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Objective We aimed to evaluate knowledge, attitude, and practice of senior dental students by providing a course entitled “Geriatric Oral 
Health Care” at Tehran University of Medical Sciences. The increasing population of the elders in both developed and developing countries 
highlights the importance of geriatric dental education. 
Methods The intervention group (n = 68) filled in a self-administered questionnaire about their background, knowledge, attitude, and 
practice of geriatric oral health care before and after the course. The course consisted of lectures, group discussions, and oral health 
examination and instructions for elderly patients. The control group completed the same questionnaire without receiving any courses on 
geriatric oral health care. Statistical analysis was performed using t-test, one-way ANOVA, chi-square test, and linear regression modeling. 
Results Most of the participants (88.1%) had previously treated elderly patients and 35.1% had the experience of living with the elders.  
A considerable improvement was observed in both knowledge and self-reported practice of the students following the course (P < 0.05), 
while the students’ attitude did not improve (P > 0.05). 
Conclusions A short-term training program on geriatric oral health care has a great impact on the students’ knowledge and practice, 
supporting the necessity of incorporating a geriatric dentistry course in the dental curriculum. 
Keywords geriatric dentistry, oral health, dental education, dental students

  

 

 

Introduction
The aging population is increasing rapidly in all parts of the 
world.  Over  the  next  decades,  the  elderly  population  is 
expected to grow much more quickly than the total population 
due to advances in medical technology and improvements in 
health status.1–3 The annual rate of global population growth is 
estimated to be 1.2–2.4%, while the fastest growing group is 
the age group 60 years old and older.4–6 It has been estimated 
that there will be 1.2 and 2 billion elderly people by 2025 and 
2050, respectively.5 Iran is facing a rapid expansion of the older 
population.  The  recent  census  has  shown  a  remarkable 
increase in the percentage of aged people from 7.22% in 2006 
to 8.20% in 2011.3

  As  people  grow  old,  systemic  diseases  can  negatively 
influence their oral health.7 Consequently, the treatment deci- 
sions for older patients become more complex and challenge- 
able for dentists.8 Today, older people wish to retain most of 
their teeth and they look for extensive and complicated dental 
treatments  such  as  implants  and  complex  restorations.9,10

So,  there  will  be  a  growing  demand  for  geriatric  dental
11treatments.

  Several reports have investigated different barriers which 
could  interfere  with  providing  oral  health  care  to  older 
patients.12–14 Saunders et al. reported that the primary barriers 
to the expansion of geriatric dentistry at dental schools were 
the  lack  of  trained  faculty  members,  a  crowded  curriculum, 
and fiscal concerns.12 Multiple medical conditions, complexity 
of dental treatments in older patients, and insufficient training 
are other barriers, which result in dental practitioners’ indeci- 
sion to treat older patients.13,14

In 2005, the World Health Organization (WHO) recom-
mended  to  provide  oral  health  care  professionals  with
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educational courses on geriatric oral health.5 Some studies 
have demonstrated the efficacy of training courses on geriatric 
dentistry in dental practitioners. For example, Entwistle 
showed that the dentists’ willingness to provide care for older 
people could be improved by adding geriatric care to the 
dental curriculum.15 Waldrop reported that dental students’ 
knowledge of aging improved after one year of education in 
this subject.16 Another study emphasized the necessity of geri-
atric dentistry training courses at dental schools to address the 
needs of the vast elderly population in India.17 Also, findings of 
a recent investigation in Iran demonstrated that most of the 
dental students were unwilling to treat the elders and that they 
did not receive any specific training on geriatric dentistry.14

Therefore, it is important to provide training courses on 
geriatric oral health care for dental students in Iran. Unfortu-
nately, the national curriculum of dentistry does not provide 
the students with sufficient knowledge and competency based 
education on geriatric dentistry.18 The aim of the present study 
was to assess the effect of implementing a short training course 
on “Geriatric Oral Health Care” on knowledge, attitude, and 
practice of senior dental students in Tehran.

Methods

Ethics Approval 
Ethics approval was obtained from the Ethics Committee of 
School of Dentistry, Tehran University of Medical Sciences. 
Participation in the study was voluntary and the question-
naires were anonymous. Participants were informed about the 
objectives and protocol of the study. 
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Study Population
Convenient sampling was used to include all senior dental stu-
dents of Tehran University of Medical Sciences (TUMS) and 
Shahid Beheshti University of Medical Sciences (SBMU) during 
the 2015 academic year in this interventional study. The TUMS 
dental students were considered as the intervention group (total 
number = 68, number of participants = 62, response rate 91%) 
and participated in a course entitled “Geriatric Oral Health 
Care”, while the SBMU dental students (control group, total 
number = 73, number of participants = 50, response rate 68.5%) 
did not take any courses in this regard.

Variables of the Questionnaire
We developed a self-administered questionnaire based on pre-
viously validated questionnaires.19,20 The questionnaire was 
evaluated for content validity by five faculty members from the 
Department of Community Oral Health at TUMS. A pilot 
study was performed amongst ten sixth-year dental students 
in order to check the reliability of the questionnaire. A Cron-
bach’s alpha coefficient greater than 0.7 confirmed good internal 
consistency. 

The questionnaire was composed of the following sec-
tions: background information, general knowledge and atti-
tude towards aging and the elders, knowledge and attitude 
towards providing oral health care for elderly patients, and the 
students’ self-reported geriatric oral health care practice.

Background questions included age, gender, marital 
status, Grade Point Average (GPA), living place (with parents/ 
in the dormitory/ living independently), prior experience of 
living with the elders (yes/no), and prior experience of treating 
elderly patients (yes/no).

The first section consisted of 14 questions in order to 
assess the students’ knowledge of geriatrics. The following state-
ments are examples of this section: less time is available to plan 
for the elderly population in poor countries, women have a 
longer life-expectancy, clinical decision making for elderly 
patients should be based on their health and physical ability 
rather than their chronological age, aging causes an increase in 
heart beats and a decrease in respiratory capacity, etc. 

The second section, knowledge of oral health care for 
elderly patients, included 16 question which targeted the stu-
dents’ knowledge about various subjects such as the growing 
trend of aging in Iran, the necessity of being familiar with 
common geriatric diseases for successful dental practice, 
reducing oral cancer in the elders through preventive meas-
ures, comprehensive oral health instructions, special consider-
ations during dental treatment, and appropriate cooperation 
between dental and medical team. In the knowledge sections, 
the provided answers were ‘yes’, ‘no’ and ‘I don’t know’.

The third section, attitude towards aging, contained 13 
questions such as “I prefer to treat young patients rather than 
old ones”, “Taking care of the older people is a social responsi-
bility”, “Geriatric medical care needs a large amount of financial 
resources”’, “The elderly generally engage less in social activi-
ties”, “It is interesting for me to listen to the elder’s experiences”, 
and “I understand older patients more than younger ones”. 

Four questions measured the students’ attitude towards 
providing oral health care for geriatric patients as follows: 
“More attention should be paid to treatment needs in the 
elderly population”, “Tooth loss is a consequence of aging”, 
“Providing preventive oral care for geriatric patients is not 

profitable for dentists” and “Providing preventive oral care for 
geriatric patients is economically beneficial to the society”. The 
responses in the attitude sections were categorized on a Likert 
scale from “strongly agree” to “strongly disagree”, including  
“I don’t know”. 

The last section measured the students’ practice of oral 
health care in the elderly patients through four questions with 
multiple-choice answers: “How often should elderly patients 
with xerostomia visit a dentist?”, “What would you do to deal 
with patients who take multiple drugs for their systemic dis-
ease?”, “Do you check the blood pressure of the elderly patients 
before starting treatment?” and “What do you consider in 
treating patients with arthritis?”. 

Study Design and Intervention Description
“Geriatric Oral Health Care” training was conducted in three 
sessions during a one-week period for students in the interven-
tion group, as part of their community oral health practical 
course. In the first session, the educational content was deliv-
ered using lecture and Problem Based Learning (PBL) methods 
by two lecturers from the Department of Community Oral 
Health, TUMS. The students were asked to fill in the self-
administrated questionnaire prior to the intervention. Educa-
tional topics were related to geriatrics and geriatric oral health 
(45 minutes each). Afterward, a paper-patient was introduced to 
the class by a Power Point presentation. All the students discussed 
the case with each other in small groups (5 students in each 
group). At the end of the first session, the groups presented their 
answers and discussed them with their classmates and teachers. 

In the second session, the students attended a municipal 
health center in Tehran, where the elders were invited to receive 
oral health examination and education. The students examined 
the participants in order to determine their oral health status 
and oral treatment needs. Meanwhile, each student explained 
oral hygiene and denture care instructions to the patient. During 
the session, the students’ performance and skills were evaluated 
with a “Direct Observation of Procedural Skills” (DOPS) check-
list by two faculty members and a general dentist. 

In the last session, the students gave presentations on 
their field observations and experiences and had discussions 
with classmates and teachers. The session was ended with final 
conclusions and the students were asked to fill in the same 
self-administrated questionnaire and the course satisfaction 
form. The control group completed the same questionnaire 
twice within a week without receiving any education regarding 
geriatric oral health care. 

Statistical Analysis
We dichotomized answers to all the questions. A positive 
response in attitude sections and a correct response in knowl-
edge and practice sections received a score of 1 while false/ 
negative/I don’t know the answers were assigned a score of 0. 
The scores were calculated on a scale of 0-100 in each section of 
the questionnaire. Then, the total score was calculated for 
knowledge, attitude, and practice sections in the pre-test and 
post-test for each participant in intervention and control groups. 

The obtained data were analyzed using SPSS version 18. 
T-test and one-way ANOVA were used to compare mean values, 
and the chi-square test was employed to compare frequency 
between the two groups. Linear regression models were con-
ducted for the multivariate assessment to control the effects of 
confounders. P values less than 0.05 were considered significant.
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Results 

Sample Description 
The study population comprised 112 students, 69 (61.6%) 
female students and 43 (38.4%) male students. The mean 
age of the students was 24.2 years (range: 22–28) in the 
intervention group and 25.42 years (range: 23–40) in the 
control group. Out of 68 students in the intervention group, 
62 students completed the questionnaire (response rate = 
91%) while the response rate was 68.8% in the control 
group (of 73 distributed questionnaires, 50 questionnaires 
were returned).

Most of the participants (88.1%) reported that they had 
prior experience in treating elderly patients, whereas the rest 
of them (11.9%) did not have any experience in this regard. In 
terms of living with the elders, only 35.1% of the students had 
ever lived with. Except for age, the intervention and control 
groups were similar in background variables (Table 1). 

Educational Intervention Findings
The mean score of general knowledge towards aging and elders 
was 73.5 and 86.1 in the intervention and control group at 
baseline, respectively. These scores increased to 91.7 and 87.6 
after the intervention. The baseline score of the students’ 
knowledge about providing geriatric oral health care in the 
intervention group was 55 which increased to 96.1 after the 
intervention. In the control group, this score increased from 
83.2 to 84.4. There was a significant difference in the knowl-
edge score in both knowledge sections between the two groups 
after the intervention (P < 0.05). 

The mean score of the students’ attitude towards geriatrics 
was 68.3 and 67.8 in the intervention and control group, respec-
tively, which increased to 69.2 and 69.3 after the intervention. 
The mean baseline score of the students’ attitude towards pro-
viding geriatric oral health care was 76.4 and 73.6 in the inter-
vention and the control group respectively which increased to 
80.3 in the intervention group and 75.6 in the control group 
after the intervention. The groups showed no significant differ-
ences in the attitude towards geriatrics (P = 0.55) and attitude 
regarding geriatric oral health care (P = 0.33) after the 
intervention.

The baseline score of the students’ self-reported oral 
health care practice for the elderly patients was 31.4 and 45  
in the intervention and control group, respectively. After the 
intervention, the score significantly increased to 89.5 in the 
intervention group and to 47 in the control group after  
the intervention (P = 0.00).

Linear regression analysis was used to assess the effect of 
background variables on the changes of the students’ knowl-
edge, attitude and practice. No significant relationship was 
detected between changes in the students’ practice and back-
ground variables (P > 0.05). The key factor in changing the 
students’ knowledge was the intervention (Table 2). Another 
model revealed that having the experience of treating elderly 
patients was effective in changing the attitude of the partici-
pants (Table 3).

Discussion 
The growth of the elderly population is inevitable.3 This 
demographic transition stimulates dental schools to train 
dental students in geriatric oral health care21 so that the stu-
dents feel competent in treating elderly patients.22 The current 
study evaluated the effect of a short-term training program 
on “Geriatric Oral Health Care” on senior dental students in Iran.  

Table 1.  Demographic characteristics of participants (n = 112) 
in intervention and control groups

Intervention Control

Mean age 24.02 25.42

Gender
  Female
  Male

37 (59.7%)
25 (40.3%)

32 (64%)
18 (36%)

Marital status
  Single
  Married

47 (75.8%)
15 (24.2%)

38 (76%)
12 (24%)

Place of residence
  With parents
  Independent
  Dormitory

27 (44.3%)
14 (23%)
20 (32.8%)

28 (57.1%)
10 (20.4%)
11 (22.4%)

Prior experience of living with the 
elders
  Yes
  No

20 (32.3%)
42 (67.7%)

19 (38.8%)
30 (61.2%)

Prior experience of treating elderly 
patients
  Yes
  No

53 (85.5%)
9 (14.5%)

43 (91.5%)
4 (8.5)

GPA* 16.30 16.36

*Grade Point Average.

Table 2.  Association between changes in knowledge and background factors in participants (n = 112) after the educational intervention

B Std. error Beta P-value

·  Intervention/control groups 2.0 0.29 0.61 0.00

·  Gender (male/female) 0.67 0.43 0.16 0.12

·  Age 0.22 0.09 0.02 0.81

·  Marital status (single/married) 0.71 0.51 0.14 0.16

·  Prior experience of living with the elders (yes/no) 0.35 0.50 0.08 0.47

·  �Prior experience of treating elderly patients (yes/no) 0.79 0.65 0.12 0.22

·  GPA 0.09 0.19 0.05 0.61

·  �Place of residence (with parents/dormitory/independent) 0.42 0.23 0.18 0.07
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Our results revealed that such training interventions were 
significantly effective in enhancing the students’ knowledge 
about and practice of geriatric oral health care despite the 
students’ attitude did not improve significantly. 

In the present study, the students’ knowledge was evaluated 
in two parts: general knowledge about geriatrics, and knowl-
edge about providing oral health care for elderly patients. The 
students presented a good level of knowledge in the first part 
and a moderate level in the second part. We found no study 
evaluating the second part for comparison. However, the results 
of studies by Fabiano et al.19 and Waldrop et al.16 demonstrated 
the low level of students’ knowledge about aging. Friedman and 
Brecknock reported that dental and dental hygiene students’ 
knowledge was inadequate and did not significantly change as 
reported by similar studies in the 1980s and 1990s.23 Moreover, 
Wood and Millgan reported that the students’ knowledge of 
aging did not change and seemed to have even declined in com-
parison with the past years.24 The poor knowledge of dental stu-
dents regarding aging was reported by Visschere et al.25 they 
mentioned it could be probably due to the lack of a special 
course in geriatric dentistry at most dental schools.

Our finding on the improvement of the students’ knowl-
edge after educational intervention is in agreement with some 
other studies.26,27 Teasdale and Shaikh conducted a CD-based 
educational tool to train students in geriatric oral health. They 
found that a self-instructional e-learning tool was effective in 
enhancing the students’ knowledge.28 On the contrary, Fabiano 
et al. pointed out that dental students’ knowledge was not 
improved following the educational intervention; however, 
they recognized issues that prevented the patients’ compliance 
and affected the oral health of the elderly patients.19

In the present study, the participants showed a moderate 
level of positive attitude towards aging and geriatric oral health 
care. This finding is in agreement with the results of a study 
conducted by Gupta et al. that showed students at the Univer-
sity of California, Los Angeles (UCLA) had a relatively posi-
tive attitude towards the geriatric population.29 Furthermore 
Nochajski et al. showed that in general, dental students dis-
played a modestly positive attitude towards older adults in 
three of the four scales (Integrity, Autonomy, Acceptability) 
and a relatively more negative attitude in the fourth (Instru-
mentality).30 However, the findings of an investigation in Bel-
gium showed that the attitude of recently graduated dentists 
towards the institutionalized elderly people was rather nega-
tive.25 On the other hand, Sadaf & Yazdanie showed that the 
dental students’ attitudes were very positive towards elderly 
patients and they showed a strong desire to treat them.31  

They concluded that geriatric dentistry should be introduced 
as a separate subject in the curriculum to properly utilize the  
students’ positive attitudes and improve the quality of life of 
the elders.

There was no significant difference between pre- and 
post-test scores in attitude sections, which showed that educa-
tional intervention did not have any impacts on the students’ 
general attitude towards aging and geriatric oral health care. 
This result is in accordance with the findings of prior studies. 
Claus reported that training programs in geriatric dentistry 
failed to make a significant change in the dental students’ atti-
tude towards the elders.32 According to De Visschere et al., 
geriatric dentistry education in the undergraduate curriculum 
did not appear to influence the recently graduated dentists’ 
attitude towards the institutionalized elderly people.25

Although the majority of the participants had the experi-
ence of treating elderly patients, most of them did not prefer to 
provide oral health care for them. This may be due to the fact 
that senior dental students are often under pressure to meet 
their clinical requirements for graduation, so they prefer to 
select patients with minimal dental needs. This point has been 
mentioned in other reports, as well.27,33

The participants’ score of self-reported oral health care 
practice for the elders was low. Following the educational 
intervention, the score improved markedly in the intervention 
group. Unfortunately, we found no study in this regard for 
comparison. However, our finding indicates the great impact 
of educational intervention on the students’ perceived practice 
for elderly patients. 

The current study was an educational trial with a control 
group, which is the most powerful study design. The interven-
tion and control groups were not different in demographic 
factors except for the mean age, which was slightly higher in 
the control group. Additionally, the national dentistry curric-
ulum is similar in all dental schools in Iran and no courses 
were available on geriatric oral health care at the time of the 
study. The measurement tool for attitude assessment was 
developed based on previous validated questionnaires; how-
ever, we tested the validity and reliability of the questionnaire 
once more. We asked the students to use a code instead of their 
personal information in order to improve the validity of the 
answers and decrease the possibility for errors. 

This study had some limitations. The loss of participation 
for getting post-test was occurred in the control group, may be 
as a result of lack of motivation to take the post-test. Also, the 
questionnaire was self-administrated and some questions 
were occasionally left unanswered. Finally, there was a short 

Table 3.  Association between changes in attitudes and background factors in participants (n = 112) after the educational intervention

B Std. error Beta P-value

·  Intervention/control groups 0.002 0.90 0.01 0.98

·  Gender (male/female) 1.48 0.87 0.17 0.09

·  Age 0.09 0.19 0.05 0.63

·  Marital status (single/married) 1.43 1.04 0.14 0.17

·  Prior experience of living with the elders (yes/no) 0.92 1.01 0.10 0.36

·  Prior experience of treating elderly patients (yes/no) 2.66 1.31 0.20 0.04

·  GPA* 0.29 0.38 0.07 0.44

·  Place of residence (with parents/dormitory/independent) 0.39 0.47 0.08 0.41
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period of time between pre- and post-tests. Since the students 
were in their final semester, long-term evaluation of the educa-
tional intervention was impossible. Nonetheless, it could be 
the topic of further researches in this field.

Conclusions
While the attitude of dental students did not change following 
a short-term training program on geriatric oral health care, 
their knowledge and self-reported practice improved mark-
edly. It seems that long-term training and other educational 

methods should be used to form a positive attitude towards 
geriatric oral care in dental students.
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