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Abstract
Objective The aim of this study was to estimate the prevalence of oral disease in Taiwanese adolescent prisoners.

Methods We included 1,610 participants from the National Health Insurance (NHI) Program. Outcomes were
measured using the clinical version of the International Classification of Diseases, Ninth Revision (ICD-9-CM).

Results The prevalence rate of oral diseases among adolescent prisoners in Taiwan was 29.38%, which was slightly
higher among male (30.02%) adolescent prisoners than among female (27.34%) adolescent prisoners (p=0.316).
Among all the patients diagnosed with oral diseases, the top three disease categories were hard tissues of teeth
diseases (19.01%), gingival and periodontal diseases (7.70%), and diseases of the oral soft tissues, excluding lesions
specific for the gingiva and tongue (4.16%).

Conclusion Oral disease is not rare among Taiwanese adolescent prisoners. Early prevention and appropriate
treatments are important. It is also essential to explore sex-specific needs for this subpopulation.
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Introduction

The World Health Organization (WHO) Global Oral
Health Status Report (2022) estimates that oral diseases
affect nearly 300 million people worldwide, three-quar-
ters of whom live in middle-income countries [1]. Glob-
ally, an estimated 500 million people suffer from dental
caries in their permanent teeth, and 340 million chil-
dren suffer from dental caries in their primary teeth [2].
Most oral health conditions are largely preventable and
treatable at an early stage [3]. Most cases are dental car-
ies (tooth decay), periodontal disease, tooth loss and oral
cancer [4]. Oral disease, although largely preventable,
constitutes a significant health burden in many countries
and affects people throughout life, causing pain, discom-
fort, disfigurement and even death [5]. Oral disease dis-
proportionately affects poor and socially disadvantaged
groups [6].

There is a strong and consistent link between socioeco-
nomic status (income, occupation, and education level)
and the prevalence and severity of oral diseases [7]. This
association is evident from early childhood to old age
and is observed across populations in high-, middle-, and
low-income countries [8].

According to statistics, approximately 25% of children
in Taiwan do not brush their teeth twice a day [9]. A
recent survey on the oral health of Taiwan’s young gener-
ation also revealed that as many as 65% of young people
had tooth pain in the past 2 years, gingival inflammation
and bleeding, or tooth sensitivity and other symptoms;
moreover, 30% of people did not have the habit of regular
oral examinations and continued to ignore their symp-
toms [9, 10]. In the long run, these health inequalities are
associated with potential additional societal burdens and
medical expenditures; not only will the severity of oral
diseases increase, but more money and time will be spent
on treatment [11].

Despite being incarcerated, adolescent prisoners retain
the fundamental right to access national health insurance
and maintain their health [12]. However, significant chal-
lenges exist in providing healthcare services within the
prison environment compared with the general popula-
tion [13]. These challenges include limited autonomy,
poor access to healthcare and social exclusion [14]. Typi-
cally, they can only receive treatment within the prison’s
medical facilities or at designated external hospitals,
which may hinder their access to comprehensive medi-
cal services. Medical resources in prisons are often rela-
tively limited, making it difficult to provide the same level
of medical technology and equipment as comprehensive
hospitals do [15]. Additionally, previous findings revealed
that prisoners might be less likely to trust the healthcare
system, implying an impediment to receiving adequate
care while being incarcerated [16].
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Prisoners have a greater risk of developing oral diseases
[17]. Importantly, this implies that resource constraints
and specific challenges in prison settings may affect the
delivery of oral health services [18]. Academic evidence
suggests that the prevalence of oral diseases among ado-
lescent prisoners in prisons varies depending on region,
prison management policies, and demographic data [19].
Owing to the lack of comprehensive data describing the
prevalence of oral diseases, the true frequency and bur-
den of these conditions may be underestimated. Given
the need to provide equitable healthcare for adolescent
prisoners, addressing their health is in the public interest.
Therefore, the aim of this study was to analyze data from
the Taiwan National Health Insurance Research Database
(NHIRD) to present an overview of oral disease among
adolescent prisoners in Taiwan, improve healthcare pro-
fessionals’ recognition of the most common oral diseases,
and provide evidence for health policy decision-making.

Materials and methods

Data source

Taiwan’s NHI system covers 99% of the population.
The NHIRD was developed on the basis of anonymized
linked data from the NHI for epidemiologic and clini-
cal research [20]. From 1995 to 2016, the NHIRD used
the International Classification of Diseases, Ninth Revi-
sion Clinical Modification (ICD-9-CM). The ICD-10 has
been used since 2017 [21]. Details of this data source and
design are described elsewhere [22].

Study design and study population

This study specifically focused on all adolescent pris-
oners aged>10 and <20 years [23]. Figure 1 shows the
study sample selection process. We extracted claims data
for all prisoners from January 1 to December 31, 2013,
including 1,122,922 individual outpatient data points and
15,383 individual hospitalization data points. Finally, this
study included 1,610 prisoners. We combined the medi-
cal records of both outpatient and inpatient visits and
summarized the data for each individual.

In Taiwan, every prison has well-trained dentists
employed by affiliated hospitals. The prisoners typically
meet with dentists for “medical advice” for no more than
1 week. They receive immediate assistance for emergency
oral disease. The dentists diagnose the oral disease when
the prisoners apply for medical advice, and the NHIRD
stores all the related ICD-9 codes. The ICD-9 codes rang-
ing from 520 to 529 serve as the primary classification for
oral disorders, encompassing diseases related to the oral
cavity, salivary glands, and jaws. These oral diseases are
categorized as follows: disorders of tooth development
and eruption (ICD-9 codes 520); diseases of hard tissues
of teeth (ICD-9 codes 521); diseases of pulp and periapi-
cal tissues (ICD-9 codes 522); gingival and periodontal
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National Health Insurance Research Database (NHIRD) from 2013 in

Taiwan
Number of outpatient visits (person-times) Number of inpatient visits (person-times) for
for prisoners from CD dataset prisoners from DD dataset
(n=1,122,922) (n=15,383)
All medical information for prisoners after
merge CD and DD dataset
(n=1,138,305)
Summarized into individual data
Number prisoners after merging CD and
DD datasets
(n=83,048) Excluded prisoners aged <20
(n=81,438)
v v

Male (n=1,226)

Female (n=384)

Fig. 1 The flowchart of this study sample selection. CD: datasets of ambulatory care expenditures by visits; DD: datasets of inpatient expenditures by

admissions; NHIRD: National Health Insurance Research Database

diseases (ICD-9 codes 523); dentofacial anomalies,
including malocclusion (ICD-9 codes 524); other diseases
and conditions of the teeth and supporting structures
(ICD-9 codes 525); diseases of the jaws (ICD-9 codes
526); diseases of the salivary glands (ICD-9 codes 527);
diseases of the oral soft tissues, excluding lesions specific
for the gingiva and tongue (ICD-9 codes 528); and dis-
eases and other conditions of the tongue (ICD-9 codes
529). To ensure data quality, prisoners had to be diag-
nosed at least three times in one category, with the result
interpreted as oral diseases [22].

Ethical considerations

This study was conducted with data from the NHIRD and
NHI. To ensure privacy protection, the names of patients,
healthcare providers, and institutions were encrypted,
and all identified numbers of insured individuals were
replaced with unique substitute numbers. The study was
approved by the Institutional Review Board Research
Ethics Committee of Taizhou Hospital of Zhejiang Prov-
ince (TZH-IRB: K20240836). All procedures met the
required guidelines, and all participants did not need to

provide informed consent because of the use of an ano-
nymized database.

Statistical analysis

SAS for Windows (version 9.4; SAS Institute Inc., Cary,
NC, USA) was used to perform all analyses in this study.
We provided the mean and standard deviation (SD) for
age. For prevalence, we provided absolute values and
percentages. We also performed a x2 test to assess dif-
ferences in the percentages of diseases in the oral cavity,
salivary glands, and jaws by sex.

Results
This study included data from 1,610 prisoners (Fig. 1),
comprising men (76.14%) and 23.85% women. The mean
ages of the female and male prisoners were 13.98 (SD:
6.57) and 17.41 (SD: 3.03), respectively. The mean ages
for females and males whose oral cavity, salivary glands,
and jaws were affected were 17.10 (SD: 2.90) and 17.71
(SD: 2.30), respectively (Table 1).

The prevalence of oral cavity, salivary gland, and
jaw disease among females was 27.34%, whereas the
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Table 1 Demographics of the participating sample by gender (n=1,610, Taiwan, 2013)

Variables Total Diseases of oral cavity, salivary glands, and
jaws
Female Male Female Male
(n=384) (n=1226) (n=105) (n=368)
Age
Mean (standard deviation) 13.98 (6.57) 1741 (3.03) 17.10 (2.90) 17.71 (2.30)
Range (min-max) 2-19 2-19 2-19 3-19
Medicine Service Times (a year)
Mean (standard deviation) 10.93 (9.33) 12.51(9.65) 16.35 (9.10) 17.51(10.97)
Range (min-max) 1-52 1-72 5-47 2-70

Table 2 Prevalence of oral cavity, salivary glands, and jaws diseases by gender by a survey of year 2013 claims data from the Taiwan

National health insurance program (n=1,610, Taiwan, 2013)

Variables Female Male
n % mean age n % mean age
(S.D.) (S.D.)
Total prisoners 384 2385 13.98 (6.57) 1226 7615  17.41(3.03)
ICD9_520-529 Diseases of oral cavity, salivary glands, and jaws 105 2734  17.10(2.90) 368 3002 17.71(2.30)
ICD9_520- Disorders of tooth development and eruption 1 026 0 -
|CD9_521- Diseases of hard tissues of teeth 67 1745 16.72(345) 239 1950 17.67(2.24)
ICD9_522- Diseases of pulp and periapical tissues 8 208 17.25 (1.28) 22 179 16.86 (2.98)
ICD9_523- Gingival and periodontal diseases 38 990 17.84(1.05) 86 7.01 18.30(1.05)
ICD9_524- Dentofacial anomalies including malocclusion 2 052 18.00 (1.41) 2 016 19.00 (0.00)
ICD9_525- Other diseases and conditions of the teeth and supporting structures 2 052 13.50 (4.95) 0.24 14.33(5.03)
ICD9_526- Diseases of the jaws 0 - 0 - -
ICD9_527- Diseases of the salivary glands 0 - - 2 016 18.5(0.71)
ICD9_528- Diseases of the oral soft tissues excluding lesions specific for gingiva and 11 286 17.82(1.17) 56 457 17.21 (3.22)
tongue
ICD9_529- Diseases and other conditions of the tongue 0 - - 1 0.08
prevalence in males was slightly greater (30.02%) Discussion

(p=0.316). Among female adolescent prisoners, the top
three oral cavity, salivary gland, and jaw diseases were
hard tissues of teeth (17.45%), gingival and periodon-
tal diseases (9.90%), and diseases of the oral soft tissues,
excluding lesions specific for the gingiva and tongue
(2.86%). Among male adolescent prisoners, the top three
oral cavity, salivary gland, and jaw diseases were hard tis-
sues of teeth (19.49%), gingival and periodontal diseases
(7.01%), and diseases of the oral soft tissues, exclud-
ing lesions specific for the gingiva and tongue (4.57%)
(Table 2).

A total of 29.38% of adolescent prisoners had oral cav-
ity, salivary gland, or jaw disease. The prevalence of the
most common oral cavity, salivary gland, and jaw diseases
by sex is shown in Fig. 2. The diseases with the highest
prevalence were hard tissues of teeth diseases (19.01%),
gingival and periodontal diseases (7.70%), and diseases
of the oral soft tissues, excluding lesions specific for the
gingiva and tongue (4.16%). There was no significant dif-
ference in the prevalence of oral cavity, salivary gland, or
jaw disease between adolescent females and males.

Clinical implications

The aim of this study was to investigate the profile of oral,
salivary gland and jaw diseases among adolescent prison-
ers. To our knowledge, this is the first study to describe
oral disease among adolescent prisoners in Taiwan. The
main finding was that the prevalence of oral diseases
among adolescent prisoners was 29.38%, and male ado-
lescent prisoners had a slightly higher prevalence of oral,
salivary gland and jaw diseases than females did.

The quality of life of prisoners is significantly impacted
by oral diseases, which can also affect their ability to
eat and speak and can cause pain and discomfort [24].
Improving oral health can improve overall health [25].
For example, periodontal disease has been linked to car-
diovascular disease, high blood pressure, stroke, diabetes,
dementia, respiratory disease and mortality, with inflam-
matory pathways proposed as the underlying mecha-
nisms [26]. Efforts to improve public health and reduce
health inequalities should include prisons, an effort by
countries to leave no one behind, achieve universal health
coverage and achieve the United Nations Sustainable
Development Goals [27]. The WHO recommends reduc-
ing any “avoidable or unfair” health disparities, stating
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Fig. 2 The prevalence of oral cavity, salivary glands, and jaws diseases among prisoners by gender, (A) ICD9_520- Disorders of tooth development and
eruption, (B) ICD9_521- Diseases of hard tissues of teeth, (C) ICD9_522- Diseases of pulp and periapical tissues, (D) ICD9_523- Gingival and periodontal
diseases, (E) ICD9_524-Dentofacial anomalies including malocclusion, (F) ICD9_525- Other diseases and conditions of the teeth and supporting struc-
tures, (G) ICD9_526- Diseases of the jaws, (H) ICD9_527- Diseases of the salivary glands, (I) ICD9_528- Diseases of the oral soft tissues excluding lesions
specific for gingiva and tongue, (J) ICD9_529- Diseases and other conditions of the tongue

that prisoners have the right to equal access to medical
care [28].

The main finding was that the prevalence of oral dis-
eases was greater in adolescent prisoners than in adult
general prisoners [17], indicating that prison staff should
pay attention to the exact number of prisoners suffering
from oral, salivary gland, and jaw disorders. Incarcer-
ated people are at high risk for lacking knowledge and
the ability to utilize dental care [29, 30]. A previous study
revealed that more than half of juvenile prisoners had
poor (53.3%) oral hygiene, a high prevalence of dental
caries and fair-to-bad oral hygiene, indicating poor oral
health status [31]. People living in correctional facilities
had higher rates of untreated decay, poorer periodontal
health, and a higher incidence of urgent dental needs
than did the noninstitutionalized population; moreover,
there was a higher rate of decayed, missing, or filled teeth
in this population [32-33].

The prevalence of oral, salivary gland, and jaw diseases
was only slightly higher in male adolescent prisoners
than in female prisoners in Taiwan.

Previous studies have shown that females have signifi-
cantly better oral health knowledge, a more positive atti-
tude toward oral health, a healthier lifestyle, and better
oral health behaviors than males do [34, 35]. The posi-
tive oral health behaviors and attitudes of females may be
explained by the generally greater concern about appear-
ance in females [36]. Individual health literacy influ-
ences decisions about health and behavior [37]. Greater
oral health literacy is associated with more frequent
tooth brushing and better oral hygiene, which may partly
explain why females brush and floss more often than
males do [38].

Clinical practice

Health care systems are challenged in providing prison-
ers with the right health services at the right time, but
they also have an opportunity to provide equitable health
care. The results of this study can serve as baseline data
on the impact of incarceration on the oral health of ado-
lescent prisoners and as a guide for the comprehensive
planning of oral health services for adolescent prisoners
in prison settings [39]. Practical interventions such as
oral health education programs, mobile dental clinics,
or prison-specific dental products should be proposed
to address the high prevalence of oral diseases. Slight sex
differences make it crucial to produce and prepare ado-
lescent male-specific oral care products [40, 41]. Given

that oral diseases and conditions are largely preventable,
a stronger focus on systemic reforms, emphasis on oral
health promotion and oral disease prevention is key to
optimizing prisoners’ oral health, including integrating
oral health into prison healthcare policies [42, 43].

Methodological considerations

A notable strength of this study is the substantial sample
size, as we included all adolescent prisoners in Taiwan,
which enabled us to obtain a comprehensive profile of
oral, salivary gland, and jaw diseases among this popu-
lation. Consequently, the potential for sample selection
bias has been minimized. In addition, our results were
measured using standardized ICD codes, enhancing the
comparability of the findings.

However, this study has several limitations. First, this
was a descriptive cross-sectional study, which, while use-
ful for estimating prevalence, does not allow for the infer-
ence of causality or the exploration of risk factors. Future
longitudinal studies with extended follow-up periods
are necessary to identify potential exposures related to
oral, salivary gland, and jaw diseases. Second, the find-
ings of this study are specific to adolescent prisoners in
Taiwan and, owing to differences in healthcare systems
and cultural contexts, may not be generalizable to other
settings. Third, the manuscript also lacks an analysis of
confounding factors such as dietary habits, smoking,
mental health conditions, and oral hygiene practices,
which could provide a more nuanced understanding of
the determinants of oral health disparities. Fourth, bias
estimates may have occurred due to disparities in clinical
diagnoses among different dentists. Fifth, the one-year
follow-up period is insufficient for observing long-term
trends, and the overreliance on ICD-9 codes may under-
estimate the true prevalence of oral diseases by exclud-
ing undiagnosed cases. Sixth, the ICD-9 code range
includes diseases of the oral cavity, salivary glands, and
jaw for 520-529, which is a medical classification list by
the WHO. However, classification into three categories
on the basis of the ICD-9 codes (520-529) is very diffi-
cult. Seventh, studies on adolescents generally focus on
basic oral health issues, such as dental caries, and the
impact of oral health on quality of life. There is limited
research involving the use of ICD-9 codes for diagnos-
ing oral diseases, making it challenging to compare the
oral health conditions of incarcerated individuals with
those of healthy adolescents. Finally, the one-year fol-
low-up period is insufficient to observe long-term trends
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in oral, salivary gland, and jaw disease among adoles-
cent prisoners in Taiwan. Future studies should adopt
mixed methods, incorporate confounding variables, and
extend the study to other regions or countries to increase
generalizability.

Conclusions

Oral disease is not rare among Taiwanese adolescent
prisoners. Early prevention and appropriate treatments
are important. It is also essential to explore sex-specific
needs for this subpopulation.

Acknowledgements
Not applicable.

Author contributions

Yu-Pei Yang: Conceptualization, methodology, formal analysis, writing-
original draft, data synthesis. Ho-Tsung Hsin: Methodology, writing- original
draft. Zhu Liduzi Jiesisibieke: Formal analysis; methodology. Yen-Chun
Wang: Formal analysis; methodology. Bing-Long Wang: Conceptualization,
methodology. Pi-Ching Yu: Conceptualization, methodology. Shi-Hao
Huang: Conceptualization, methodology. Ren-Jei Chung: Conceptualization,
methodology. Yao-Ching Huang: Conceptualization, methodology,
supervision. Tao-Hsin Tung: Conceptualization, methodology, supervision,
formal analysis, writing- review &editing.

Funding
There was no additional financial support from public or private sources.

Data availability
All data generated or analyzed during this study are included in this published
article.

Declarations

Ethics approval and consent to participate

This study was approved by the Institutional Review Board of Cheng-Hsin
General Hospital (CHGH-IRB: (471) 104-07). All the participants provided
informed consent. All methods were performed in accordance with the
relevant guidelines and regulations stipulated in the Declaration of Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 23 April 2024 / Accepted: 1 April 2025
Published online: 16 April 2025

References

1.

World Health Organization (WHO). Oral health. 2023. Retrieved from https://
www.who.int/news-room/fact-sheets/detail/oral-health

2. Kazeminia M, Abdi A, Shohaimi S, et al. Dental caries in primary and perma-
nent teeth in children’s worldwide, 1995 to 2019: a systematic review and
meta analysis. Head Face Med. 2020;16(1):22.

3. Anil S, Anand PS. Early childhood caries: prevalence, risk factors, and preven-
tion. Front Pediatr. 2017,5:157.

4. Peres MA, Macpherson LMD, Weyant RJ, et al. Oral diseases: a global public
health challenge. Lancet. 2019;394(10194):249-60.

5. Oladimeji FA. New public health approach to oral health care accessibility in
a pandemic. Nigerian Dent J. 2021,29(2):25-34.

6. Haag D, Schuch H, Ha D, et al. Oral health inequalities among Indigenous and

Non-Indigenous children. JOR Clin Trans Res. 2021,6(3):317-23.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Page 7 of 8

World Health Organization. Follow-up to the Political Declaration of the Third
High-Level Meeting of the General Assembly on the Prevention and Control
of Non- Communicable Diseases. Proceedings of the Seventy-Fifth World
Health Assembly, Geneva, Switzerland. 2022; 22-28.

Liu M, Song Q, Xu X, et al. Early childhood caries prevalence and associated
factors among preschoolers aged 3-5 years in Xiangyun, China: A cross-
sectional study. Front Public Health. 2022;10:959125.

Huang YH. Oral health is a key indicator of overall health, 2022. Retrieved
from https://www.taiwannews.com.tw/en/news/4491795

Theriault H, Bridge G. Oral health equity for rural communities: where are we
now and where can we go from here? Br Dent J. 2023;235(2):99-102.

Chang PS, Huang CJ, Hsiang CL, et al. Prevalence of dental caries and peri-
odontal disease of high school students aged 15 to 18 years in Taiwan. Int J
Environ Res Public Health. 2021;18(19):9967.

Westhoff M. An examination of prisoners’ constitutional right to healthcare:
theory and practice. Health Law. 2007;20:1.

Mongelli F, Georgakopoulos P, Pato MT. Challenges and opportunities to Mee
the mental health needs of underserved and disenfranchised populations in
the united States. Focus (Am Psychiatr Publ). 2020;18(1):16-24.

Goomany A, Dickinson T. The influence of prison climate on the mental
health of adult prisoners: a literature review. J Psychiatr Ment Health Nurs.
2015;22(6):413-22.

Fiegler-Rudol J, Migas M, Budzik M, et al. Healthcare accessibility in the prison
environment: oral health. Wiad Lek. 2024;77(7):1496-500.

Vandergrift LA, Christopher PP. Do prisoners trust the healthcare system?
Health Justice. 2021;9(1):15.

Yang YP, Hsin HT, Wang BL, et al. Gender differences in oral health

among prisoners: a cross-sectional study from Taiwan. BMC Oral Health.
2023;23(1):900.

Watt RG, Daly B, Allison P, et al. Ending the neglect of global oral health: time
for radical action. Lancet. 2019;394(10194):261-72.

Coyle A, Fair H. A human rights approach to prison management: handbook
for prison staff. Institute for Criminal Policy Research Birkbeck, University of
London; 2018.

Shih YJ, Wang JY, Wang YH, et al. Analyses and identification of ICD codes for
dementias in the research based on the NHIRD: a scoping review protocol.
BMJ Open. 2022;12(8):e062654.

Hsieh CY, Su CC, Shao SC, et al. Taiwan's National health insurance research
database: past and future. Clin Epidemiol. 2019;11:349.

Tung TH, Hsiao YY, Shen SA, et al. The prevalence of mental disorders in
Taiwanese prisons: a nationwide population-based study. Soc Psychiatry
Psychiatr Epidemiol. 2019;54(3):379-86.

Adolescent health in the South-East Asia Region. https.//www.who.int/south
eastasia/health-topics/adolescent-health

Moraes LR, Duarte de Aquino LC, da Cruz DT, et al. Self-Perceived impact of
oral health on the quality of life of women deprived of their liberty. Int J Dent.
2021;2021:5520652.

Zajmi L, Begzati A, Sejdini M et al. Oral Health of Lipjan Convicts: Kosovo
Prison House. Int J Dent. 2018; 2018:6529658.

Condon L, Hek G, Harris F. Public health, health promotion and the health of
people in prison. Community Pract. 2006;79(1):19-22.

Ismail N, Lazaris A, O'Moore E, et al. Leaving no one behind in prison:
improving the health of people in prison as a key contributor to meeting the
sustainable development goals 2030. BMJ Glob Health. 2021;6(3):e004252.
World Health Organization. Leaving no one behind in prison health: the
Helsinki conclusions,2022. Retrieved from https.//www.who.int/europe/publi
cations/i/item/WHO-EURO-2020-742-40477-54346

Testa A, Fahmy C. Oral health status and oral health care use among formerly
incarcerated people. J Am Dent Assoc. 2020;151(3):164-73.

Testa A, Jackson DB, Gutierrez C, et al. History of incarceration and

dental care use among older adults in the united States. Am J Prev Med.
2024,67(5):705-12.

AlkhadraT. Prevalence of dental caries and oral hygiene status among
juvenile prisoners in the Kingdom of Saudi Arabia. J Contemp Dent Pract.
2017;18(11):991-5.

Bolin K, Jones D. Oral health needs of adolescents in a juvenile detention
facility. J Adolesc Health. 2006;38(6):755-7.

National Institutes of Health. Oral health in America: advances and chal-
lenges. Bethesda, MD: US Department of Health and Human Services,
National Institutes of Health, National Institute of Dental and Craniofacial
Research; 2021.


https://www.who.int/news-room/fact-sheets/detail/oral-health
https://www.who.int/news-room/fact-sheets/detail/oral-health
https://www.taiwannews.com.tw/en/news/4491795
https://www.who.int/southeastasia/health-topics/adolescent-health
https://www.who.int/southeastasia/health-topics/adolescent-health
https://www.who.int/europe/publications/i/item/WHO-EURO-2020-742-40477-54346
https://www.who.int/europe/publications/i/item/WHO-EURO-2020-742-40477-54346

Yang et al. BMC Pediatrics

34.

35.

36.

37.

38.
39.

40.

(2025) 25:304

Farsi NJ, Merdad Y, Mirdad M, et al. Oral health knowledge, attitudes, and
behaviors among university students in Jeddah, Saudi Arabia. Clin Cosmet
Investig Dent. 2020;12:515-23.

Furuta M, Ekuni D, Irie K, et al. Sex differences in gingivitis relate to interaction
of oral health behaviors in young people. J Periodontol. 2011;82(4):558-65.
Tadin A, Poljak Guberina R, Domazet J, Gavic L. Oral hygiene practices and
oral health knowledge among students in split, Croatia. Healthc (Basel).
2022;10(2):406.

Lagana G, Abazi Y, Beshiri Nastasi E, et al. Oral health conditions in an
Albanian adolescent population: an epidemiological study. BMC Oral Health.
2015;15:67.

Mc Grath C, Bedi R. Gender variations in the social impact of oral health. J Ir
Dent Assoc. 2000;46(3):87-91.

Coverdale HB. Caring and the prison in philosophy, policy and practice:
under lock and key. J Appl Philos. 2021;38(3):415-30.

Ciesielska A, Kusiak A, Ossowska A, et al. Changes in the oral cavity in
menopausal Women-A narrative review. Int J Environ Res Public Health.
2021;19(1):253.

41.

42.

43.

Page 8 of 8

Giacomoni PU, Mammone T, Teri M. Gender-linked differences in human skin.
J Dermatol Sci. 2009;55(3):144-9.

World Health Organization. 2022a. Draft global strategy on oral health (WHO
WHA 75.10, Add 1, Annex 3). Geneva (Switzerland): World Health Organisa-
tion [accessed 2023 Jun 20]. https://apps.who.int/gb/ebwha/pdf_files/WHA7
5/A75_10Add1-en.pdf

Listl S, Baltussen R, Carrasco-Labra A, et al. Evidence-Informed oral health pol-
icy making: opportunities and challenges. J Dent Res. 2023;102(12):1293-302.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://apps.who.int/gb/ebwha/pdf_files/WHA75/A75_10Add1-en.pdf
https://apps.who.int/gb/ebwha/pdf_files/WHA75/A75_10Add1-en.pdf

	﻿Prevalence of oral diseases among adolescents in prisons in Taiwan: a population-based study
	﻿Abstract
	﻿Introduction
	﻿Materials and methods
	﻿Data source
	﻿Study design and study population
	﻿Ethical considerations
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Clinical implications
	﻿Clinical practice
	﻿Methodological considerations

	﻿Conclusions
	﻿References


