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  Abstract 

 

The Present work is intended to evaluate the Dental students attitude toward the use a technology assisted 
method and how much it can aid the students during Treatment Planning and Orthodontic Assessment.  
Material and Methods: A customized smartphone/tablet application (PlanDent®) was designed and developed 
solely for the purpose of the study, included the basic Orthodontic Assessment and Comprehensive Treatment 
Planning forms, other features facilitating the storage of patients diagnostic aids, Students were asked to install 
the application and use it for their clinical cases, the target sample were the 5th and 6th year dental students in 
Riyadh Colleges of Dentistry and Pharmacy, Riyadh, Saudi Arabia After that, An online survey was performed 
using Google Drive to evaluate their attitude toward this software. Results: Subjective evaluation of 
Comprehensive Treatment Planning skills among students in various levels ranged from excellent to good. On the 
other hand, the Orthodontic Assessment skills ranged from good to acceptable, 68.9% and 64.8% agreed that 
the application was helpful in conducting a Comprehensive Treatment Plan and an Orthodontic Assessment 
respectively, 83% found that the application would be helpful in having a personal database to store patient’s 
records. Conclusion: The application has a positive effect in conducting a Treatment Plan and an Orthodontic 
Assessment. However, more investigations are needed to measure its effectiveness on the improvement of skills. 
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INTRODUCTION 
 

Nowadays, the dependency on using advanced 
technology on a daily basis has expanded 
tremendously. When the light is shined on how dental 
students benefit from this expansion, it can be 
agreed that technology has a major role in 
revolutionizing how dental and medical care is being 
delivered(Tokede O et.al 2013) 
 

Combining technology with dentistry by the means of 
using advanced technology in Comprehensive 
Treatment Planning could be useful in two major 
roles, firstly, using it as a tool to enhance skills 
related to treatment planning. Secondly, it could be 
helpful in directing dental students in the Construction 
of a treatment plan for theirown cases (Foster L et al 
2011). In addition, it offers the students a chance to 
coordinate and set the rhythm of their own learning 
(Foster L et al 2011). Treatment planning is of great 
importance to dental students,“Most dental educators 
and accreditors consider treatment planning an 
essential element for both student education, and 
provision of dental service” (Tokede O et.al 2013). 
 
 
 

 
 
The main goals of formulating a comprehensive 
sequenced treatment plan are to control the disease, 
restore function and esthetics (Tokede O et.al 2013) . 
 

Moreover, the patient’s needs and demands should 
contribute and should be taken into consideration 
when constructing a treatment plan (Hook CR et.al 
2002) 
 

When an assessment and a treatment plan are being 
developed a sequential manner should be followed 
(Tokede O et.al 2013), which could represent some 
difficulties for students that are under training. 
Therefore, the process of patient assessment, 
Comprehensive Treatment Planning and basic 
Orthodontic Assessment can be challenging to 
students that are newly introduced to the clinical 
practice as part of their curriculum (Foster L et al 
2011). 
 

According to (Tokede O et.al 2013) a study was 
conducted on 25 predoctoral dental students from 
two U.S. schools to assess the sequence and accuracy  
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of Treatment Planning, two clinical case 
scenarioswere presented and students were asked to 
complete a Treatment Planning exercises in an 
electronic health record, the investigators reported 
that 94% of dental students obtained a complete set 
of information from the patients, but the same 
students were not so successful in identifying the 
patient’s goals for treatment as only 81% of students 
were successful. 
 

Another study showed that without a comprehensive 
diagnosis, patients might receive fragmented and 
poorly prioritized care that is inappropriate to their 
overall oral health(Douglass GD 2002). 
 

Furthermore, a study was conducted to evaluate the 
effectiveness of using a developed software on the 
ability of dental students to make an accurate clinical 
judgment. It concluded that the clinical judgment of 
dental students was improved immensely owing to the 
use of the software. Therefore, “It should thus be 
envisaged fundamentally as an adjunct to 
conventional teaching techniques to improve students’ 
clinical judgment and confidence.” (Deshpande.S and 
Chahand.J 2014). Additionally, another study 
conducted by the university of British Columbia 
showed that the use of a customized software played 
an important role in improving the practice of dental 
students (Wagner et al. 2014).  
 

Nevertheless, when it comes to educating dental 
students, according to Kerr. Ash. Anc Millard a 
“systematic approach to diagnosis that is simple 
enough to learn yet so rational as to be difficult to 
forget” (Douglass GD 2002). 
 

It has been reported that  software could be a sig-
nificant instructional tool for the development and 
practice of cognitive skills relevant to treatment 
planning , and could become a valuable assessment 
tool (Lea Foster. 2011). 

 

The aim of this study is to evaluate the effectiveness 
of using a technology assisted method and how much 
it can help dental students in establishing a well 
sequenced Comprehensive Treatment Plan and 
Orthodontic Assessment, while facilitating for them 
the ability to take control on their learning journey.  
 

MATERIALS AND METHODS 
 

The study is an experimental survey based study. The 
target population is 5th and 6thyear Dental Students 
in Riyadh Colleges of Dentistry and Pharmacy, 
Riyadh, Saudi Arabia. 
In the initial stage, a customized Smartphone/tablet 
application (PlanDent®) was designed and 
developed solely for the purpose of this study with 
the help of experienced application development 
software engineers.  

The application included the basic Orthodontic 
Assessment  whichconsist of: 
 

Comprehensive extra oral examination and intra oral 
examination 
 

and Comprehensive Treatment Planning forms in 
addition to other features facilitating the storage of 
patients diagnostic aids in an organized accessible 
manner.  
 

Initially, students were asked to install the application 
and use it for their clinical cases, after that an online 
questionnaire survey was created using Google Drive 
to evaluate their attitude toward the software. 
 

The questionnaire consisted of: an introduction for the 
survey as an informed consent for participation 
clarifying the aim of the study and information about 
the investigators. Followed by the demographic data 
about the participants, which included: gender, 
academic year and GPA. 
 

The second part of the questionnaire consisted of 
questions to subjectively assess the skills level of each 
student in Orthodontic Assessment and Comprehensive 
Treatment Planning, to evaluate the helpfullness of 
using the application As well as multiple users’ 
experience questions. 
 

In order to maintain the level of standardization only 
dental students in the 5th year and above were 
included. 
 

RESULTS 
 

A total of 320 students participated in the study, 208 
females and 112 males. 
 

The statistical analysis was carried out by using (SPSS 
version 21). 
 

12% of the participants were in level 9, 36% in level 
10, 19% in level 11 and 33% in level 12. 
 

According to the GPA, 35.3% of the participants 
GPA were ranging from 4.5-5 and 34.7% ranging 
from 4-4.5, 18.4% from 3.5-4, 8.4% from 3-3.5 and 
only 3.1% of the participants had a GPA below 3 
out of 5. 
 

A treatment planning software as a tool for  improving 
treatment planning skills 
 

When students were asked to subjectively evaluate 
their comprehensive treatment planning skills on a 
scale ranging from excellent to weak, 60.7% of male 
students evaluated themselves as good. Similarly 
48.1% of female students evaluated themselves as 
good. (Fig.1) 
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A treatment planning software as a tool for  improving  
orthodontic assessment skills 
 

In the following question students 
subjectively assess their Orthodontic 
on a scale ranging from excellent to
male students and 42.3% of 
evaluated themselves as good. 
mentioning is that only 8.9% and 
and females evaluated themselves
respectively. (fig.2) 
 
 
 
 
 
 
 
 
 
 

 
 
 
Cross-tabulation showed that female
more likely to assess their Comprehensive
Planning and Orthodontic Assessment
excellent than males, however Pearson
test showed it was statistically not
1&2) 
 

Furthermore, the majority of students
ranging from 4-5 assessed their
treatment planning as “excellent” 
Spearman’s rho test showed a statistically
positive correlation between GPA and
treatment planning skills (p=0.000). 
 

Similarly,Spearman’s rho test showed
significant positive correlation between
Orthodontic Assessment Skills (p=0.004).
 
 
 

 

Figure 1  (P=0.069) 
 

 

Figure 2  (P=0.578) 
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A treatment planning software as a tool for  improving  

 were asked to 
 Assessment Skills 
to weak, 50% of 

 female students 
 What is worth 
 11.9% of males 

themselves as excellent 

female students are 
Comprehensive Treatment 

Assessment skills as 
Pearson Chi Square 
not significant. (fig. 

students with GPA 
their comprehensive 

 (54.9% , n=62). 
statistically significant 

and comprehensive 
 

showed a statistically 
between GPA and 

(p=0.004). (fig 3&4) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Secondly, participants 
application helped 
Comprehensive Treatment
Assessment.  
 

Cross-tabulation showed
their Comprehensive Treatment
and Orthodontic Assessment
are more likely to agree
helped them in conducting
plan and Orthodontic 
Square test showed it was
(p>0.05). 
 
 
 
 
 
 
 
 
 
 
 
 
Moreover, Cross-tabulation
students are more likely
application helped 
comprehensive treatment
showed statistical significance

 

 

Figure 3 Correlationbetweenstudents’
Treatment

Figure 4 Correlationbetweenstudents’
OrthodonticAssessmentskills

Figure
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 were asked whether the 
 them in conducting a 

Treatment Plan and an Orthodontic 

showed that students who assessed 
Treatment Planning skills( fig.5) 

Assessment skills (fig.6) as excellent 
agree that using the application 

conducting Comprehensive Treatment 
 Assessment. Pearson Chi 

was statistically not significant 

tabulation showed that female 
likely to agree that using the 
 them in conducting a 

treatment plan and Fisher’s Exact test 
significance (p=0.008) (fig.7) 

 

 
 

Correlationbetweenstudents’ GPA and Comperhensive 
Treatment Planning skills 

 
Correlationbetweenstudents’ GPA and 
OrthodonticAssessmentskills 

 

 

 
 

Figure 5 
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Moreover, Cross-tabulation showed
students are more likely to agree that
application it helped them in conducting
assessment and Fisher’s Exact test showed
significance (p=0.002) 
(fig.8) 
 
 
 
 
 
 
 
 
 
 
 

 
Comments on functions, and content 
 

Furthermore, students were asked about
they thought the application would be
three options with multiple selection
given. 
 

The first option was about having
database for storing patients’ records
option was related to the helpfulness
and treatment planning seminars and
was related to improving comprehensive
planning and orthodontic assessment
 

45.4% , 32.1% and 22.4% of the
the application would be helpful in
mentioned aspects respectively.  
 

 

Figure 6 
 

 

Figure 7 
 

 

Figure 8 
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helpfulness in presentations 
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comprehensive treatment 
assessment skills. 

the students thought 
in the previously 

 

 
 
 
 
 
 

 

Nevertheless, Pearson Chi
statistically significant association
of the application and gender
 

The majority agreed that
access to their patient's documents
of the college (86.3%,
preferred using electronic
patients’ records (84.7%,
 

The majority of the 
application is time saving
friendly (87.8%, n=281),
 

Furthermore, around (80%,
showed interest in using 
Only around one quarter
students have used 
comprehensive treatment
assessment. (Table 5.) 
 

DISCUSSION 
 

Technology is an integral
system, combining technology
have a tremendous role
planning skills, according
In 2014 two studies
(SaeeDeshpande et al. 
2014) found that using softwares
effect on the accuracy
improved the practice of
Our study showed that
attitudes about a software
guided and structured
planning. They saw such
important functions. First,
training tool for the development
treatment planning. Second,
guide in the treatment 
cases, directing them through
standardized interface ,
other study(Bufano et al 2011)
 

In our study, it can be
evaluation of comprehensive
among students, ranged 
the other hand, the orthodontic
ranged from good to acceptable.
 
 
 

 

 

 

 

(Table 1.) 

Having a personal database to save 
patients' records 

Presentation and treatment planning 
seminars 

Improving your comprehensive treatment 
planning skills and orthodontic assessment

Total 
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Chi Square test showed a 
association between helpfulness 
gender (p=0.036). 

that they had difficulty to gain 
documents when they are out 

(86.3%, n=276) and majority 
electronic method to store their 

(84.7%, n=271) (Table 3.) 

 students agreed that the 
saving (82.5%, n=264), user 

n=281), (Table 4.) 

(80%, n=256)of the students 
 the application in the future. 

quarter (26.3%, n=84) of the 
 similar applications in 

treatment planning and orthodontic 

integral part in the healthcare 
technology with dentistry could 

role in enhancing treatment 
according to (Lea Foster et al. 2011). 

studies were conducted by 
 2014) and (Wagner et al. 
softwares can have a positive 

accuracy of clinical judgment and 
of dental students respectively. 

that the students have positive 
tware tool that will provide a 

structured approach to treatment 
such software as having two 
First, it would be used as a 
development of skills related to 
Second, it would be used as a 

 planning of students’ own 
through the process with a 
, this result in agreement to 
2011) 

be noted that the subjective 
comprehensive treatment planning skills 

 from excellent to good. On 
orthodontic assessment skills 

acceptable.  

Responses Percent of 
Cases N Percent 

Having a personal database to save 
267 45.40% 83.40% 

Presentation and treatment planning 
189 32.10% 59.10% 

Improving your comprehensive treatment 
planning skills and orthodontic assessment 

132 22.40% 41.30% 

588 100.00% 183.80% 
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A positive correlation between students’ GPA and 
level of skills in both comprehensive treatment 
planning and orthodontic assessment has been noted. 
The aim of the study was to evaluate the 
effectiveness of using a smartphone/tablet 
applications in comprehensive treatment planning 
and orthodontic assessment, 68.4% and 65.0% of the 
sample agreed that the application was helpful in 
conducting a comprehensive treatment plan and an 
orthodontic assessment respectively. 
 

It has also been noted that female students are more 
likely to agree on the helpfulness of the application 
in conducting a comprehensive treatment plan and 
orthodontic assessment. 
 

Nevertheless, 45.4% found that the application 
would be helpful in having a personal database to 
store patient’s records. However, only 32.1% and 
22.4% agreed that it can be helpful in treatment 
planning seminar and improving orthodontic 
assessment and treatment planning skills respectively. 
As it can be concluded, that the application has a 
positive impact in conducting a treatment plan and 
an orthodontic assessment. However, more 
investigation is needed to measure its effectiveness 
on the improvement of skills. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
According to the user experience questions, the 
majority of participants found that the application 
was user friendly, time saving and they would use it 
in the future. 
 

The limitations of this study were, the limited number 
of similar studies found during the literature review, 
the  unequal number of responses between males and 
females. Another limitation was that the sample has 
been taken from one dental school. 
 

In the future, the aim is to expand the sample size 
and include  different dental schools from different 
part of the Kingdom. 
 

CONCLUSION 
 

In light of our study’s results,we concluded that  
software has a positive impact in conducting a 
comprehensive treatment plan and orthodontic 
assessment but more investigation is required to 
evaluate the effectiveness on students’ skills. 
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(Table 2.) 
Having a personal 

database to save patients' 
records 

Presentation and 
treatment planning 

seminars 

Improving your 
comprehensive treatment 

planning skills and 
orthodontic assessment 

Total p-value 

Gender 
Male 

Count 102 69 50 112 

0.036 
% 91.10% 61.60% 44.60% 

 
Female 

Count 165 120 82 208 
% 79.30% 57.70% 39.40% 

 
Total Count 267 189 132 320 

 

Table 3. Frequency (n) Percentage (%) 
As a student, do you find it difficult to gain access to your patient's documents when you are 

out of the college? 
Agree 276 86.3 

Uncertain 31 9.7 
Disagree 13 4.1 

Which of the following methods do you prefer using to store your patients’ records? 
Paper method 22 6.9 

Electronic method 271 84.7 
Indifferent 22 6.9 

I don’t personally store any of my patients’ records 5 1.6 
 

Table 4. 
Frequency 

(n) 
Percentage 

(%) 
Do you think the application is time saving? 

Yes 264 82.5 
No 56 17.5 

Do you think the application is user friendly? 
Yes 281 87.8 
No 39 12.2 

 

Table 5. Frequency (n) Percentage (%) 
Would you use the application in the future? 

Yes 256 80.0 
No 64 20.0 

Have you used any similar applications in orthodontic assessment and 
comprehensive treatment planning? 

Yes 84 26.3 
No 236 73.8 
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