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Knowledge and Decision-Making among Israeli Dentists Treating 
Young Patients with Type 1 Diabetes Mellitus: A Cross-Sectional 
Survey
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Objective: To assess decision making process and knowledge level of dentists treating children with type 1 
diabetes. Study design: Cross-sectional survey among dentistry residents and dental specialists working in 
clinics that provide dental care to children with type 1 diabetes. Results: A total of 166 respondents were 
included. 42% of respondents perceived that they have sufficient knowledge to treat children with diabetes, 
in correlation with an average score of 1.9 out of 4 on knowledge questions. Over 80% of dentists decided 
to treat patients by consulting with the treating physician or by checking HbA1c and glucose blood levels 
independently. Greater knowledge was associated with a significantly higher tendency of the dentists to 
determine if the child’s diabetes is controlled, and to refer less often to the hospital. Furthermore, greater 
knowledge was also associated with dentists’ greater perception that they have enough knowledge, skills and 
confidence to treat children with diabetes. Conclusions: The study revealed significant gaps in the knowledge 
on diabetes among dentists who provide dental care to children. Dentists, pediatricians, endocrinologists, 
and other healthcare professionals who provide care for children should be encouraged to collaborate to 
create a mutual knowledgeable work environment for delivering best care to their patients.
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INTRODUCTION

Type 1 diabetes mellitus is the most common types of diabetes 
in children and adolescents, and one of the most common 
endocrine and metabolic conditions in childhood. It is esti-

mated that 600,900 children under 15 years of age have a diagnosis 
of type 1 diabetes 1.

Diabetes is considered a predisposing factor for periodontitis 
due to vascular damage and oral flora changes, increasing the 
risk of periodontal tissue destruction. The severity of periodontal 
destruction depends on the duration of the disease and the degree 
of glycemic control 2, 3. Children aged 6-18 with diabetes had more 
gingival inflammation, dental plaque accumulation and periodontal 
tissue destruction, clinical attachment loss, earlier dental eruption, 
and higher incidence of gingival bleeding in primary and permanent 
teeth than children without diabetes 4-8. Accelerated dental develop-
ment and tooth eruption has been reported in children under 10 years 
of age with diabetes, while a delay in dental development occurs 
in older children 9. Type 1 diabetes also causes functional changes 
in the salivary glands. Children with type 1 diabetes have lower 
salivary flow rates, pH, and buffer capacity, and a higher glucose 
content in comparison to children without diabetes 10, resulting a 
weaker salivary innate defense system, thus creating a threat to their 
oral and general health 11. In addition, children with type 1 diabetes 
have greater numbers of mutans streptococci colonies (a pathog-
nomonic pathogen for early childhood caries) in their saliva, and 
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significantly higher salivary sodium levels compared to children 
without diabetes 12, 13.

In addition to the typical oral characteristics of children with 
type 1 diabetes, such patients may suddenly develop hypo-or 
hyper-glycemia. Therefore, dentists and other oral health providers 
must obtain from the child, his/her parents and the pediatric endo-
crinologist a comprehensive systemic health history, details of indi-
vidual blood glucose management triggers, and they must under-
stand the risks of hypo- or hyper-glycemia, and their management, 
in order to prepare an individually tailored oral health treatment 
plan 14. Dentists must also be aware of the challenges of surgical 
treatment of patients with diabetes. Trauma of any kind, stress and 
surgery induce a neuroendocrine response that suppresses insulin 
secretion and stimulates the production of glucagon, cortisol, and 
catecholamines. These catabolic hormones impede insulin’s action 
and may cause hyperglycemia and diabetic ketoacidosis. Hyper-
glycemia, in turn, impedes wound healing and promotes immune 
system dysfunction, thereby increasing the patient’s susceptibility to 
infections after medical treatment and making it even more difficult 
to maintain disease control 15. Therefore, it is important to maintain 
normal blood glucose levels before, after, and during medical treat-
ment. In addition, routine care for the prevention of infections, such 
as periodontitis, is important in controlling the disease. Dentists 
who approach children with diabetes should put a special emphasis 
on educating and clarifying the risks of diabetes complications to 
both parents and their children.

Several studies have reported insufficient knowledge among 
dentists and general practitioners in relation to dental treatment of 
adults with diabetes 16-20. A search of the literature has revealed very 
little guidance for dentists who treat children with type 1 diabetes 
despite the great complexity involved in treating such children. In 
this study we assessed knowledge, decision-making and perceptions 
relating to treatment of children with type 1 diabetes among dentists 
who provide dental care to children, in order to determine if treatment 
guidelines on pediatric dental patients with diabetes are necessary.

Method
Study setting and participants

This was a cross-sectional survey conducted among dentistry 
residents and dental specialists who work in clinics providing 
dental care to children. Between November 2011 and April 2018, an 
anonymous questionnaire was distributed at the School of Dentistry 
at Tel Aviv University, in dental clinics, and at two professional 
conferences: the “Israeli Society of Dentistry in Children” Meeting 
and the “Israel Dental Association” Meeting. All conference 
attendees received the questionnaires in the conferences package 
upon arrival at the conference registration desk. The questionnaires 
were completed by the respondents anonymously and left at the 
registration desk. At the end of the conference the questionnaires 
were collected by the researchers. Incomplete questionnaires were 
excluded from the analysis.

To assess the sample size required for this study, a power calcu-
lation was conducted using the G-power software, guided by the 
following assumptions: Type 1 error of 0.05, desired power of 0.80 
and a moderate effect size for the association between knowledge 
and decision-making considerations (r=0.2). The minimum sample 
size required to meet these criteria is 153 participants.

Questionnaire
The questionnaire was constructed by the investigators and was 

reviewed by an endocrinologist specialist who is the head of the 
diabetes unit in a major hospital. The questionnaire comprised a 
total of 26 items, including 8 questions on participant demographics 
and professional characteristics, one multiple choice question on 
respondents’ means for attaining updates in this field, 4 multiple 
choice questions on knowledge about type 1 diabetes, 4 multiple 
choice questions on decision making when treating children with 
type 1 diabetes, and 8 statements on respondents’ perceptions 
regarding treatment of such children, with answers ranging from 1 
(I completely disagree) to 5 (I completely agree).

Statistical analysis
Continuous variables were summarized using mean and stan-

dard deviation and categorical variables were summarized using 
number and percentage.

Independent t-tests were performed to compare knowledge 
scores or decision-making scores by various demographic param-
eters. Linear regression was performed to examine the associations 
between continuous demographic variables and knowledge or 
decisions making, as well as to examine the association between 
knowledge and decision making in multivariate models in order to 
control potential confounders. Multivariate regression models were 
adjusted for the following confounders: sex, age and professional 
status (resident vs. licenced). Data were analyzed using the SPSS 
software version 23.0 (IBM Corporation, Armonk, NY). P values 
less than 0.05 were considered statistically significant.

RESULTS
Participants’ demographic and professional 
characteristics

A total of 166 respondents, most of them women (71.1%) 
with a mean age of 39.4 ± 8.9 years (range, 24-75 years) provided 
complete questionnaires and were included in the analysis. All of 
the respondents work in clinics that provide dental care to children. 
The respondents’ demographic and professional characteristics are 
summarized in Table 1. Most of the respondents (71%) studied 
dentistry in Israel. Forty-two percent are general dentists who also 
treat children, 27% are pediatric dentistry specialists and 17% are 
pediatric dentistry residents. Thirty percent of respondents work in 
a private clinic, 29% work in a public clinic and the rest (41%) work 
in both types of clinics. Over half of the respondents (55.3%) are 
affiliated with an academic institution (teaching and/or research).

When asked how they attain professional updates on treatment 
guidelines, 83% of respondents reported doing so through profes-
sional meetings, 65% through the internet, 61% through profes-
sional journals, 52% gain updates from their colleagues and 44% 
through books. Only 38% of respondents reported attaining updates 
on new treatments for diabetes in the last year. The rest had last 
received updates 3-10 years before the study.

Dentists’ perceptions on treating children with 
diabetes

As shown in Figure 1, 42% of respondents agreed or strongly 
agreed that they have sufficient knowledge and skills to treat chil-
dren with diabetes, 58% agreed or strongly agreed that they have 
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the skills/tools to identify and treat hypoglycemia in children with 
diabetes, and 47% strongly agreed or agreed that they feel confident 
to treat children with type 1 diabetes. Most dentists (66%) disagreed 
or strongly disagreed with the statement “only specialist pediatric 
dentists are allowed treat children with diabetes”.

Dentists’ knowledge on diabetes
The questions that assessed respondents’ knowledge and the 

percentage of respondents that answered them correctly are shown 
in Table 2. The average score for the knowledge questions was 1.9 
out of 4 (median score, 2).

Dentists’ decision making
Four questions assessed respondents’ decision making when 

approaching pediatric patients with type 1 diabetes with typical 
cases in dentistry (Figure 2). In 3 questions, over 80% of dentists 
replied that they would treat such patients after additional consul-
tation – either by consulting with the treating physician, or by 
checking HbA1c and glucose blood levels. In an additional question 
that asked about evaluating metabolic control in these patients, 44% 
of dentists said that they would ask the patient’s treating physician 
and 40% said that would check glucose levels with a glucometer 
(Figure 3). However, of the dentists who answered that they would 
use a glucometer to assess the patient’s glucose levels, 55% did not 
correctly answer the knowledge questions on the range of glucose 
levels that allow treating children with type 1 diabetes safely.

Association between demographic and professional 
parameters and dentists’ knowledge on patients 
with diabetes

Prior to hypotheses testing, we tested the knowledge variable for 
normal distribution. Results showed a relatively normal distribution 
by Shapiro-Wilk test (p=0.841). Gender, age, the number of years 
of professional experience, affiliation to an academic institution, 
or the country where the respondent had studied dentistry, did not 
affect knowledge levels. General dentists had significantly lower 
mean knowledge levels compared to other specialties (1.73 ± 0.73 
vs. 2.04 ± 0.97, p=0.031). Respondents who work exclusively in 
private clinics had significantly mean lower knowledge compared to 
the other respondents (1.49 ± 0.87 vs. 2.09 ± 0.95, p<0.0001), while 
respondents who work in both private and public clinics had the 
greatest knowledge compared to respondents who work exclusively 
in one type of clinic (2.15 ± 0.96 vs. 1.75 ± 0.93, p<0.01).

To assess the knowledge in a multivariate model, a linear 
regression model was performed. In this model the average score 
of knowledge was the dependent variable, the time of updating was 
independent variable. A significant negative correlation was found 
between the time since the last update and dentists’ knowledge: 
knowledge levels were higher in dentists who had received updates 
more recently (B = -0.068, SE B = 0.025, β = -.212; R2=0.45, 
F(4,161)=7.72, p<0.01).

Dentists who acquire updates through professional meetings had 
significantly higher knowledge than dentists who acquire updates 
by other means (1.98 ± 0.94 vs. 1.57 ± 1.05, p=0.046). Dentists who 
acquire updates through professional journals showed a trend for 
significantly higher knowledge than dentists who acquire updates 
by other means (2.01 ± 0.96 vs. 1.74 ± 0.94, p=0.077).

Association between demographic and professional parameters 
and dentists’ decision making

Table 1. Participants’ demographic and professional 
characteristics

Parameter Study population
N=166

Age, years 39.4 ± 8.91

Gender 
Female 118 (71.1%)

Male 48 (28.9%)

Country/region where participant studies 
dentistry
Israel 118 (71%)

Eastern Europe 23 (14%)

Western Europe and North America 12 (7%)

Middle East* 7 (4%)

South America 5 (3%)

Asia 1 (1%)

Specialty**
General dentist 70 (42%)

Pediatric dentist 44 (27%)

Pediatric dentistry resident 28 (17%)

Endodontist/endodontics resident 17 (10%)

Other (oral medicine, orthodontics, periodon-
tics, public health dentistry, oral surgery) 
specialists/residents

7 (4%)

Clinic type
Private and public 68 (41%)

Private 50 (30%)

Public 48 (29%)

Affiliation with an academic institution 
(teaching and/or research)

88 (53%)

Number of years practicing dentistry 14 ± 9.3

Means for gaining professional updates
Professional meetings/conferences 138 (83%)

Internet 108 (65%)

Professional journals 101 (61%)

Colleagues 86 (52%)

Books 73 (44%)

Time since the participant last received/
read updates on new diabetes treatments
One year 63 (38%)

Three years 55 (33%)

Five years 25 (15%)

10 years 23 (14%)

Continuous variables are presented as mean and standard deviation 
and categorical variables are presented as number and percentage.

*Other than Israel; **All respondents work in clinics that provide dental 
treatments to children.
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Figure 1. Respondents’ perceptions on treating children with type 1 diabetes. The percentage of respondents 
that agreed or disagreed with each statement.

Table 2. Assessment of participants’ knowledge

Question Correct answer Subjects who answered correctly
n (%)

Is there a limit for using local anesthetics containing adrenalin 1:100000 
in patients with diabetes?

No limit 116 (70%)

Is it necessary to administer prophylactic antibiotics to children with 
metabolically imbalanced type 1 diabetes?

No 75 (45%)

What are the blood glucose levels that allow safe treatment of children 
with type 1 diabetes?

101-250 mg/dl 70 (42%)

What is the recommended HbA1c value for children with type 1 
diabetes?

7.5% (58 mmol/mol) 7 (4.2%)

Figure 2. Respondents’ treatment decisions regarding typical dental cases of children with type 1 diabetes
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The associations between professional and demographic 
variables and decision-making were calculated. Dentists’ deci-
sion-making items were aggregated by average, showing a high 
internal reliability (Cronbach’s alpha = 0.70), and a general average 
score of 2.41.

Pediatric dentists showed a significantly higher tendency to 
refer their patients to hospitals or to consult with the treating physi-
cian (2.22 ± 0.55 vs. 2.48 ± 0.57, p<0.011). Gender, age, the number 
of years of professional experience, affiliation to an academic insti-
tution, the country where the respondent had studied dentistry, the 
type of clinic where the dentist works, the time since the dentist’s 
last update or the means of acquiring updates were not associated 
with the dentist’s decision-making process.

Association between dentists’ perceptions, knowledge on 
patients with diabetes and decision making

Greater knowledge was associated with a significantly higher 
tendency of the dentists to determine if the children’s diabetes is 
controlled, to consult less often with the child’s treating physi-
cian and to refer less often to the hospital (B=0.128, SE B=0.045, 
β=0.231; R2=0.53, F(4,161)=9.22, p<0.01).

Greater knowledge was also associated with higher perception 
that they have the knowledge and sufficient tools/skills to treat 
children with diabetes (B=0.472, SE B=0.088, β=0.391; R2=0.15, 
F(4,161)=28.74, p<0.01), with higher perceptions that they the 
tools to identify and treat hypoglycemia in these patients (B=0.23, 
SE B=0.090, β=0.200; R2=0.04, F(1,161)=6.69, p<0.05), and with 
greater confidence to treat children with diabetes (B=0.343, SE 
B=0.081, β=0.316; R2=0.1, F(4,161)=17.70, p<0.01).

There was a correlation between dentists who agreed with the 
statement “only pediatric dentists are allowed treat children with 
diabetes” and dentists who referred their patients to hospitals or 
to consult with the treating physician (B=-0.733, SE B=0.174, 
β=-0.315; R2=0.1, F(4,161)=17.75, p<0.01). Dentist with less 
knowledge also showed a trend for agreeing with this statement 
(p=0.057).

DISCUSSION
The findings of this study indicate that dentists, including pedi-

atric dentists and pediatric dentistry residents who provide dental 
care to children have insufficient knowledge regarding children 
with type 1 diabetes. This finding is consistent with previous studies 
that showed insufficient knowledge on treating adults with diabetes 
among dentists 16-20. Less than half of the respondents did not know 
the range of glucose blood levels or the value of HbA1c that allow 
safe treatment of children with diabetes. This lack of knowledge 
increases treatment risk as children with low blood glucose levels 
may be at risk for hypoglycemia, while higher-than-normal glucose 
levels may lead to decreased wound healing and infections.

Treatment of diabetes, and particularly elevated blood glucose 
levels, is essential for reducing and preventing the disease’s symp-
toms and complications. According to the American Diabetes 
Association, children and adolescents with diabetes should main-
tain glycated hemoglobin (HbA1c) levels of 7.5% (58 mmol/mol) 
21. Although some physicians do not attribute much importance 
to HbA1c in children because this value’s accuracy is affected 
by many factors 22, 23, HbA1c provides a retrospective picture of 
diabetes control over the previous few months 24. High HbA1c 
values are associated with hyperglycemia complications such as 
diabetic retinopathy, diabetic neuropathy, diabetic nephropathy 25, 
reduced wound healing 26, reduced host resistance to infections27 
and periodontitis 28. Low HbA1c values indicate an excessive risk 
of hypoglycemic events that can result in prolonged hospitalization 
and even death 29. Moreover, children younger than 5 years are at 
a higher risk when they are hypoglycemic because they are unable 
to properly explain their feelings, thus delaying the diagnosis and 
treatment of the event 30.

In a survey on knowledge on adults with diabetes, conducted 
among general and specialist dentists in Kuwait, dentists’ older age, 
but not their seniority, was associated with greater knowledge on 
this issue 19. In our study, the respondents’ seniority in dentistry 
and older age were not associated with greater knowledge. Rather, 
respondents who received professional updates more recently had 
greater knowledge. Moreover, knowledge levels of respondents 

Figure 3. Respondents’ assessments whether the patient’s diabetes is controlled
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who attend conferences were significantly higher than knowledge 
levels of those who did not attend conferences. This finding indi-
cates that the participation in various conferences and encounters 
with dentists and specialists from different fields increases partic-
ipants’ knowledge and exposes them to the most recent relevant 
research carried out in the area of their professionalization. Respon-
dents who received their professional updates from professional 
scientific journals also had greater knowledge. It is plausible that 
respondents who are more interested in expanding their knowledge 
tend to attend more conferences or read journals to keep up with 
advances in dentistry.

Despite the exposure of most of the respondents to updates in 
their fields through professional conferences, journals or academic 
courses, both general dentists who work with children and pediatric 
dentists had lower-than-average knowledge on treating children 
with diabetes.

Our findings provide a clear advantage to combining work in 
a private and public clinic as those who reported working in both 
types of clinics had significantly greater knowledge than those who 
reported working only in one type of clinic. The economic benefits 
of working in a private clinic together with the ability to consult and 
discuss cases with other oral health professionals while working in 
a public clinic (which usually employs several dentists), may give 
such dentists an advantage.

Most participants chose a similar treatment approach whereby 
they chose to treat the child after examining the patients’ medical 
condition, by themselves, before the treatment, or after consulting 
with a physician. Greater knowledge was associated with lower 
tendency to consult with other physicians or to refer the child to 
a hospital, probably because the respondent makes informed deci-
sions. Therefore, greater knowledge may also result in reduced 
burden on the health system and higher system efficiency, as fewer 
children would be referred to the hospital or to other physicians 
prior to starting dental treatment.

Many of the respondents reported that they lack confidence to 
treat children with diabetes, that they do not have enough knowl-
edge and skills to treat children with diabetes and that they do not 
know how to identify and treat hypoglycemia. Greater knowledge 
was associated with the perception of having sufficient knowledge 
and tools to treat children with type 1 diabetes as well as with 
greater confidence to treat such patients and with the ability to cope 
with hypoglycemic events. The results indicate that the respondents 
can self-assess their ability to cope with the challenges they face, 
but many feel insecure about dealing with these children adequately. 
Similarly, in a study conducted in the United States, less than half 
of the dentists felt confident to correctly evaluate and treat patients 
with diabetes 31.

The findings present an encouraging picture; the participants had 
a good perception of their ability to cope with treatment of children 
with type 1 diabetes. Although their level of knowledge is insuf-
ficient, they seem to know how to manage the medical treatment 
responsibly and professionally. Thus, when they feel that they do 
not have the skills to treat the patient safely, they establish contacts 
with other physicians and even refer the patients to the hospitals to 
avoid unnecessary complications.

The study has some limitations. First, a convenience sample 
was used for the study population; some of the study population 

was recruited at professional dentistry conferences and from among 
attendees of academic courses, hence our findings may not repre-
sent the entire dentist population. According to the Israeli Ministry 
of Health, in 2019 there were a total of 12,038 licensed dentists in 
Israel, of which 9,874 were younger than 67 years. The proportion 
of female dentists is 40% of the entire dentist population and 46% of 
dentists 45 years of age or younger 32. In contrast, 71% of the respon-
dents in the study were female. Moreover, as some of the respondents 
were recruited to the study at professional meetings, they represent 
professionals seeking learning and knowledge, suggesting that the 
extent of knowledge on type 1 diabetes in children among the entire 
dentist population may be overestimated. Second, although the 
questionnaires were anonymous and the investigators’ names were 
not mentioned on the questionnaires, the respondent’s answers may 
have been affected by social desirability bias when answering some 
of the questions, suggesting that reporting of confidence in treating 
children with diabetes may have been overestimated. Third, we have 
no information on the rate of non-responders. We can assume that 
dentists who did not complete the questionnaires either do not treat 
children with diabetes or did not feel confident to complete a ques-
tionnaire that questions their knowledge on the subject.

Policy Implications
Our findings suggest that knowledge on treating children with 

type-1 diabetes should be increased among dentists. This is particu-
larly relevant to general dentists who provide dental care to children 
as well as to dentists who only work in private clinics, as knowledge 
was lowest in these two groups. Increasing knowledge among all 
dentists who provide dental care to children–from all specialties–is 
expected to deliver safer and more optimal treatment of these chil-
dren, as well as to reduce the burden on hospitals and specialists, to 
save health system resources and to prevent loss of chair time for 
dentists referring patients to hospitals.

To increase knowledge among dentists who provide dental care 
to children, guidelines on treating children with type 1 diabetes 
should be written. This will enable access to reliable professional 
information, prevent uncertainty and doubt, prevent erroneous 
decisions, and add to the dentist’s confidence in caring for these 
children. For example, the European Federation of Periodontology 
and the International Diabetes Federation have jointly published 
consensus guidelines for physicians, oral healthcare professionals 
and patients to improve early diagnosis, prevention and co-manage-
ment of diabetes and periodontitis. According to their recommen-
dations (1) Oral health education should be provided to all patients 
with diabetes; (2) Diabetes care visits should include investigation 
for the presence of periodontal disease; (3) Referrals for oral health 
screenings and periodontal examinations should be made for chil-
dren and adolescents diagnosed with diabetes and for all people 
with newly diagnosed diabetes mellitus; (4) Annual screening for 
early signs of periodontal involvement and dental caries is recom-
mended for children and adolescents with diabetes starting as early 
as possible 33.

It is important to remember, however, that despite the exten-
sive literature and guidance on dental treatment of adults with 
diabetes, studies have shown insufficient knowledge on dental care 
of patients with diabetes as well as a lack of collaboration between 
dentists, physicians and other healthcare professionals 17, 34-37. In 
a study that investigated the awareness among pediatric diabetes 
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care teams across England and Wales of diabetes as a risk factor 
for periodontal disease, most participants (76.2%) were aware that 
periodontitis is a possible complication of diabetes, but only 5.2% 
screened for periodontal issues and 4.8% received training for 
recognizing patients who require dental care for their periodontal 
health. In addition, 27% stated that oral advice is not typically given 
to patients at their clinics and 76.4% said that patients are rarely 
or never referred to an external dental service for their periodontal 
health 37. Therefore, writing guidelines and access to professional 
literature on the subject cannot be the sole solution to this problem.

To address this problem, dentists, pediatricians, endocrinolo-
gists, and other related healthcare professionals should be encour-
aged to collaborate in order to create a mutual work environment 
for providing best care to pediatric patients with diabetes. This may 
be done by continuing education and professional development 
programs that would make dentists and clinicians feel competent 
in providing care for this patient population. Moreover, dentists, 
pediatricians and endocrinologists should work together to raise 
awareness among parents regarding the importance of maintaining 
oral health among children with diabetes. Guidance to parents of 
children with diabetes should also be established and dissemi-
nated. Such collaborations may also be extended to additional oral 
health-related conditions, that affect pediatric patients’ general 
health and vice versa.

CONCLUSIONS
This study revealed significant gaps in the knowledge on 

diabetes among dentists who provide dental care to children. In an 
age when the medical world is moving toward maximizing medical 
care for the patient, dentists, pediatricians, endocrinologists, and 
other healthcare professionals who provide care for children should 
be encouraged to collaborate to create a mutual knowledgeable 
work environment for delivering best care to their patients.
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