected in three stages
using probability-proportional-to-size (PPS) sampling with a method
of varied population sizes. The details of our sampling method and
sample size estimation have been described in previous articles.”*’
The study protocol was approved by the Stomatological Ethics
Committee of the Chinese Stomatological Association, Beijing (No.
2014-003).

A total population of 172 425 (40 360 children aged 3-5 years,
118 601 adolescents aged 12-15 years, 4410 people aged
35-44 years, 4623 people aged 55-64 years and 4431 older adults
aged 65-74 years) were enrolled in the survey after signing the in-
formed consent form. The present analysis included 3669 adults
(35-44 years old) and 3537 older adults (65-74 years old) who had
complete data for all relevant variables (representing 81.5% of the

total number of national survey participants; Figure 1).
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31 provinces, municipalities and
autonomous regions
District 1 District 2 County 2 County 1
¢ v ¢ 4 v ¢ v
Same as Same as : ’ :
Street 1 Street 2 Street 3 L Village 1 Village 2 Village 3
district 1 county 1
) 4 ) 4 ) 4 ) 4 ) 4 ) 4
Neighbourhood Neighbourhood Neighbourhood Village Village Village
committee 1 committee 2 committee 3 committee 1 committee 2 committee 3
35-44 yrs | |65-74 yrs 35-44 yrs | |65-74 yrs 35-44 yrs | |65-74 yrs 35-44 yrs | |65-74 yrs 35-44 yrs | |65-74 yrs 35-44 yrs | |65-74 yrs
(n=12) | | (=12) (n=12) | | (n=12) (n=12) | | (n=12) (n=12) | | (n=12) (n=12) | | (n=12) (n=12) || (n=12)

Total sample
35-44 yrs: N=4410 65-74 yrs: N =4431

| Complete data or not

NOl

Excluded sample
35-44 yrs: N=741
35-44 yrs: N=894

FIGURE 1 Study population flow chart

The outcome variable was oral health service utilization in the
12 months prior to data collection. Explanatory variables were
derived from the questionnaire and clinical examination and then
classified into three aspects (PEN) based on the Andersen Behavior
Model as follows.

Predisposing factors consisted of demographic factors (sex and
education) and health beliefs. The education level was obtained via
the self-reported final education level and then categorized into
three groups: low (junior high school or lower), medium (senior high
school) and high (college and higher). Four questions related to oral
health attitudes and eight questions related to oral health knowl-
edge were asked to evaluate oral health beliefs (see Appendix Tables
S1and S2).

Enabling factors included resources that affect an individual's
ability to access the healthcare system. Annual household income
per capita was calculated and then categorized into tertiles for each
age group as follows: 1st tertile/low, 2nd tertile/medium and 3rd
tertile/high. Information on public medical insurance and private
medical insurance was obtained via our questionnaire. Public medi-
cal insurance types in China consist of the New Cooperative Medical
Scheme (NCMS), Urban Resident Basic Medical Insurance (URBMI),
Urban Employee Basic Medical Insurance (UEBMI) and government
medical insurance (GMI).

Regarding need factors, both perceived and evaluated need
were included. Perceived oral health was determined based on the

question ‘How do you perceive your oral health status?’ (very poor/

l YES

Study sample
35-44 yrs: N=3669
35-44 yrs: N =3537

poor/moderate/good/very good). Evaluated oral health was as-
sessed through a clinical examination performed in a mobile dental
chair under artificial light assisted with a flat dental mirror and the
Community Periodontal Index (CPI) probe according to the stan-
dardized criteria of the WHO.22 Two or three trained and licensed
dentists in every province (the mean Kappa values of inter-examiner
reproducibility were higher than 0.60 for the periodontal examina-
tions and higher than 0.80 for the dental caries examinations) con-
ducted the examination, and three other trained individuals acted as
recorders. Only the decayed, missing and filled teeth (DMFT) index
and the number of teeth were used to indicate the evaluated need
because using periodontal-disease-related indices (such as attach-
ment loss and bleeding on probing) would have restricted the analy-
sis to dentate participants.

Post-stratification weights were used to adjust for differences
in the age-by-sex-by-location-by-province distribution between the
sample and the general population in the 31 provinces involved in
the study, consistent with the 6th National Demographic Census
in 2010.% Comparisons of the characteristics of participants with
complete data (study sample) and those excluded due to missing
values for relevant variables (excluded sample) were conducted
with chi-square tests. No significant difference was observed in the
prevalence of dental visits in the past 12 months between the study
sample and the excluded sample for 65-74-year-olds (P = .258), but
the corresponding difference for 35-44-year-olds was significant
(P = .036). Other demographic characteristics (ie sex, education
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and location of residence) were then compared within the group of
35-44-year-olds, and no significant difference was found.

First, descriptive statistics, including proportions and 95% con-
fidence intervals (Cls), were determined considering the complex
sampling design and the sample weights.?*?° Bivariate associations
between each variable of interest and the outcome variable were
analysed with a chi-square test. Then, variables that presented with
P < .20 in the bivariate analysis were considered for the multivari-
able hierarchical analysis according to the predisposing, enabling and
need factors. The independent variables with P > .20 were removed
across the models in the hierarchical analysis. Poisson regression
with robust variance estimation was performed when log-binomial
regression failed to converge?® due to the overestimation of rela-
tive risk using logistic regression.?” The incidence rate ratio (IRR) and
95% Cl were reported. All statistical analyses were performed using
STATA SE 15.0 (Stata Corp). The P values reported are two-tailed,
and statistical significance was set at .05.

3 | RESULTS

The characteristics of the sample population by age groups are sum-
marized in Table 1.

In total, 21.4% (95% Cl: 19.4%-23.7%) of adults aged 35-44 years
oldand 20.7% (95% Cl: 18.6%-22.9%) of older adults aged 65-74 years
old had visited a dentist in the past 12 months.

Table 2 shows the reasons for the most recent dental visit among
those who reported dental visits in the past 12 months. Most adults
(78.7%, 95% Cl: 74.0%-82.7%) and older adults (93.7%, 95% Cl:
91.0%-95.6%) had visited a dentist for treatment. However, only few
people utilized preventive oral health services.

Table 3 shows the results of the bivariate associations. For
35-44-year-olds, all predisposing, enabling and need factors (ex-
cept number of teeth) were associated with dental visits in the past
12 months. Additionally, for 65-74-year-olds, private medical insur-
ance (enabling factor) and evaluated need factors were not signifi-
cantly associated with oral health service utilization.

Table 4 shows the hierarchical Poisson regression models for
35-44-year-olds. Predisposing factors were associated with oral
health service utilization in model 1. Sex, oral knowledge and attitude
scores and public medical insurance type were included in model 2.
In the final model (model 3), adults aged 35-44 years old who were
female (IRR: 1.15, 95% Cl: 1.00-1.33, P =.047), had good oral health
knowledge and attitudes (IRR: 1.30, 95% CI: 1.06-1.59, P = .011), per-
ceived their oral health status as fair (IRR:1.51, 95% Cl:1.24-1.85,
P < .001) or poor/very poor (IRR:2.52, 95% Cl:2.01-3.18, P < .001)
and had a DMFT index >0 (IRR: 1.52, 95% CI: 1.11-2.09, P = .009)
were more likely to report dental visits in the past 12 months.

The hierarchical Poisson regression models for older adults are
presented in Table 5. Predisposing variables in model 1 and enabling
variables in model 2 were associated with oral health service utiliza-
tion. In the final model (model 3), 65-74-year-olds who utilized oral
health services tended to be female (IRR: 1.32, 95% CI: 1.09-1.59,
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P = .004); to be covered by URBMI (IRR: 1.56, 95% Cl: 1.18-2.05,
P =.002), UEBMI (IRR: 1.69, 95% ClI: 1.32-2.16, P < .001) or GMI (IRR:
1.03, 95% Cl: 1.01-2.16, P = .044); to have a high education level
(IRR: 1.37,95% Cl: 1.08-1.74, P = .010); to have an income level in the
2nd tertile (IRR: 1.44, 95% Cl: 1.13-1.84, P = .003) or 3rd tertile (IRR:
1.52, 95% Cl: 1.18-1.95, P = .001); and to perceive their oral health
status as poor or very poor (IRR: 1.53, 95% CI: 1.21-1.95, P = .001).

4 | DISCUSSION

Based on Andersen's healthcare utilization model, the present study
explored factors associated with oral health service utilization
among adults and older adults in mainland China using national data.
Sex and self-perceived oral health status were found to be associated
with oral health utilization among Chinese population. Additionally,
for older adults, education level, household income and insurance
coverage were determinants of the use of oral health services.

In a previous study,” unweighted analysis from the same data
source (all participants) was used to estimate the prevalence of oral
health service utilization (19.8% for 35-44-year-olds and 20.5% for
65-74-year-olds). The present study, which included participants
who had complete data for all relevant variables after weight esti-
mation, showed low rates of dental visits compared to those in high-
income countries* and treatment-oriented patterns of oral health
service utilization among Chinese adults. A slight increase in dental
visits was observed from 2005 to 2015,28 similar to the trend found
in some European countries, indicating that welfare regimens with
universal access increased service utilization.*

Regarding predisposing factors, the present study found that
oral health beliefs could affect oral health service utilization in adults
aged 35-44 years old, which was similar to the findings of previous
studies.*?? This association in older adults was significant only in
the bivariate analysis. Those who believed that routine dental visits
were necessary tended to utilize oral health services.?’” Meanwhile,
good oral care behaviours were considered closely related to oral
health beliefs,®® and such behaviours could also help to identify
self-recognized problems and allow individuals to seek early dental
treatment. Due to the relative mutability of beliefs,13 oral health be-
liefs can be strengthened to increase the use of oral health services.
Although the Chinese government has designated every September
20th as ‘National Love Teeth Day’ to increase public awareness for
oral health since 1989, significant efforts to promote oral health
should be conducted to enhance public knowledge of disease pre-
vention via routine dental visits.

Enabling resources comprised the main differences in factors
associated with oral health service utilization between 35-44-year-
olds and 65-74-year-olds. Consistent with a study conducted in 14
European countries among adults aged 50 years and older,%! this
study found that older adults with lower income were less likely to
seek dental services. Although some studies also showed the same
trend in the younger population,32 a bivariate association was ob-
served only for 35-44-year-olds. This result could be explained by
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TABLE 1 Characteristics of the study
population, by age groups (weighted n

n % (95%Cl) n % (95%Cl) for 35-44 y old = 3668, weighted n for
65-74 y old = 3553)

35-44yold 65-74 y old

Oral health service utilization in past 12 mo

Yes 785 21.4(19.4,23.7) 735 20.7 (18.6, 22.9)

No 2883 78.6(76.3, 80.6) 2818 79.3(77.1,81.4)
Sex

Male 1874 51.1(50.4, 51.7) 1784 50.2(49.4,51.1)

Female 1794 48.9 (48.3, 49.6) 1769 49.8 (48.9, 50.6)
Educational attainment level

Low 1870 51.0 (46.0, 56.0) 3006 84.6(81.6,87.2)

Moderate 726 19.8 (17.5,22.3) 380 10.7 (9.0, 12.6)

High 1072 29.2(24.9,33.9) 167 4.7 (3.4, 6.5)
Location

Rural 1720 46.9 (40.7,53.2) 1983 55.8(49.5, 61.9)

Urban 1948 53.1(46.8, 59.3) 1570 44.2 (38.1, 50.5)
Annual household income per capita

1st tertile (low) 1295 35.3(30.6,40.3) 1478 41.6(36.1, 47.3)

2nd tertile (medium) 1166 31.8(29.2, 34.6) 1034 29.1(26.0, 32.5)

3rd tertile (high) 1207 32.9 (28.5,37.6) 1041 29.3(24.6,34.5)
Medical insurance coverage

NCMS 1786 48.7 (42.4,55.1) 2032 57.2(50.8, 63.5)

URBMI 396 10.8 (8.5, 13.5) 416 11.7 (9.2, 14.7)

UEBMI 1339 36.5(31.2,42.2) 966 27.2(22.6,32.3)

GMI 40 1.1 (0.6, 2.0) 64 1.8(1.2,2.7)

No basic medical 107 2.9(2.2,3.9) 75 2.1(1.5,2.9)

insurance

Private medical insurance
No 3455 94.2(92.2,95.7) 3503 98.6 (97.8, 99.0)
Yes 213 5.8(4.3,7.8) 50 1.4(1.0,2.2)

Abbreviations: GMI, government medical insurance; NCMS, New Cooperative Medical Scheme;
UEBMI, Urban Employee Basic Medical Insurance; URBMI, Urban Resident Basic Medical

Insurance.
) ) TABLE 2 Reasons for the most recent
35-44 y old (weighted n = 785) 65-74 y old (weighted n = 735) dental visit in the past 12 months by age
Reasons n %2 (95%Cl) n % (95%Cl) groups
Consultation and 95 12.1 (9.5, 15.5) 39 5.3(3.7,7.6)
check-up
Prevention 67 8.5(5.8,12.2) 5 0.7(0.2,2.3)
Treatment 618 78.7 (74.0, 82.7) 689 93.7 (91.0, 95.6)
Unknown 5 0.7(0.3,1.7) 2 0.3(0.1, 1.0)

#The rate is calculated among those who had dental visits in the past 12 mo.

the closely association between income and the ability to afford 2009 because of the fourth medical reform.3>:3¢ Although universal
dental treatment costs; moreover, older adults were more prone to basic medical insurance provides certain benefits, there are still a va-
have economic barriers to visiting dental clinics than younger adults. riety of out-of-pocket costs for dental visits depending on the type

Insurance coverage is another important enabling factor that of insurance. Health care and drug packages covered by the UEBMI
many studies have shown to be associated with dental visits.8-3334 are more generous than those of the NCMS and URBMI.483¢ The

Overall, China has provided universal basic medical coverage since present study found that the type of public medical insurance had a
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TABLE 3 Bivariate comparisons of
oral health service utilization in the past
12 months, by age groups

65-74 y old

35-44yold
Proportion (95%Cl)
Predisposing factors
Demographic factors
Sex
Male 19.4 (16.8,22.1)
Female 23.6(21.1,26.3)

Educational attainment

Low 15.8(13.7,18.1)

Medium 22.5(18.3, 27.3)

High 30.6 (27.6,33.7)
Belief

Knowledge and attitude score

0-8 15.5(13.0, 18.3)
9-12 25.5(22.9,28.3)
Enabling factors
Location
Rural 15.8 (13.7, 18.3)
Urban 26.4(23.5, 29.6)

Annual household income per capita

16.0(13.8, 18.6)
22.0(18.8,25.7)
26.7 (23.9,29.7)

Public medical insurance coverage

1st tertile (low)
2nd tertile (medium)

3rd tertile (high)

NCMS 15.2(13.2, 17.5)
URBMI 19.7 (14.5, 26.3)
UEBMI 30.1(26.9, 33.4)
GMI 25.9 (9.4, 54.3)

No medical insurance 22.2(14.2,33.0)

Private medical insurance
No 20.9 (18.8, 23.2)
Yes 29.8(22.7, 38.0)
Need factors
Perceived need
Perceived oral health status
14.0 (11.5, 17.0)
23.3(20.7, 26.1)
36.2(31.2,41.5)

Very good/good

Moderate

Poor/very poor
Evaluated need

Carious status

DMFT =0 12.2(8.8,16.8)

DMFT >0 22.6(20.5, 24.9)
Number of teeth

0-19 25.9(10.2,52.1)

20-32 21.4(19.3,23.7)

.005

<.001

<.001

<.001

<.001

<.001

.016

<.001

<.001

.660

Proportion (95%ClI)

18.4 (16.0, 21.2)
23.0(20.1, 26.1)

18.6 (16.4,20.1)
29.9 (24.7, 35.5)
38.0(31.6,44.8)

17.2 (14.9, 19.7)
27.7 (24.6, 31.0)

14.9 (12.7,17.4)
28.0(25.2,31.1)

12.7 (10.4, 15.4)
22.2(19.1, 25.6)
30.5(27.0, 34.3)

13.8(11.7,16.3)
27.4(22.2,33.3)
32.1(27.9,36.5)
27.5(18.1, 39.3)
16.9 (9.2, 29.0)

20.8(18.7, 23.0)
16.1(7.8,30.3)

17.4 (14.1, 21.2)
19.8 (16.4, 23.7)
24.4(21.5, 27.5)

11.5(5.5,22.7)
20.8(18.8,23.1)

21.6(18.5, 25.0)
20.4(17.9,23.2)

pa

.016

<.001

<.001

<.001

<.001

<.001

455

.023

.086

.578

Abbreviations: DMFT, decayed, missing and filled teeth in permanent dentition; GMI, Government
Medical Insurance; NCMS, New Cooperative Medical Scheme; UEBMI, Urban Employee Basic
Medical Insurance; URBMI, Urban Resident Basic Medical Insurance.

2P values are based on chi-square test.
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Model 1 Model 2 Model 3
IRR (95%Cl) IRR (95%Cl) IRR (95%Cl)
Predisposing factors
Demographic factors
Sex
Male 1.00 (reference) 1.00 (reference) 1.00 (reference)
Female 1.24(1.08, 1.43)** 1.24(1.07, 1.42)** 1.15(1.00, 1.33)*

Educational attainment level

Low 1.00 (reference)

Moderate 1.33(1.06, 1.66)*

High 1.73(1.44,2.09)***
Belief

Knowledge and attitude score
0-8 1.00 (reference)
9-12 1.35(1.10, 1.66)**

Enabling factors

Location
Rural
Urban

Annual household income per capita
1st tertile (low)

2nd tertile (medium)

3rd tertile (high)

Public medical insurance coverage

NCMS

URBMI

UEBMI

GMI

No medical insurance

Private medical insurance

No

Yes

Need factors
Perceived need

Perceived oral health status
Very good/good
Fair
Poor/very poor

Evaluated need

Carious status
DMFT =0
DMFT >0

1.00 (reference)
1.10(0.87, 1.38)
1.22(0.96, 1.55)

1.00 (reference)

1.31(1.07, 1.61)*

1.00 (reference)

1.23(0.96, 1.57)

1.00 (reference)
1.09 (0.90, 1.31)
1.09 (0.90, 1.33)

1.00 (reference)
0.97 (0.68, 1.39)
1.33(1.02, 1.75)*
1.18(0.51, 2.73)
1.22(0.75, 1.98)

1.00 (reference)
1.22(0.96, 1.58)

1.00 (reference)
1.09 (0.86, 1.39)
1.29 (1.00, 1.67)

1.00 (reference)
1.30(1.06, 1.59)*

1.00 (reference)
1.28(1.00, 1.64)

1.00 (reference)
0.95(0.67,1.35)
1.32(0.99, 1.74)
1.13(0.57,2.27)
1.16 (0.73, 1.85)

1.00 (reference)
1.25(0.99, 1.58)

1.00 (reference)
1.51(1.24, 1.85)***
2.52(2.01, 3.18)***

1.00 (reference)
1.52 (1.11, 2.09)**

Abbreviations: Cl, confidence interval; DMFT, decayed, missing and filled teeth in permanent

dentition; GMI, government medical insurance; IRR, incidence rate ratio; NCMS, New Cooperative
Medical Scheme; UEBMI, Urban Employee Basic Medical Insurance; URBMI, Urban Resident Basic

Medical Insurance.
*P < .05.

**p < .01.

**p < .001.

TABLE 4 Hierarchical Poisson
regression models of oral health service
utilization in the past 12 months for
35-44 years old
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TABLE 5 Hierarchical Poisson
regression models of oral health service
utilization in the past 12 months for
65-74 years old

strong influence on oral health service utilization among older adults.
However, a bivariate association was observed only for 35-44-year-

olds. Older adults who were unable to afford the cost of dental visits

Model 1

[DENTISTRY ax0
(ORALPIDEMIOLOGY

Model 2

CWILEY--Z

Model 3

IRR (95%Cl)

Predisposing factors

Demographic factors

Sex
Male 1.00 (reference)
Female 1.34(1.11, 1.61)**

Educational attainment level

Low 1.00 (reference)

Moderate 1.52(1.18, 1.96)**

High 1.85(1.48,2.32)***
Belief

Knowledge and attitude score
0-8 1.00 (reference)
9-12 1.44(1.19, 1.75)***

Enabling factors

Location
Rural
Urban

Annual household income per capita
1st tertile (low)

2nd tertile (medium)

3rd tertile (high)

Public medical insurance coverage

NCMS

URBMI

UEBMI

GMI

No medical insurance

Need factors
Perceived need

Perceived oral health status
Very good/good
Fair
Poor/very poor

Evaluated need

Carious status
DMFT =0
DMFT >0

IRR (95%Cl)

1.00 (reference)
1.32(1.09, 1.58)**

1.00 (reference)
1.14 (0.90, 1.45)
1.29 (1.03, 1.63)*

1.00 (reference)
1.21(1.00, 1.48)

1.00 (reference)
1.08 (0.88, 1.30)

1.00 (reference)
1.43(1.13, 1.81)**
1.48 (1.17, 1.89)**

1.00 (reference)
1.47 (1.12, 1.94)**
1.58(1.20, 2.07)**
1.37 (0.94, 2.01)
1.06 (0.60, 1.90)

IRR (95%Cl)

1.00 (reference)
1.32(1.09, 1.59)**

1.00 (reference)
1.16 (0.92, 1.48)
1.37(1.08, 1.74)*

1.00 (reference)
1.20(0.98, 1.47)

1.00 (reference)
1.44(1.13, 1.84)**
1.52(1.18, 1.95)**

1.00 (reference)
1.56(1.18, 2.05)**
1.69 (1.32,2.16)***
1.48(1.01, 2.16)*
1.03(0.57,1.86)

1.00 (reference)
1.12(0.86, 1.45)
1.53(1.21, 1.95)**

1.00 (reference)
1.58 (0.77, 3.23)

Abbreviations: Cl, confidence interval; DMFT, decayed, missing and filled teeth in permanent
dentition; GMI, government medical insurance; IRR, incidence rate ratio; NCMS, New Cooperative
Medical Scheme; UEBMI, Urban Employee Basic Medical Insurance; URBMI, Urban Resident Basic

Medical Insurance.
*P < .05.

**P < .01.

***p < .001.

tended to include those with higher out-of-pocket payments.® Thus,
expanding dental services with a lower private cost for older adults

could be a strategy to increase utilization.*¢ Unlike some studies
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indicating the role of private dental insurance,®* this study found a
significant bivariate association with oral health service utilization
only among 35-44-year-olds, a finding that might be due to the lim-
ited types of private medical insurance available in China.?

With respect to the evaluated need for dental care, adults aged
35-44 years whose DMFT index >0 were more likely to visit the den-
tist. However, this trend was not observed in older adults, probably
because dental caries and tooth loss are common among adults aged
65-74 years in China.’®%73% |n contrast to the latest systematic re-
view,* the present study found that Chinese adults and older adults
with worse self-perceived oral health conditions were more likely
to utilize dental services as the result of a symptom-driven or treat-
ment-oriented pattern. This pattern was quite different from that the
trend in high-income countries for regular dental visits, which help
prevent disease development and promote oral health education.

Some limitations of this study should be noted when extrapolat-
ing the results to actual application. First, the findings were based
on cross-sectional data, which increases the difficulty of establish-
ing a causal relationship between oral health service utilization and
the explanatory variables. Thus, the findings should be interpreted
cautiously. Second, some data (clinical examinations excluded) were
derived from self-reports by adults and older adults, which could
cause some recall bias. Because we analysed only the complete data,
there was also a possibility of selection bias. Third, the study utilized
Andersen's model for examining individual components (PEN) and
their relationships with oral health service utilization, but other so-
cial and economic factors not included in the final fitted models also
influence dental visits, such as geo-locality, number of facilities and
dentists, and social capital. However, most known determinants were
included, and the model may still have explanatory power. The mech-
anism by which these factors interact with each other to influence the
use of dental services needs to be further assessed in future studies.

To achieve the goal of ‘Healthy China 2030",%° Chinese policy-
makers have addressed the importance of oral health,?* which is
also one of the basic themes of the National Nutrition Program
(2017-2030).** Moreover, with the rapid growth of the ageing pop-
ulation in China, improving oral health conditions and oral health
care for older adults has become a major challenge.?! Thus, the
study findings have some implications for policy adjustment to in-
crease the utilization of oral health services. First, to improve oral
health awareness, emphasizing the importance of regular check-
ups through different methods of oral health education would be
helpful to create prevention-oriented patterns. Second, expansion
of insurance coverage for dental treatments would be beneficial for
older adults who are less able to afford oral health services. Such
efforts may help increase the utilization of oral health services and
improve the overall oral health condition in Chinese population.

5 | CONCLUSION

This study showed that Chinese adults and older adults had low rates
of dental visits and that such visits were mainly treatment oriented.

Use of oral health services depended on sex and self-perceived oral
health conditions. In addition, household income and insurance cov-
erage were determinants of dental visits among older adults. This
study suggests that it is imperative to actively promote the impor-
tance of oral health and expand insurance coverage for oral health
services.
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