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Knowledge has a direct relationship with oral health. Since the oral health of patients with type 2 diabetes (T2DM) is affected
by their blood sugar levels; therefore, the present systematic study was conducted to examine oral health literacy in patients
with T2DM. Studies conducted in this field were searched in reliable scientific databases such as PubMed, CINAHL, Web of
Science Core, Inform it Health Databases, Scopus, Google Scholar, ProQuest, PsycINFO and DoPHER, and were selected based
on the study inclusion criteria and the main purpose of the research in 2022. As a result, among 6572 reviewed articles, 15 ar-
ticles were included in the study. A number of 8642 patients with T2DM with an average age of 52.7 years were examined.
The total awareness of these people with T2DM regarding oral health literacy was 48%. Pacients’ oral health knowledge was
investigated, which was about 43% in men and 58% in women. In 9 studies of patients with diabetes, oral health literacy was
less than 50%. In 6 studies, it was observed that the level of oral health knowledge was higher than 50%, and a significant
correlation was observed between patients with T2DM and their level of oral health literacy. City residents had higher oral
health literacy. In conclusion, oral health literacy in people with T2DM was generally low and needed more attention. Some
factors, such as urban life, access to the Internet and virtual space, as well as the gender of persons with T2DM, were effective

on the level of oral health literacy.

Keywords: oral health, health literacy, type 2 diabetes, knowledge.

Introduction

Diabetes is one of the most important metabol-
ic diseases that affect people’s health and millions of
people are diagnosed with diabetes every year. Studies
show that diabetes affects the body’s ability to regulate
glucose or blood sugar for energy. High blood sugar
puts cells under oxidative stress and inflammation and
these changes have a negative impact on oral health in
addition to the vital tissues of the body [1, 2]. In 2019,
the World Health Organization announced that more
than 3.5 million people worldwide were affected by
oral diseases [3].

There is a direct relationship between diabetes and
oral health, and it has been reported that oral diseas-
es are more common in patients with type 2 diabetes
(T2DM) [4, 5]. Studies also show that gum disease and
other oral health problems are more common in per-
sons with T2DM, and these people are at a higher risk
of gum disease, gingivitis, and periodontitis [6, 7]. In
fact, diabetes affects the body’s ability to fight bacteria,
which leads to gum infection. Diabetes is also related
to dry mouth disease, and this issue increases the pos-
sibility of other oral diseases such as caries and dental
infections. Therefore, more attention and awareness
need to be given to these patients [8, 9].
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Oral health knowledge and literacy levels have an
effective role in controlling oral diseases and health
behaviors [10]. Health literacy means people’s under-
standing of factors affecting health and the implemen-
tation of health-promoting strategies [11]. Recent stud-
ies on people with T2DM show that their lack of health
awareness and low oral health literacy are related to
oral disease [12]. Of course, studies have shown con-
flicting findings concerning oral health literacy in per-
sons with T2DM. Some studies have reported optimal
oral health literacy and many studies have reported
poor oral health literacy in persons with T2DM [12, 13].

So far, few systematic studies have investigated oral
health literacy in persons with T2DM. As mentioned,
oral health plays an effective role in the health of these
patients, and increasing health literacy can have an im-
pact on the awareness of people with T2DM. Consider-
ing the importance of oral health on the condition of
patients with T2DM, oral health literacy in this study
has been investigated.

Material and methods

Search strategy and study selection

Research articles published in English in the last 15
years were analyzed using relevant terms in PubMed,
CINAHL, Web of Science Core, Informit Health Data-
bases, Scopus, Google Scholar, ProQuest, PsycINFO
and DoPHER databases. The search was done with
the help of keywords and Medical Subject Headings
(MeSH). Search terms for screening articles include
“knowledge”, “oral health”, “oral hygiene”, “diabetes”,
“type 2 diabetes”, “diabetes mellitus”, “adult literacy”,
“oral health knowledge”, “literacy”, “health litera-
cy”, “oral health behavior”. The combination of these
words with operators “AND” and “OR” was also exam-
ined. All articles related to the topic were reviewed.

Inclusion and exclusion criteria

The inclusion criteria included articles in which
the level of oral health literacy in persons with T2DM
was examined without restrictions on age, weight and
sample size. Studies in which oral health literacy was
examined in the presence of other variables with no
restrictions were included in this study. Exclusion cri-
teria included studies in which subjects without diabe-
tes were investigated. Studies in which persons with
T2DM with specific diseases were investigated. Arti-
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cles whose full text was unavailable, as well as data re-
lated to review studies, case reports, and invalid manu-
scripts, were not extracted.

Data extraction and screening

Two review authors performed search strategies.
The abstract of all articles was reviewed, and in cases
where the article could not be removed based on title
or abstract, the full text of the article was retrieved and
evaluated. In the initial search, 6572 records were ob-
tained. At this stage, 3194 records were removed due
to duplication and lack of inclusion criteria or because
of indirect connection with the subject (2397 records).
Then, 981 articles were retrieved for full-text review
and detailed results. A complete review led to a final se-
lection of 15 studies. The method of presenting topics,
including determining study purpose and collecting
findings, was based on Preferred Reporting Items for
Systematic Review (PRISMA) (Figure 1).

Articles quality assay

The quality of the final articles was evaluated sepa-
rately by two researchers with experience in the field of
systematic review research. Then, in a joint meeting,
results were discussed and in cases where there was a
difference of opinion, discussion continued until a fi-
nal agreement was reached between two evaluator re-
searchers. In order to check the quality of the articles,
the Cochrane Risk of Bias scale was used, and the arti-
cles were categorized based on low, high and unclear
risk of bias [14]. This article is registered in PROSPERO
(Code number: CRD42022368164).

Results

A total of 15 articles were included in the study
(Table 1). Among reviewed articles, in 13 articles, per-
sons with T2DM constituted the investigated commu-
nity [15-27] and in four articles, studies were conducted
on oral health literacy of type 2 and type 1 diabetes pa-
tients [17, 22-24, 28]. Four studies compared the health
literacy of people with and without diabetes [15, 16, 23,
28]. Two studies showed that people without diabetes
had more information about oral health literacy [15, 29].

Reports in 9 studies show that a high percentage of
patients with diabetes have less than 50% oral health
literacy [17-20, 22, 24, 27-29]. Meanwhile, the results of
6 other studies show that oral health knowledge level
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Figure 1: PRISMA flow diagram of selection of articles.

is higher than 50% and a significant relationship be-
tween persons with T2DM and the level of oral health
literacy was observed in them [15, 16, 21, 23, 25, 26].
Findings show that in total of reviewed studies, 8642
patients with T2DM with an average age of 52.7 years
have been analyzed, and the awareness level of these
persons with T2DM in relation to oral health literacy is
about 48%. In a study of how gender affects oral health
literacy, 12 studies showed that this rate is reported to
be about 43% in men and about 58% in women, which
confirms that oral health literacy is higher in women.
It was also found that city residents have higher oral
health literacy [15, 28].

Mian et al.’s research on patients with T2DM found
that awareness level is about 74% [29]. Another study
stated that many persons with T2DM had high aware-
ness, and the total score of oral health awareness was
64% [26]. A study by Wang et al. found that oral health
literacy was around 81% and oral complications were
lower in persons with T2DM with high awareness [15].
In other surveys, oral health literacy varied from 61 to
81 percent [18, 22].
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Risk of hias assessment

The inclusion quality of 15 articles for systematic
review was done by the Cochrane scale. The results of
thearticle’s quality assessment are presented in Table 1.
According to the Cochrane evaluation scale, only three
studies had a risk of bias in 2 biases, and six studies had
arisk of bias in one area. Other studies had unclear lev-
els of risk of bias in at least four areas of selection bias,
performance, reporting and types of bias (Table 2).

Discussion

Insufficient health literacy is considered a serious
obstacle to oral disease management and can affect
people’s performance. The present study has investi-
gated oral health literacy in persons with T2DM. The
findings of the present study show that oral health lit-
eracy was less than 50% in a high percentage of patients
with diabetes and most patients had poor knowledge
about oral health and diabetes [17, 19, 20, 29].

© 2023 The Authors
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Cochrane Risk of Bias Tool scale (types of biases)

Scales in 5 fields Function bias Selective bias Report ) Other
RGS AC Sp CF Bias Fall Bias t%'%):ssecs)f
Mian. [15] low Un Un Un Un Un low
Parakh. [16] Un Un Un Un Un low Un
Wang. [17] low Un Un Un Un low Un
Shanmukappa. [18] Un Un Un Un Un Un Un
Afolabi. [19] Un low Un low Un low Un
Al Amassi. [20] low Un Un Un Un low Un
Kejriwal. [21] Un low Un Un Un Un Un
Lasisi. [22] Un low Un low Un low Un
Ummadisetty [23] Un low Un low Un low Un
Sahril. [24] Un Un Un Un Un Un Un
Weinspach. [25] Un Un Un Un Un low Un
Aggarwal. [26] Un low Un Un Un Un low
Eldarrat. [27] Un Un Un Un low Un Un
Bangash. [28] Un low Un Un Un Un low
Bowyer. [29] low Un Un Un Un low Un

Note: Un - Unknown; RGS - Random generation sequence; AC — Allocation concealment; SF - Sample furnace;

CF - Consequence furnace.

According to the studies reviewed in this article,
awareness is influenced by various factors, including
the characteristics of the participants in the study. The
relevant findings showed that women had more health
knowledge than men, and attention to oral health was
a higher priority in women, and behaviors related to
health and appearance were more colorful [17, 29, 30].
Higher oral health knowledge in women compared to
men has been reported in past studies, both in patients
with T2DM and persons without diabetes [30-32].

In several studies, a positive and significant rela-
tionship was observed between health knowledge and
education variables, so education can be an effective
step in increasing health literacy [16, 18, 33, 34]. During
the research of Afolabi et al., one hundred and twenty
persons with T2DM with an age range of 38 to 72 years
were examined. Their findings showed that there is
a significant linear relationship between oral health
literacy and oral health behavior, and the decrease in
oral health literacy in people with oral injuries is relat-
ed [17]. The place of residence has been one of the oth-
er effective options, so rural people obtained a lower
score concerning oral health [15, 28]. Some studies have
shown that characteristics related to experiences, in-
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cluding education, were related to health knowledge
[29, 33]. Also, access to the Internet plays an effective
roleinincreasing oral health literacy in people with dia-
betes, and the level of communication people have with
cyberspace and society can affect their oral health [18].
Another study reported that persons with T2DM living
in the city show higher health knowledge compared to
their rural counterparts [28]. In this regard, Wang et al.
showed that the oral health literacy in patients living in
the city was 68%, while 59% in rural patients [18].

The articles reviewed in this article show patients’
poor knowledge regarding the mouth and diabetes. In
many types of research, it has been reported that pay-
ing attention to education can be effective in improv-
ing the knowledge of patients with T2DM. Improving
communication and educational programs at the glob-
al level, reducing the challenges of accessing health fa-
cilities in remote areas, reducing health service dispar-
ities around the world, and providing Internet access
and awareness of oral complications may have a posi-
tive effect on increasing people’s health [15, 16, 25, 27].
Parakh et al. have suggested that all health profession-
als should work together to improve oral health litera-
cy and that outreach programs may help [28].
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In our systematic review, in 11 studies (75% of stud-
ies), authors considered the role of healthcare profes-
sionals in promoting health literacy to be very colorful
and suggested that education through these people can
be effective. Harada et al. stated that non-dental health-
care professionals have a promising role in promoting
oral health among people with T2DM [35]. In addition
to health care professionals, it is also important to pay
attention to people who are effective in the lives of per-
sons with T2DM. In a survey that was conducted on the
awareness level of persons with T2DM relatives in 60
different countries, it showed that bad eating habits,
use of tobacco and cigarettes, and fear of dentistry were
prevalent in many relatives of patients with T2DM, and
despite these cases, in addition to patients with T2DM
education is also important for their relatives and their
families [36].

Low health literacy brings many problems to per-
sons with T2DM and the country’s economy. Diabetes
Mellitus is an increasing public health concern [37]; on
the other hand, measuring health literacy can create
proper knowledge in this regard [38]. It has been re-
ported that health literacy can be effective in improv-
ing various diseases in persons with T2DM and future
research should be done mainly with the aim of test-
ing interventions’ effectiveness in improving health
literacy among patients with T2DM so that a better
solution can be used [39]. In this regard, paying atten-
tion to educational programs for persons with T2DM
can effectively prevent oral problems. Of course, one
of the limitations in developing countries is the lack of
infrastructure and television networks related to oral
health and, most importantly, the economy of fami-
lies. In many cases, attention to oral health hasbecome
secondary. Health policymakers should provide basic
educational instructions to diabetics and provide con-
ditions for improving oral health literacy.

One of the limitations of this systematic study was
the incompleteness of data of many articles in relation
to method and classification and the low quality of
many articles. In many studies, results details, includ-
ing oral health literacy scores, should have been men-
tioned. However, in the review of the quality of arti-
cles, as much as possible, studies of appropriate quality
and similar in terms of the method were collected.

Conclusion

Oral health literacy in persons with T2DM was
generally low and needed more attention. Results also
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showed that oral health literacy in persons with T2DM
positively affects health and health-seeking behaviors.
Increasing knowledge of oral health is related to peo-
ple’s education level. Some factors, such as urban life,
access to the Internet and virtual space, as well as the
gender of people with T2DM, were effective on the
level of people’s health literacy. The placement of ed-
ucational programs related to oral health literacy can
be effective on patients’ understanding and health per-
formance in relation to improving oral complications.
More cross-sectional studies in different populations
are needed for a more detailed investigation.

Conflict of interest

The authors declare no conflict of interest.

References

1. American Diabetes Association 2. Classification and diagnosis
of diabetes. Diabetes Care. 2017; 40(Suppl 1):S11-S24.

2. Zuila Albuquerque Taboza, Katia Linhares Costa, Virginia Ré-
gia Silveira, Flavia Aparecida Furlaneto, Renan Montenegro Jr,
Stefanie Russell, Ananda Dasanayake, Rodrigo O Rego. Perio-
dontitis, edentulism and glycemic control in patients with type
2 diabetes: a cross-sectional study. BMJ Open Diabetes Res Care.
2018; 6(1): €000453.

3. Pudloski J. Oral health. World Health Organisation. 2022.
https:/www.who.int/health-topics/oral-health/#tab=tab_1.
Accessed 8 august 2022.

4. Solomon SM, Iovan G, Pasarin L, Sufaru IG, Martu I, Luchian
I, Martu MA, Martu S. Risk Predictors in Periodontal Disease.
Rom J Oral Rehab, 2017; 9(3):89-96.

5.  Kesavan R, Chaly PE, Reddy VC, Mary AV. Periodontal status
among type II diabetic and nondiabetic individuals in Chennai,
India: A comparative study. J Indian Assoc Public Health Dent
2015; 13:393-8.

6. Jagan Kumar Baskaradoss. Relationship between oral health
literacy and oral health status. BMC Oral Health. 2018; 18:172.

7. The Royal Australian College of General Practitioners. General
practice management of type 2 diabetes 2016-18: 2016.

8. Das D, Gupta R, Menon I, Sharma A, Arora V, Ahsan I. Oral
health status among type 2 diabetic versus nondiabetic adult
population of muradnagar: A cross-sectional comparative
study. Asian J Pharm Res Health Care 2022;14:34-42

9. Ausili D, Bulgheroni M, Ballatore P, Specchia C, Ajdini A, Bezze
S, et al. Self-care, quality of life and clinical outcomes of type 2
diabetes patients: an observational cross-sectional study. Acta
Diabetol. 2017 Nov; 54(11):1001-1008.

10. Holtzman JS, Atchison KA, Macek MD, Markovic D. Oral Health
Literacy and Measures of Periodontal Disease. J Periodontol.
2017 Jan; 88(1):78-88.

11. Kindig DA, Panzer AM, Nielsen-Bohlman L. Health literacy: A
prescription to end confusion. National Academies Press, 2004.

© 2023 The Authors



12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

© 2023 The Authors

Siddiqi A, Zafar S, Sharma A, Quaranta A. Diabetic patients’
knowledge of the bidirectional link: are dental health care pro-
fessionals effectively conveying the message. Aus Dent J. 2019;
64(4):312-26.

Poudel P, Griffiths R, Wong VW, Arora A, Flack JR, Khoo CL, et
al. Oral health knowledge, attitudes and care practices of peo-
ple with diabetes: a systematic review. BMC Public Health. 2018;
18(1):577.

Moosavinasab SMM, Vahedian-Azimi A, Salesi M, Vahedi E, Ka-
rimi Zarchi AA, Khoshfetrat M, et al. [A review of 17 years appli-
cation of continuous care model on the consequences of acute
and chronic diseases: describing and assessing the quality of
the methodology of papers]. Journal of Military Medicine. 2018;
20(1): 27-55.

Wang CX, Ma LL, Yang Y, Xu MR, Wang X, Feng XP, et al. Oral
health knowledge, attitudes, behaviour and oral health status of
Chinese diabetic patients aged 55 to 74 years. Chin J Dent Res.
2018; 21(4):267-273.

Shanmukappa SM, Nadig P, Puttannavar R, Ambareen Z, Gow-
da TM, Mehta DS. Knowledge, attitude and awareness among
diabetic patients in Davangere about the association between
diabetes and periodontal disease. J Int Soc Prev Community
Dent. 2017; 7(6):381-8.

Afolabi O, Okeoghene OA. Awareness and oral self-care practic-
es of diabetic patients at a tertiary hospital in Lagos, Nigeria.
Ann Med Health Sci Res. 2017; 7(3):36 43.

Al Amassi BY, Al Dakheel RS. Oral hygiene practice of adult di-
abetic patients and their awareness about oral health problems
related to diabetes. J Dent Oral Hyg. 2017; 9(2):8-14.

Kejriwal S, Bhandary R, Thomas B. Assessment of knowledge
and attitude of diabetes mellitus type 2 patients about their oral
health in Mangalore, India. Universal Res J Dent. 2014; 4(1):44-7.
Lasisi TJ, Lawal FB, Fasanmade AA. Oral health awareness,
practices and status of patients with diabetes attending a
tertiary health institution in Nigeria. Nigerian J Med. 2017;
25(4):1115-2613.

Ummadisetty T, Chava VK, Bhumanapalli VR. Diabetes and per-
iodontitis: how well are the patients aware about an established
relation? J Indian Soc Periodontol. 2016; 20(4):472-5.

Sahril N, Aris T, Mohd Asari AS, Yaw SL, Omar MA,Teh CH, et
al. Oral health seeking behaviour among Malaysians with type
11 diabetes. J Public Health Aspects. 2014; 1(1):1.

Weinspach K, Staufenbiel I, Memenga-Nicksch S, Ernst S,
Geurtsen W, Glinay H. Level of information about the relation-
ship between diabetes mellitus and periodontitis - results from
a nationwide diabetes information program. Euro J Med Res.
2013; 18(6):1-8.

Aggarwal A, Panat SR. Oral health behaviour and HbAlc in In-
dian adults with type 2 diabetes. J Oral Sci. 2012; 54(4):293-301.
Eldarrat AH. Diabetic patients: their knowledge and perception
of oral health. Libyan J Med. 2011; 6(1):5691.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

Romanian Journal of Diabetes, Nutrition and Metabolic Diseases :: www.rjdnmd.org

Rom J Diabetes Nutr Metab Dis. 2023; volume 30, issue 2

Parakh MK, Kasi A, Vignesh A, Prabhu S. Knowledge and aware-
ness of oral manifestations of diabetes mellitus and oral health
assessment among diabetes mellitus patients - a cross sectional
study. Curr Diabetes Rev. 2019; 15(8):1-9.

Mian RI, Rashidi FFH, Alshammary TA, al Zubaidi S, al Sham-
mary F, Siddiqui AA, et al. Oral health-related knowledge and
assessment of oral health status of diabetic patients attending
dental clinic at college of dentistry, hail, Kingdom of Saudi
Arabia. J Contemp Dent Prac. 2020; 21(1):78-82. 10.5005/jp-jour-
nals-10024-2729.

Bangash RY, Khan AU, Rasheed D, Manzoor MA. Diabetic pa-
tients; level of awareness about oral health knowledge, attitude
and practices. Pakistan Oral Dent J. 2011; 31(2):31.

Bowyer V, Sutcliffe P, Ireland R, Lindenmeyer A, Gadsby R,
Graveney M, et al. Oral health awareness in adult patients with
diabetes: a questionnaire study. Brit Dent J. 2011; 211(6):E12.
Rasouli-Ghahroudi AA, Khorsand A, Yaghobee S, Rokn A, Jalali M,
Masudi S, et al. Oral health status, knowledge, attitude and prac-
tice of patients with heart disease. ARYA Atheroscl. 2016; 12(1):1-9.
Gaffar BO, Tantawi ME, Al-Ansari A, Agl AS. Association be-
tween oral health knowledge and practices of Saudi pregnant
women in Dammam, Saudi Arabia. East Mediterr Health J. 2016;
22(6):411-6.

Rajeh MT. Gender Differences in Oral Health Knowledge and
Practices Among Adults in Jeddah, Saudi Arabia. Clin Cosmet
Investig Dent. 2022;14:235-244

Malkawi ZA, Tubaishat RS. Knowledge, practice and utilisation
of dental services among pregnant women in the north of Jor-
dan. J Contemp Dent Prac. 2014; 15(3):345-51.

Sanchez P, Everett B, Salamonson Y, Redfern J, Ajwani S, Bhole
S, et al. The oral health status, behaviours and knowledge of
patients with cardiovascular disease in Sydney Australia: a
cross-sectional survey. BMC Oral Health. 2019; 19(12):1-9.
Harada Y, Prajapati D, Poudel P, Karmacharya B, Sugishita T,
Rawal L. Effectiveness of oral health promotion interventions
for people with type 2 diabetes delivered by non-dental health
care professionals: a systematic review. Glob Health Action.
2022 Dec 31;15(1):2075576

Banyai D, Vegh A, Biczo Z, Barone MTU, Hegedus T, Vegh D. Oral
Health Knowledge and Habits of People with Type 1 and Type 2
Diabetes. Int Dent J. 2022 Jun; 72(3):407-413.

Davari, M., Bayazidi, Y., Kebriaeezadeh, A. et al. Quality of
care in type 2 diabetes in Iran; a cross-sectional study using pa-
tient-level data. BMC Endocr Disord. 2022:22, 133

Tavousi M, Mohammadi S, Sadighi J, Zarei F, Kermani RM, Ros-
tami R, et al. (2022) Measuring health literacy: A systematic re-
view and bibliometric analysis of instruments from 1993 to 2021.
PLoS ONE 17(7): e0271524.

Caruso, R., Magon, A., Baroni, I. et al. Health literacy in type
2 diabetes patients: a systematic review of systematic reviews.
Acta Diabetol 55, 1-12 (2018).

253


http://www.rjdnmd.org

