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Abstract

Oral and dental health is an integral part of general health which requires attention. This study was conducted
to analyze the ecological factors associated with the proportion of dental and oral utilization in Indonesia.
The ecological analysis was conducted using secondary data from the Ministry of Health of the Republic of
Indonesia report in 2018. All provinces were taken as samples. Apart from the proportion of dental and oral
utilization, 5 other variables analyzed as independent variables were a percentage of 9-year gross enrollment
rate, percentage of poor people, the proportion of damaged/cavity/sore teeth, proportion of missing teeth
due to extraction/date itself, and ratio of PHC per district. The results show that 4 variables tend to have a
positive relationship with the proportion of dental and oral utilization. The four variables were the percentage
of 9-year gross enrollment rate, the proportion of damaged/cavity/sore teeth, proportion of missing teeth due
to extraction/date itself, and the ratio of PHC per district. On the other side, 1 variable was found to tend to
have a negative relationship with the proportion of dental and oral utilization, namely the percentage of poor
people. It could be concluded that the five independent variables analyzed tend to have a relationship with
the proportion of dental and oral utilization in Indonesia.
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Background

According to The Global Burden of Disease Study
2016, dental and oral health problems, especially dental
caries, are a disease that affects nearly half of the
world’s population (3.58 billion people). Gum disease
(periodontal) is the 11™ most common disease in the
world. Meanwhile, in the Asia Pacific, oral cancer is the

3" most common type of cancer.

Indonesia is a country with a sizeable population.
Based on population data for 2018, the total population
of Indonesia is 265,377,461 people. Health problems in
a country with such a large population, of course, require
attention and good health service management?. Oral and
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dental health which is an integral part of public health
certainly needs attention. Based on the 2018 Indonesia
Basic Health Survey report, 57.6% of Indonesia’s
population experiences dental and oral health problems,
and of that number, only 10.2% receive treatment or
treatment from dental medical personnel’. The most
common dental health problem is dental caries, around
45.3%. Meanwhile, the population whose teeth were lost
due to being pulled out/self-dated was 19.0%°.

The adequacy standard for dentists in Public
Health Centers (PHC) based on the Minister of Health
Regulation Number 75 of 2014 is a minimum of one
person per PHC. In 2018, nationally there were 42.46%
PHCs from a total of 9,825 PHCs with sufficient
dentists. Approximately 13.18% of PHC had the number
of dentists exceeding the standard, and 44.36% of PHC
had a shortage of dentists®.



The government has a Caries-Free Indonesia
program in 2030. The Ministry of Health establishes a
Dental and Oral Health Committee through the Minister
of Health Decree Number 189 of 2019 concerning the
Committee for Dental and Oral Health. This committee
has the duties of assisting the Ministry of Health in
formulating strategic plans and action plans, conducting
advocacy with other stakeholders, conducting monitoring
and evaluation, and providing recommendations for
solving problems related to the implementation of dental
and oral health efforts. It takes serious efforts to realize
these ideals. For this reason, it is necessary to have an
adequate understanding of what factors are related to the
utilization of dental and oral health services in Indonesia.
Based on the background description, this study was
conducted to analyze the ecological factors associated
with the proportion of dental and oral utilization in
Indonesia.

Materials and Methods

The study was designed using an ecological analysis
approach. Ecological studies focus on comparisons
between groups, not individuals. The data analyzed is
aggregate data at a certain group or level, which in this
study is the provincial level. Variables in ecological
analysis can be in the form of aggregate measurement,
environmental measurement, or global measurement®’.

This research using report data taken from the 2018
Indonesia Basic Health Survey and the 2018 Indonesia
Health Profile which is an official report released by
the Indonesian Ministry of Health. Both reports can be
downloaded on the page http://www.depkes.go.id. The
unit of analysis in this study is the province. A total of
34 provinces in Indonesia were used in the analysis of
this study.

The dependent variable in this study was the
proportion of dental and oral utilization. Meanwhile, the
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independent variables analyzed were the percentage of
9-year gross enrollment rate, percentage of poor people,
the proportion of damaged/cavity/sore teeth, proportion
of missing teeth due to extraction/date itself, and ratio
of PHC.

The percentage of dental and oral utilization is
the percentage of residents who receive treatment
from dental medical personnel. The percentage of the
9-year gross enrollment rate is the percentage of the
enrollment rate which is one indicator to measure the
school participation rate of the population according to
school-age groups or certain levels of education. This
study using a 9-year education level. The percentage of
poor people is the percentage of the population with a
per capita monthly expenditure level less than or below
the poverty line.

The proportion of damaged/cavity/sore teeth is
the percentage of residents with permanently damaged
cavities in the hard surface area of the teeth that develop
from small holes to cavities that damage the teeth. The
proportion of missing teeth due to extraction/date itself
is the percentage of residents with the loss of teeth from
the oral cavity intentionally or unintentionally. The PHC
ratio is the PHC ratio per district.

Data were analyzed bivariate by using cross-
tabulation to see the trend. The entire analysis process
utilizes SPSS 21 software.

Results and Discussion

Table 1 shows the descriptive statistics of the 6
variables analyzed in this study. The highest proportion
of the population utilizing dental and oral health services
is the Provinces of Jakarta and Yogyakarta (16.4%),
while the lowest is East Nusa Tenggara (5.1%). Other
variables that have a fairly high variation in values
are the 9-year gross enrollment rate and the variable
proportion of damaged/cavity/sore teeth.
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Table 1. Descriptive statistic all variables
The .
proportion Percentage of Proportion of The P l‘f)pOl‘thll The ratio
9-year gross | Percentage of . of missing teeth
of dental damaged/ cavity/ R of PHC per
enrollment poor people due to extraction .
and oral sore teeth . district
o Rate /date itself
utilization
N 34 34 34 34 34 34
Mean 9.9324 90.9932 10.6535 47.1265 19.5882 1.5456
Median 9.3500 91.4050 8.9050 46.4000 19.6000 1.3700
Std. Deviation 3.27171 4.92008 5.67818 5.73259 2.59402 1.04999
Range 11.30 22.78 23.88 23.90 11.60 6.57
Minimum 5.10 80.17 3.55 36.50 13.00 0.73
Maksimum 16.40 102.95 27.43 60.40 24.60 7.30

Source: The 2018 Indonesia Basic Health Survey and

The 2018 Indonesia Health Profile

Table 2. Cross-tabulation of the proportion of dental and oral utilization and percentage of 9-year gross
enrollment rate in Indonesia, in 2018

The proportion of dental and oral utilization
Percentage of 9-yeatr gross enrollment Low Middle High
rate

(5.10-8.16) (8.17-10.70) (10.71-16.40)

N % N % N %
Low (80.17-88.49) 4 36.4 4 333 3 27.3
Middle (88.50-93.19) 4 36.4 5 41.7 3 27.3
High (93.20-102.95) 3 273 3 25.0 5 45.5
Total 11 100 12 100 11 100

Source: The 2018 Indonesia Basic Health Survey and

Table 2 shows the results of the cross-tabulation
proportion of dental and oral utilization and the
percentage of the 9-year gross enrollment rate. It can
be seen that based on the proportion of dental and oral
utilization in the high category, the percentage of 9-year

The 2018 Indonesia Health Profile

gross enrollment rate for the low category has a lower
percentage (27.3%) than the percentage of 9-year gross
enrollment rate for the high category (45.5%). This
information shows a trend towards a positive relationship
between the proportion of dental and oral utilization with



the percentage of the 9-year gross enrollment rate. The
higher the percentage of the 9-year gross enrollment rate,
the higher the proportion of dental and oral utilization.

The results of the analysis shown in Table 2 are in
line with several previous studies that have informed
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a positive relationship between education and service
utilization®?. Better education levels are often found
to be a positive determinant of program performance
in the health sector!®!!. Meanwhile, poor education is
often identified as a barrier to achieving better health

performance'>13.

Table 3. Cross-tabulation of the proportion of dental and oral utilization and percentage of poor people in
Indonesia, in 2018

The proportion of dental and oral utilization
Percentage of poor people Low Middle High
(5.10-8.16) (5.10-8.16) (5.10-8.16)

N % N % N %
Low (3.55-7.21) 2 18.2 3 25.0 7 63.6
Middle (7.22-12.14) 2 18.2 6 50.0 3 273
High (12.15-27.43) 7 63.6 3 25.0 1 9.1
Total 11 100 12 100 11 100

Source: The 2018 Indonesia Basic Health Survey and The 2018 Indonesia Health Profile

Table 3 shows the results of the cross-tabulation,
proportion of dental and oral utilization, and percentage
of poor people. It can be seen that based on the proportion
of dental and oral utilization in the high category, the
percentage of poor people in the low category has a
higher percentage (63.6%) than the percentage of poor
people in the high category (9.1%). This information

shows a trend towards a negative relationship between
the proportion of dental and oral utilization with the
percentage of poor people. The higher the percentage of
poor people, the lower the proportion of dental and oral
utilization. In contrast to education, poverty is reported
to tend to have a negative relationship with performance
in the health sector'*. The poorer, the harder it is to
achieve a good performance in the health sector!>!°.

Table 4. Cross-tabulation of the proportion of dental and oral utilization and proportion of damaged/cavity/
sore teeth in Indonesia, in 2018

The proportion of dental and oral utilization
The proportion of damaged/cavity/sore Low Middle High
tecth (5.10-8.16) (5.10-8.16) (5.10-8.16)
N % N % N %

Low (36.50-43.90) 4 36.4 50.0 18.2
Middle (43.91-48.16) 4 36.4 1 83 6 54.5
High (48.17-60.40) 3 27.3 5 41.7 3 273
Total 11 100 12 100 11 100
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Source: The 2018 Indonesia Basic Health Survey
and The 2018 Indonesia Health Profile

Table 4 shows the results of the cross-tabulation,
the proportion of dental and oral utilization, and the
proportion of damaged/cavity/sore teeth. It can be seen
that based on the proportion of dental and oral utilization

in the high category, the proportion of damaged/cavity/
sore teeth in the low category had a lower percentage
(18.2%) than the proportion of damaged/cavity/sore
teeth in the high category (27.3%). This information
shows a trend towards a positive relationship between
the proportion of dental and oral utilization with the
proportion of damaged/cavity/sore teeth.

Table 5. Cross-tabulation of the proportion of dental and oral utilization and proportion of missing teeth
due to extraction/date itself in Indonesia, in 2018

The proportion of dental and oral utilization
The proportion f’f missin.g teeth due to Low Middle High

extraction/date itsell (5.10-8.16) (5.10-8.16) (5.10-8.16)

N % N % N %
Low (13.00-18.13) 5 45.2 4 333 2 18.2
Middle (18.14-19.93) 2 18.2 4 333 6 54.5
High (19.94-24.60) 4 36.4 4 333 3 273
Total 11 100 12 100 11 100

Source: The 2018 Indonesia Basic Health Survey and The 2018 Indonesia Health Profile

Table 5 shows the results of the cross-tabulation,
the proportion of dental and oral utilization, and the
proportion of missing teeth due to extraction/date itself.
It can be seen that based on the proportion of dental
and oral utilization in the high category, the proportion
of missing teeth due to extraction/date itself in the
low category has a lower percentage (18.2%) than the
proportion of missing teeth due to extraction/date
itself in the high category (27.3%). This information
shows a trend towards a positive relationship between
the proportion of dental and oral utilization with the

proportion of missing teeth due to extraction/date
itself. The higher the proportion of missing teeth due to
extraction/date itself, the higher the proportion of dental
and oral utilization.

The information presented in Table 4 and Table 5
shows a positive relationship between need and demand.
This situation confirms the positive relationship between
need and demand. The higher the perceived need, the
higher the demand'”-'%.

Table 6. Cross-tabulation of the proportion of dental and oral utilization and the ratio of PHC per district in
Indonesia, in 2018

The proportion of dental and oral utilization
The ratio of PHC per district Low Middle High
(5.10-8.16) (5.10-8.16) (5.10-8.16)

N % N % %
Low (0.73-1.30) 4 36.4 5 41.7 2 18.2
Middle (1.31-1.45) 5 45.5 6 50.0 1 9.1
High (1.46-7.30) 2 18.2 1 8.3 8 72.7

Total 111 100 12 100 11 100

Source: The 2018 Indonesia Basic Health Survey and The 2018 Indonesia Health Profile



Table 6 shows the results of the cross-tabulation,
the proportion of dental and oral utilization, and the
ratio of PHC per district. It can be seen that based on
the proportion of dental and oral utilization in the high
category, the ratio of PHC per district in the low category
has a lower percentage (18.2%) than the ratio of PHC per
district in the high category (72.7%). This information
shows a trend towards a positive relationship between
the proportion of dental and oral utilization with the
ratio of PHC per district. The higher the ratio of PHC
per district, the higher the proportion of dental and
oral utilization. The results of this study indicate that
the availability of service facilities (ratio of PHC per
district) can encourage the utilization of dental and oral
health services in Indonesia. More service facilities are
available, making it easier for people who need to access
them. Conversely, minimal availability is a barrier to

access to health services!’.

Conclusions

It could be concluded that the 5 variables analyzed
tend to have a relationship with the proportion of dental
and oral utilization in Indonesia. The five variables are the
percentage of 9-year gross enrollment rate, percentage
of poor people, the proportion of damaged/cavity/sore
teeth, proportion of missing teeth due to extraction/date
itself, and ratio of PHC per district.

Acknowledgments: The authors are grateful to
the Ministry of Health of the Republic of Indonesia for
providing a report as material for analysis in this study.

Source of Funding: Self-funding

Ethical Clearance: The study was conducted by
utilizing secondary data from published reports. For
this reason, ethical clearance is not required in the
implementation of this study.

Conflicting Interests: Nil

References

1. Institute for Health Metrics and Evaluation. Global
Burden of Disease Study 2016 (GBD 2016)
Incidence, Prevalence, and Years Lived with
Disability 1990-2016 [Internet]. 2017. Available
from: http://ghdx.healthdata.org/record/ihme-data/
gbd-2016-incidence-prevalence-and-ylds-1990-

Medico-legal Update, July-September 2021, Vol.21, No. 3 219
2016#:~:text=The Global Burden of Disease,for a

subset of countries.

2. Laksono AD, Mubasyiroh R, Laksmiarti T,
Nurhotimah E, NEW.
Healthcare Accessibility in Indonesia (Aksesibilitas

Suharmiati, Sukoco
Pelayanan Kesehatan di Indonesia). Supriyanto
S, Chalidyanto D, Wulandari RD, editors. PT
Kanisius; 2016.

3. National of Health Research and
Development of The Indonesia Ministry of Health.
The2018IndonesiaBasicHealthSurvey(Riskesdas):

Report Jakarta; 2019.

Available from: http://labmandat.litbang.depkes.

go.id/  images/download/laporan/ RKD/2018/

Laporan%7B%5C_%7DNasional%7B%5C_%7

DRKD2018%7B%5C_%7DFINAL.pdf

4.  the Minister of Health of the Republic of Indonesia.
The 2018 Indonesia Health Profile. Jakarta; 2018.

5. The Ministry of Health of The Republic of
Indonesia. Ministry of Health Launches Oral and
Dental Health Committee (Kemenkes Luncurkan
Komite Kesehatan Gigi dan Mulut) [Internet]. 2019.
Available from: http://sehatnegeriku.kemkes.go.id/
baca/rilis-media/20191210/0332486/kemenkes-
luncurkan-komite-kesehatan-gigi-dan-mulut/

Institute

National [Internet].

6. Laksono AD, Kusrini I. Ecological Analysis of
Stunted Toddler in Indonesia. Indian J Forensic
Med Toxicol. 2020;14(3):1685-91.

7. Boskey E. Ecological Analysis on Population
Health [Internet]. Sexual Health. 2019 [cited
2020 Jan 7]. p. 1. Available from: https://www.
verywellhealth.com/ecological-epidemiology-
national-studies-3132798

8. Laksono AD, Wulandari RD. Determinant of the
Puskesmas Utilization in Madura Island. Indian J
Public Heal Res Dev. 2019;10(11):576-81.

9. Bala R, Singh A, Singh V, Verma P, Budhwar S,
Shukla OP, et al. Impact of socio-demographic
variables on antenatal services in eastern
Uttar Pradesh, India. Health Care Women Int.
2020;0(0):1-18.

10. Megatsari H, Laksono AD, Ibad M, Herwanto YT,
Sarweni KP, Geno RAP, et al. The community
psychosocial burden during the COVID-19
pandemic in Indonesia. Heliyon. 2020;6(10):Article



220

11.

12.

13.

14.

15.

Medico-legal Update, July-September 2021, Vol.21, No. 3
number e05136.

Ipa M, Widawati M, Laksono AD, Kusrini I,
Dhewantara PW. Variation of preventive practices
and its association with malaria infection in eastern

Indonesia: Findings from community-based survey.
PLoS One. 2020;15(5):¢0232909.

Laksono AD, Wulandari RD. The Barrier to
Maternity Care in Rural Indonesia. J Public Heal
From Theory to Pract. 2020;Online First.

Rohmah N, Yusuf A, Hargono R, Laksono AD,
Masruroh, Ibrahim I, et al. Determinants of teenage

pregnancy in Indonesia. Indian J Forensic Med
Toxicol. 2020;14(3):2080-5.

Wulandari RD, Qomarrudin MB, Supriyanto S,
Laksono AD. Socioeconomic Disparities in Hospital
Utilization among Elderly People in Indonesia.
Indian J Public Heal Res Dev. 2019;10(11):1800—
4.

Miladinov G. Socioeconomic development and

life expectancy relationship: evidence from

16.

17.

18.

19.

the EU accession candidate countries. Genus.
2020;76(1):Article number 2.
Wulandari RD, Putri NK, Laksono AD.

Socioeconomic Disparities in Antenatal Care
Utilisation in Urban Indonesia. Int J Innov Creat
Chang. 2020;14(2):498-514.

Vij S, Moors E, Kujawa-Roeleveld K, Lindeboom
REF, Singh T, de Kreuk MK. From pea soup to
water factories: wastewater paradigms in India and
the Netherlands. Environ Sci Policy. 2021;115:16—
25.

De UK, Vupru V. Housing Demand and Its
Determinant in a Small Town in India. J Urban
Plan Dev. 2021;47(1):Article number 05020036.

Sukirman R, Wahyono TYM, Shivalli S.
Determinants of healthcare facility utilization
for childbirth in Kuantan Singingi regency, Riau
province, Indonesia 2017. BMC Public Health.
2020;20(1):1-10.



