
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=zgha20

Global Health Action

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/zgha20

Effectiveness of oral health promotion
interventions for people with type 2 diabetes
delivered by non-dental health care professionals:
a systematic review
Oral health promotion for people with diabetes by non-dental healthcare
professionals

Yuriko Harada, Dilip Prajapati, Prakash Poudel, Biraj Karmacharya,
Tomohiko Sugishita & Lal Rawal

To cite this article: Yuriko Harada, Dilip Prajapati, Prakash Poudel, Biraj Karmacharya,
Tomohiko Sugishita & Lal Rawal (2022) Effectiveness of oral health promotion interventions for
people with type 2 diabetes delivered by non-dental health care professionals: a systematic
review, Global Health Action, 15:1, 2075576, DOI: 10.1080/16549716.2022.2075576

To link to this article:  https://doi.org/10.1080/16549716.2022.2075576

© 2022 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group.

Published online: 10 Aug 2022.

Submit your article to this journal Article views: 2648

View related articles View Crossmark data

Citing articles: 1 View citing articles 

https://www.tandfonline.com/action/journalInformation?journalCode=zgha20
https://www.tandfonline.com/loi/zgha20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/16549716.2022.2075576
https://doi.org/10.1080/16549716.2022.2075576
https://www.tandfonline.com/action/authorSubmission?journalCode=zgha20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=zgha20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/16549716.2022.2075576
https://www.tandfonline.com/doi/mlt/10.1080/16549716.2022.2075576
http://crossmark.crossref.org/dialog/?doi=10.1080/16549716.2022.2075576&domain=pdf&date_stamp=2022-08-10
http://crossmark.crossref.org/dialog/?doi=10.1080/16549716.2022.2075576&domain=pdf&date_stamp=2022-08-10
https://www.tandfonline.com/doi/citedby/10.1080/16549716.2022.2075576#tabModule
https://www.tandfonline.com/doi/citedby/10.1080/16549716.2022.2075576#tabModule
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ABSTRACT
Background: Oral health problems among people with diabetes mellitus are an emerging 
public health problem. Despite the rising concerns of oral health and diabetes mellitus 
comorbidity, there is a lack of dental health care professionals such as dentists, to address 
this problem, especially at the primary care level in low- and middle-income countries.
Objective: This review systematically synthesizes the current evidence in terms of the 
involvement of non-dental health care professionals in promoting oral health among people 
with type 2 diabetes mellitus and assessed the effectiveness of such programs.
Methods: Six electronic databases (CINAHL, Cochrane, Embase, PsycINFO, PubMed, and 
Scopus) and Google Scholar were systematically searched. The inclusion criteria were: 1) 
had an intervention promoting oral health; 2) targeted but not limited to people with type 
2 diabetes mellitus; 3) intervention led but not limited to by non-dental health care profes-
sionals; 4) published in English language between January 2000 and July 2021. This review 
was registered in PROSPERO (#CRD42021248213).
Results: A total of five studies from four countries (Finland, Thailand, Iran, and the 
Netherlands) met the inclusion criteria. The interventions included oral health education, 
a dental care reminder system, and the implementation of oral health care protocols in 
general practices, all of which were mainly implemented by nurses. All interventions 
improved clinical outcomes, including decreased probing depth, attachment loss, and plaque 
index scores, and non-clinical outcomes such as enhanced knowledge, attitudes, and beha-
viors. Three studies also reported an improvement in diabetes mellitus outcomes.
Conclusion: This review suggests that non-dental health care professionals play a promising 
role in promoting oral health among people with type 2 diabetes mellitus. Our findings 
support the potential for integrating oral health promotion programs in primary health care, 
as such programs could bring better oral health and diabetes mellitus outcomes.
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Background

Diabetes mellitus (DM) is a metabolic disease that 
causes hyperglycemia, which is classified into four 
etiology-based categories: type 1 diabetes (T1DM), 
type 2 diabetes (T2DM), gestational diabetes mellitus 
(GDM), and other specific types [1]. The global pre-
valence of DM was 9.3% (463 million people) in 
2019, with estimates projecting a prevalence of 
10.9% (700 million people) by 2045 [2]. Worldwide, 
T2DM is the most common condition, accounting 
for 90% of all people with DM [3]. The rapid 

increase in T2DM is also occurring in low- and 
middle-income countries (LMICs) due to aging, 
unhealthy diets, obesity, and sedentary lifestyles [4, 
5,6]. Chronic hyperglycemia leads to complications 
in various organs, especially the eyes, kidneys, 
nerves, heart, and blood vessels [1]. Hyperglycemia 
also results in several oral health problems, primarily 
periodontal (gum) diseases [7–9]. Periodontal dis-
eases include gingivitis and periodontitis [9,10]. 
Gingivitis is the mildest form of periodontal disease, 
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a condition that is reversible by improving oral 
hygiene [9]. On the other hand, periodontitis causes 
the loss of connective tissue, resorption of alveolar 
bones, and formation of periodontal pockets [9,10]. 
Once periodontal pockets fill with bacteria, the con-
dition often becomes irreversible, leading to tooth 
loss [9,10]. Periodontitis is considered the sixth most 
prevalent complication of DM [7–9]. According to 
the global burden of disease study in 2017, 
796 million people had periodontal disease, increas-
ing considerably by 50.2% since 1990 [11]. Evidence 
suggests a bidirectional relationship between T2DM 
and periodontitis; people with T2DM have a higher 
risk of periodontitis, which in turn negatively 
impacts blood glucose control and increases the 
risk of microvascular and macrovascular complica-
tions [7–9]. Furthermore, non-surgical periodontal 
treatment among people with T2DM can be benefi-
cial for glycemic control [8,12, 13, 14]. Despite peo-
ple with DM are at greater risk of oral health 
problems, systematic review showed that the major-
ity of people with T2DM were unaware of the bidir-
ectional relationship between DM and oral health, 
had limited knowledge of their risk of periodontal 
diseases, and were less compliant to recommended 
oral hygiene behaviors ([15]. Moreover, adequate 
oral health literacy is positively associated with 
increased frequency of tooth brushing and dental 
visits, which help to maintain good oral health [16]. 
Despite the growing burden of DM with periodontal 
disease comorbidity, there is a lack of dental health 
care professionals promoting, maintaining, and 
improving oral health among people with DM, espe-
cially in LMICs [17]. Therefore, oral health promo-
tion programs in diabetes care settings could be 
essential for improving oral health and diabetes out-
comes in people with T2DM [18,19].

Studies have emphasized a proactive role of non- 
dental health care professionals in providing inte-
grated oral health care in primary health care set-
tings [18,19]. Moreover, non communicable 
diseases such as DM share the common risk factors 
with oral diseases, so that a involvement of all 
health care professionals such as physicians, nurses, 
and community health care workers to promote 
oral health in people with DM has been empha-
sized [20]. However, a scoping review conducted in 
2016 showed limited evidence on the role of non- 
dental health care professionals in oral health pro-
motion [21]. Therefore, we conducted a systematic 
review to update the current evidence base on this 
area to assess the effectiveness of approaches for 
promoting oral health for people with T2DM led 
by non-dental health care professionals. In this 
study, we considered oral health promotion as non- 
clinical interventions aimed at improving oral 
health outcomes.

Methods

This review was performed using the Preferred 
Reporting Items for Systematic reviews and Meta- 
Analyses (PRISMA) guidelines [22]. The protocol 
for this systematic review was registered on the 
International Prospective Register of Systematic 
Reviews (PROSPERO), registration number 
CRD42021248213.

Inclusion and exclusion criteria

The retrieved studies were assessed on the following 
inclusion and exclusion criteria. The inclusion cri-
teria were: 1) reported an intervention promoting 
oral health; 2) targeted but not limited to people 
with T2DM; 3) an intervention led but not limited 
to by non-dental health care professionals; 4) pub-
lished in English language between January 2000 and 
July 2021. Our initial literature search showed that 
there were very limited number of studies available in 
this area. Therefore, we kept our search strategy and 
inclusion/ exclusion criteria as broader as possible to 
allow us determining many relevant studies. Our 
inclusion criteria were not limited to the people 
with T2DM and intervention provided only by non- 
dental health care professionals. Studies were 
excluded if a clinical intervention was conducted, 
such as dental treatment or prescribing medication 
that requires dental health care professionals.

Search strategy

Literature searches were performed in CINAHL, 
Cochrane, Embase, PsycINFO, PubMed, and 
Scopus. Additionally, Google Scholar was searched 
to identify any other relevant publications. Three 
primary concepts (oral health, DM, and non-dental 
health care professionals) were combined using 
Boolean operators. Medical subject heading (MeSH) 
terms were also used as appropriate. The keywords 
regarding oral health were: oral health, oral hygiene, 
dental health, dental disease, oral disease, dental pro-
blem, periodontal disease, teeth, and gum. The key-
words for DM were: diabetes mellitus, people with 
diabetes, patients with diabetes, diabetes patients, glu-
cose intolerance, hyperglycemia, and insulin resistance. 
Lastly, the keywords encompassing non-dental health 
care professionals included: non-dental professional, 
nurse, nurse practitioner, doctor, medical doctor, gen-
eral practitioner, physician, family health doctor, 
endocrinologist, diabetes educator, dietitian, nutrition-
ist, community health worker, and rural health 
worker. Search filters were applied for publication 
language (English) and date (January 2000 to 
July 2021). On 11 July 2021, a final search was carried 
out to include the most recent publications in this 
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systematic review. The complete electronic search 
strategy used in PubMed is presented in an additional 
file (Additional file 1). Additionally, the reference 
lists from all included studies were screened to iden-
tify additional possible studies that may meet inclu-
sion criteria. All authors discussed and agreed upon 
the search strategy.

Study selection and extraction

The first author (YH) initially identified, imported, 
and removed duplicates using EndNote bibliographic 
software. Both YH and DP screened articles by asses-
sing whether the title and abstract met the inclusion 
or exclusion criteria. Then, YH and DP 

independently performed the final screening phase 
by assessing the full texts of the articles retained 
following the initial screen. Any discrepancies 
between these two reviewers were resolved through 
consultation with other authors (PP and LR). A total 
of five studies met the inclusion criteria and were 
included in this review (Figure 1).

Quality assessment and data extraction

Two reviewers (YH and DP) independently assessed 
the quality of the included studies using the Quality 
Assessment Tool for Quantitative Studies (QATQS; 
Table 1) [22]. The QATQS assesses the risk of bias 
based on six study methodology components; selection 

noitacifitnedI

Records identified through 
database searching

(n =847)

Records after duplicates 
removed
(n=732)

Records screened for 
relevance
(n=407)

Records excluded after screening title
(n=325)

Full-text articles assessed for 
eligibility
(n=53)

Records excluded after reviewing
the abstracts
(n=354)

Studies included in narrative 
synthesis
(n=5)

Full text articles excluded with reasons 
(n= 48) 

• Clinical intervention =14
• Intervention conducted by dentist =4
• Intervention does not have oral health 

component or not targeting people 
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Figure 1. PRISMA flow chart of the study screening process.

Table 1. Study quality scores.

Author (year) Selection bias Study design Confounders Blinding

Data 
collection 
method

Withdrawals 
and dropouts

Overall 
rating

Karikoski A et al. (2003) Weak Strong Weak Moderate Weak Strong Weak
Saengtipbovorn S et al. (2014) Moderate Strong Strong Moderate Strong Strong Strong
Saengtipbovorn S et al. (2015) Moderate Strong Strong Moderate Strong Strong Strong
Malekmahmoodi M et al. (2020) Weak Strong Strong Moderate Strong Strong Moderate
Verhulst MJ et al. (2021) Weak Strong Strong Weak Weak Moderate Weak
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bias, study design, presence of confounders, blinding, 
validity and reliability of data collection methods, and 
study dropouts and withdrawals [23]. Each component 
was rated as strong, moderate, or weak, which gener-
ated an overall study rating as strong, moderate, or 
weak. Discrepancies between the two reviewers (YH 
and DP) were resolved through further discussion and 
consensus with other authors (PP and LR). In order to 
allow us including as many studies as possible in this 
review, the quality assessment of the studies was not 
the criteria for either to reject or accept the studies in 
this review. Two studies were rated as weak [24,25], 
one was moderate [26], and the remaining two were 
strong [27,28] (Table 1). Variables for data extraction, 
conducted by the lead author (YH), included: 
author, year of publication, country, study design, 
sample size, the mean age of the population, interven-
tion methodology, the professions that led the inter-
vention, intervention duration, dropout rate, oral 
health outcome indicators, DM and general health 
outcome indicators, oral health outcomes, and DM 
and general outcomes. The second author (DP) 
checked the extracted data for accuracy and 
completeness.

Data synthesis

In this review, we identified heterogeneity of the 
studies in terms of study design, intervention meth-
odology, data analyses and assessment of outcome 
measures. Since, pooling data to allow us for con-
ducting meta-analyses was not possible, we therefore 
performed narrative synthesis of data and informa-
tion provided in each study [29,30].

Results

Study location and participant demographics

The location and demographics of the included stu-
dies are shown in Table 2. Among the five studies 
included, two were quasi-experimental studies from 
Finland [24] and Thailand [27], while three were 
randomized controlled trials (RCTs) from Thailand 
[28], Iran [26], and the Netherlands [25]. In total, the 
five studies had a combined sample size of 1268 

people with DM, with the sample size of individual 
studies ranging from 120 [24,26] to 764 people [25]. 
The study conducted in Finland included all types of 
DM, including T2DM [24], but the other studies only 
included people with T2DM [25–28]. The mean age 
of the participants ranged from 44.6 years [24] to 
67.3 years [25].

Study Interventions

The interventions are presented in Table 3. The 
study in Finland was conducted in a diabetes clinic 
with a control group and three intervention groups: 
diabetes nurse-letter-reminder group; diabetes 
nurse-reminder group; letter-reminder group [24]. 
The diabetes nurse-letter-reminder group received 
a letter reminding them about dental care as well 
as receiving a reminder from a diabetes nurse [24]. 
The diabetes nurse-reminder group was reminded 
about dental care only by a diabetes nurse, and the 
letter-reminder group received only a reminder let-
ter [24]. The control group did not receive any 
reminders [24].

Two papers were from the same study conducted 
in Thailand, one published in 2014 and the other in 
2015, however they had different interventions and 
follow-up lengths [27,28]. The interventions were 
based on the health belief model, social cognitive 
theory, and cognitive-behavioral theory [27,28]. At 
baseline, participants in both studies received 
a lifestyle and oral health education program, indivi-
dual counseling, application of self-regulation man-
ual, and oral hygiene instructions [27,28]. The 
participants also received an educational booster ses-
sion by viewing a video and nurses’ reminders about 
educational information [27,28]. The participants of 
the 2014 study received educational booster sessions 
in the first and second months, with the study out-
come assessed in the third month [27]. On the other 
hand, participants in the 2015 study received educa-
tional boosters in the first, second, fourth, and fifth 
months, and individual counseling and oral hygiene 
instruction in the third month, with the study out-
come assessed in the sixth month [28]. The interven-
tions of both studies were conducted by nurse 

Table 2. Study location and participant demographics.
Author (year) Country Study design Sample size Mean age in years old (SD)

Karikoski A et al. (2003) Finland Quasi-experimental 120 (T1DM, T2DM, T3DM) 44.6 (13.5)
Saengtipbovorn S et al. (2014) Thailand Cluster randomized controlled trial 132 (T2DM) Intervention group: 63.8 (4.5) 

Control group: 64.1 (5.5)
Saengtipbovorn S et al. (2015) Thailand Quasi-experimental 132 (T2DM) Intervention group: 63.8 (4.5) 

Control group: 64.1 (5.5)
Malekmahmoodi M et al. (2020) Iran Randomized controlled trial 120 (T2DM) Intervention group: 53.5 (4.4) 

Control group: 53.3 (4.5)
Verhulst MJ et al. (2021) Netherlands Cluster randomized control trial 764(T2DM) Intervention group: 64.3 (10.9) 

Control group: 67.3 (10.3)
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practitioners, except for the oral hygiene instructions 
that were provided by dental assistants [27,28].

The study conducted in Iran had educational 
interventions based on the health belief model, 
which emphasizes the awareness, perceived suscept-
ibility, perceived benefit, and perceived self-efficacy 
and performance of oral hygiene behaviors [26]. The 
educational intervention was performed over one 
month, and the study outcome was assessed three 
months thereafter [26].

Lastly, the study conducted in the Netherlands 
measured the effectiveness of oral health protocols 
implemented at the offices of general practitioners 
(GPs), which included education, encouraging dental 
visits by providing standardized referral letters, and 
offering oral hygiene products. Nurses and GPs con-
ducted the intervention, and the study outcome was 
assessed after one year [25].

Study outcomes

The outcomes of the interventions for oral health 
among people with diabetes are presented in 
Table 4. The study conducted in Finland found that 
the visible plaque index significantly decreased in all 
groups, and the calculus index significantly decreased 
in the diabetes nurse-reminder group and the letter- 
reminder group [24]. Additionally, mean glycated 
hemoglobin (HbA1c) decreased from 8.2% (SD 1.3) 
at baseline to 8.1% (SD 1.4) over the two-year follow- 
up period, but the reduction was not statistically 
significant [24].

Both studies conducted in Thailand revealed that 
participants in the intervention group had signifi-
cantly lower plaque index scores, gingival index 

scores, pocket depth, clinical attachment levels, 
and percentage of bleeding on probing compared 
to the control groups [27,28]. Similarly, the inter-
vention groups of both studies had significantly 
lower HbA1c and FPG compared to the control 
groups [27,28]. For example, the 2014 study 
reported that mean HbA1c decreased from 7.4% 
(SD 1.2) at baseline to 7.1% (SD 1.0), and that 
mean FPG decreased from 143.8 mmon/l (SD 
38.8) at baseline to 129.6 mmon/l (SD 21.2) after 
three months follow-up [27].

The study conducted in Iran reported that the 
awareness, perceived susceptibility, benefits, self- 
efficacy, internal cue to action, and performance of 
oral and dental hygiene-related behaviors signifi-
cantly increased in the intervention group [26]. 
Specifically, scores for the performance of oral health 
and dental hygiene behaviors increased from 2.2 (SD 
0.7) at baseline to 3.3 (SD 0.5) after three 
months [26].

Lastly, the study from the Netherlands showed that 
self-reported oral health-related quality of life (QoL) 
increased by 35% in the intervention group, com-
pared to 26% in the control group [25]. However, 
self-reported general health-related QoL were not 
improved [25].

Discussion

To the best of our knowledge, this is the first sys-
tematic review which summarizes the existing evi-
dence on the effectiveness of approaches for oral 
health promotion among people with T2DM pro-
vided by non-dental healthcare professionals. 
Overall, five studies showed that oral health 

Table 3. Study interventions.

Author (year) Intervention methodology
Profession leading the 
intervention

Intervention 
duration

Dropout 
(%)

Karikoski A et al. (2003) Diabetes nurse-letter-reminder group 
Diabetes nurse-reminder groupLetter reminder 
groupControl group

Diabetes nurses 2 years 4%

Saengtipbovorn S et al. (2014) Intervention group:(Baseline) Lifestyle and oral health 
education, individual lifestyle counseling, application of 
self-regulation manual, and individual oral hygiene 
instruction.(1st and 2nd months) Booster education by 
viewing an educational video. 
Control group: routine program

Nurse practitioners Dental 
assistants

3 months 1.5%

Saengtipbovorn S et al. (2015) Intervention group: (Baseline) Lifestyle and oral health 
education, individual lifestyle counseling, application of 
a self-regulation manual, and individual oral hygiene 
instruction.(3rd month) Individual lifestyle counseling and 
oral hygiene instruction. (1st, 2nd, 4th, and 5th month) 
Booster education by viewing an educational video 
Control group: routine program

Nurse practitioners Dental 
assistants

6 months 1.5%

Malekmahmoodi M et al. (2020) Intervention group: Four education sessions 
Control group: Routine care

Not clear1) 1 month2) 0%

Verhulst MJ et al. (2021) Intervention group: Received oral care protocol 
including education, referral to the dental care, oral 
hygiene product 
Control group: Routine care

Genera practitioners Nurses 1 year 29%

The author of this study informed us that the main profession leading the intervention was nurses. 
The outcome was assessed at three months 
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interventions such as oral health education, dental 
care reminder systems, and implementing oral health 
care protocols in general practices improved oral 
health status [24–28]. Specifically, clinical outcomes 
included decreases in probing depth, attachment loss, 
and plaque index scores, and non-clinical outcomes 
included enhanced oral health knowledge, attitudes, 
and behaviors. Additionally, three studies reported 
improvements in diabetes status, including decreases 
in HbA1c and FPG [24,27,28]. In terms of quality of 
evidence, two studies in this review provided strong 
evidence [27,28].

Nurses were the primary profession providing oral 
health promotion interventions for people with 
T2DM [24,28]. While the two studies from Thailand 
utilized dental assistants for giving oral hygiene 
instructions, all other interventions were led by 
nurses [27,28]. The study from Iran did not clearly 
specify who led the intervention; however, we con-
tacted the author, who informed us that nurses with 
health education background were the main profes-
sion leading the intervention [26]. The study from the 
Netherlands involved nurses and general practi-
tioners [25]. In previous studies, community health 

Table 4. Indicators and outcomes of the studies in this review.

Author (year) Oral health outcomes
Diabetes /general health 
outcomes

Intervention oral health 
outcomes

Intervention diabetes/ 
general health 
outcomes

Karikoski A et al. (2003) Clinical outcomes 
Visible plaque 
Presence of calculus 
CPITN 
Non-clinical outcomes 
Self-reported increase in 
tooth brushing, 
interdental cleaning, and 
dental visits, 
Self-reported dental 
treatment interval and 
awareness

Clinical outcomes 
HbA1c

A significant decrease in the 
visible plaque index in all 
groups, and the calculus index 
in the diabetes-nurse-reminder 
group and the letter-reminder 
group  

CPITN index codes 3 and 4 
increased only in the control 
group

Mean HbA1c 
decreased from 8.2% 
to 8.1%

Saengtipbovorn S et al. (2014) Clinical outcomes 
Plaque index score 
Gingival index score 
Pocket depth 
Clinical attachment level 
Percentage of bleeding on 
probing 
Non-clinical outcomes 
Knowledge, attitude, 
behavior, and practice

Clinical outcomes 
HbA1c 
FPG 
BMI 
Non-clinical outcomes 
Knowledge, attitude, 
behavior, and practice

A significant decrease in plaque 
index score, gingival index 
score, pocket depth, clinical 
attachment level, and 
percentage of bleeding on 
probing in the intervention 
group  

A significant increase in oral 
health knowledge, attitude, and 
some oral health behaviors in 
the intervention group

A significant decrease 
in HbA1c from 7.4 to 
7.1 and FPG from 
143.8 to 129.6 the 
intervention group 
No statistically 
significant difference 
in BMI between the 
intervention and 
control groups 
A significant increase 
in diabetes 
knowledge, attitudes, 
and some diabetes 
behaviors in the 
intervention group

Saengtipbovorn S et al. (2015) Clinical outcomes 
Probing depth 
Attachment loss 
Plaque index score 
Gingival index score

Clinical outcomes 
HbA1cFPG

A significant decrease in plaque 
index, gingival index, probing 
depth, and attachment loss in 
the intervention group

A significant decrease 
in HbA1c and FPG in 
the intervention group

Malekmahmoodi M et al. (2020) Non-clinical outcomes 
Perceived susceptibility, 
severity, benefits, barriers, 
cues to action, and self- 
efficacy 
Oral health behaviors

N/A A significant increase in 
awareness, perceived 
susceptibility, benefits, self- 
efficacy, internal cue to action, 
and performance in oral and 
dental hygiene-related 
behaviors in the intervention 
group  

A significant increase in the 
performance of oral and dental 
hygiene behaviors in the 
intervention group

N/A

Verhulst MJ et al. (2021) Non-clinical outcomes 
Oral-health-related QoL 
Self-reported oral health 
complaints

Non-clinical outcomes 
General health-related 
QoL

Improvements in improved oral 
health-related QoL in the 
intervention group  

Improvements in self-reported 
oral health did not differ 
between the groups

No effect on general 
health-related QoL

BMI = body mass index; CPITN = community periodontal index for treatment Needs; FPG = fasting plasma glucose; HbA1c = glycated hemoglobin; 
QoL = quality of life 
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workers, including nurses, have also been effective at 
improving indicators of diabetes status, such as 
improved HbA1c and enhanced diabetes knowledge, 
self-care behaviors, and emotional distress and well- 
being [31,32]. Furthermore, interventions for diabetes 
management led by non-physician health care work-
ers, including nurses, were effective in LMICs [33,34]. 
Our review suggests a promising role for non-dental 
health care professionals in oral health promotion 
among people with T2DM.

Previous studies have reported that barriers to oral 
health promotion by non-dental health care profes-
sionals include their limited knowledge and confi-
dence in oral health as they have not received any 
formal oral health education or training [18,19]. Two 
studies from Thailand reported that nurses had four 
days of training on oral health and diabetes care, 
which included dietary counseling, physical activity, 
and smoking cessation [27,28]. However, other stu-
dies have provided limited information on how non- 
dental health care professionals received the neces-
sary education to provide oral health interventions. 
Further studies should address the effectiveness of 
education strategies to increase the knowledge, con-
fidence, and practical skills of non-dental health care 
professionals who promote oral health to people with 
T2DM, especially in LMICs.

This review identified that several intervention 
methodologies have been implemented, including 
education, dental care reminder systems, and oral 
health care protocols in primary health care practices. 
Despite different methods, all studies reported 
improvements in oral health status evidenced by clin-
ical and non-clinical outcomes [24–28]. As such, 
there is potential for integrating oral health promo-
tion programs in diabetes care to improve the oral 
health status of people living with T2DM. 
Additionally, studies conducted in Finland and 
Thailand reported improvements in diabetes status 
from lifestyle and oral health interventions, and stu-
dies from Thailand was rated as high-quality 
[24,27,28] This supports the bidirectional relationship 
between oral health and T2DM; improvements in 
oral health status contribute to better glycemic con-
trol [24,27,28]. And this suggests the potential of oral 
health promotion by non-dental health care profes-
sionals to improve glycemic control among people 
with T2DM in addition to previous literature that 
supports the benefit of non-surgical periodontal 
treatment on glycemic control among T2DM people 
[8,12,,14].Future studies should include larger sample 
sizes to understand the effectiveness of oral health 
interventions especially in LMICs, including the cost- 
effectiveness of such interventions that involve non- 
dental healthcare professionals, to improve oral 
health and glycemic status among people living with 
T2DM.

This review had several limitations. First, we only 
considered articles published in English, which may 
have excluded articles published in other languages. 
Second, the literature search was conducted in only 
six databases and Google scholar. Therefore, studies 
available in other databases might have been missed. 
Third, this review included studies that were con-
ducted among people with T2DM. The results cannot 
be generalized to people with other types of diabetes, 
such as T1DM and GDM. Lastly, this review identi-
fied only five studies that met the inclusion criteria, 
and we were unable to conduct meta-analysis due to 
heterogeneity of the studies as well as lack of ade-
quate data. Despite these limitations, this review has 
provided an important evidence base for the involve-
ment of non-dental healthcare professionals in the 
promotion of oral health among people with T2DM.

Our review has important implications for policy-
makers. Policymakers should develop standardized 
oral health promotion guidelines and education 
materials for non-dental healthcare professionals, 
focusing on the bidirectional relationship between 
oral health and T2DM. Additionally, efforts should 
be made to integrate oral health care within primary 
health care systems, enabling the provision of oral 
health promotion programs for people with T2DM 
and those at risk of developing T2DM.

Conclusion

This systematic review synthesized the current evi-
dence regarding effective approaches for improving 
oral health among people with T2DM provided by 
non-dental health care professionals. The findings of 
this review suggest that non-dental health care pro-
fessionals can play an important role in promoting 
oral health for people with T2DM. The interventions 
provided by non-dental health care professionals 
effectively improved oral health outcomes, which 
may be beneficial for glycemic control for people 
with T2DM. Oral health promotion should be inte-
grated within diabetes care to promote oral health in 
this high-risk population. Further studies with larger 
sample sizes are needed to confirm the effectiveness 
of such interventions, especially in LMICs. Moreover, 
efforts to develop standardized guidelines and educa-
tional materials should be prioritized, focusing on 
non-dental healthcare professionals providing oral 
health promotion programs for people with T2DM.
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