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Abstract

Background: The introduction of skeletal Temporary Anchorage Devices (TADs) into orthodontics has provided
orthodontists with reliable techniques of correcting anchorage problems. The objective of this study was to
evaluate the knowledge of undergraduate dental students during their clinical years (fifth, sixth and seventh-year) at
Kuwait University Faculty of Dentistry regarding the use of TADs.

Methods: A printed structured questionnaire consisting of 21 questions was given to the undergraduate dental
students of Kuwait University in the fifth (n = 22), sixth (n = 28) and seventh (n = 22)-years. It evaluated the level and
source of information regarding orthodontic TADs.

Results: The seventh-year dental students displayed the best degree of knowledge regarding the use of TADs and
the clinical case management, compared with the sixth and fifth-year dental students. The significance of
introducing the orthodontic TADs topic earlier in the orthodontic curriculum has been agreed upon by 42% of
respondents. The total knowledge score showed a significant difference (χ2 = 40.3, p = 0.000), where the seventh
year dental students had the best level of knowledge regarding the topic of TADs. Two-thirds (63.6%) preferred to
introduce that topic during the sixth year.

Conclusions: The senior (7th year) dental students had the best knowledge about the topic of TADs. Introducing
the topic of TADs earlier in the undergraduate dental program will enhance the students’ case-based learning
setup. Hence, the early exposure to use of TADs will improve the students’ clinical problem-solving and decision
making skills during their undergraduate clinical years.

Keywords: Orthodontics, Skeletal temporary anchorage devices, Undergraduate dental students, Curriculum
development

Background
Orthodontic anchorage is commonly known as resist-
ance to unwanted tooth movement [1]. Orthodontic
skeletal Temporary Anchorage Devices (TADs), also
known as miniscrews or mini-implants, are small titan-
ium screws that are placed in the vestibular or palatal

mucosa through the bone to create an independent rigid
anchor unit. Moreover, TADs can be connected to
nearby teeth to reinforce anchorage [2, 3]. TADs are
commonly used in orthodontic treatment for a variety of
reasons to enhance anchorage [4, 5]. TADs allow dental
movement to be achieved at the transverse, vertical, and
anterior-posterior planes without adverse effects and are
sometimes necessary for optimal treatment [6, 7]. It has
been shown that TADs are well accepted by the ortho-
dontists and patients, and they are safe and effective

© The Author(s). 2020 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: mabualmelh@hsc.edu.kw
1Department of Developmental and Preventive Sciences (Orthodontics),
Faculty of Dentistry, Health Sciences Center, Kuwait University, Kuwait City,
Kuwait
Full list of author information is available at the end of the article

Abu Al-Melh and Al-Anzi BMC Medical Education          (2020) 20:340 
https://doi.org/10.1186/s12909-020-02254-7

Open Access

http://crossmark.crossref.org/dialog/?doi=10.1186/s12909-020-02254-7&domain=pdf
http://orcid.org/0000-0001-5958-6497
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:mabualmelh@hsc.edu.kw


treatment options for comprehensive orthodontic treat-
ments [8, 9].
TADs are used for several purposes which include the

retraction of anterior teeth, molar protraction or distali-
zation, intrusion of the dentition, extrusion of impacted
teeth, expansion of the arch, and orthopaedic correction
of cases with maxillary deficiency. Other uses of TADs
involve molar uprighting, enhancing anchorage in peri-
odontally compromised dentition and correction of oc-
clusal cants [10–20]. A recent study in Switzerland
found that distalization against palatal mini-implants
and then distalization against miniscrews were the most
popular treatment plans selected by the participant or-
thodontists [21].
Various US programs have combined the use of TADs

into their teaching curriculum and residency programs
since 2005 [22]. In Kuwait, there is only one governmen-
tal dental school which is under Kuwait University au-
thority. The dental school has a seven-year
undergraduate program that involves 4 years of medical
sciences and 3 years of dental medicine. The under-
graduate orthodontic curriculum is introduced to the
clinical-year students (the fifth, sixth and seventh-year)
at Kuwait University Faculty of Dentistry (KU-FoD).
Moreover, the curriculum is divided into four Orthodon-
tics (Ortho) modules: Ortho I, Ortho II, Ortho III, and
Ortho IV. The Ortho I module focuses on concepts of
growth and development and orthodontic diagnosis and
treatment planning, and this course is taught to the fifth
year dental students. The Ortho II module and Ortho III
module include topics about the diagnosis of orthodontic
problems, and orthodontic mechanotherapy, and both
courses are taught to the sixth year dental students. The
Ortho IV module involves advanced topics in orthodon-
tics, and it is taught to the seventh year dental students.
The advanced topics taught in Ortho IV include “Failure
of Eruption”, “Esthetic Orthodontics”, “Multidisciplinary
Orthodontics”, “Temporary Anchorage Devices”,
“Orthodontic Management of Cleft Lip/Palate and Cra-
niofacial Deformities”, “Orthodontics and Orthognathic
Surgery”, “Role of Third Molars in Orthodontics”, “Tem-
poromandibular Disorders and Orthodontics” and “Ob-
structive Sleep Apnea”.
The dental curriculum at KU-FoD is one of the few

programs that allow its dental students to treat limited
orthodontic cases requiring simple tooth movement, and
to perform a complete work-up for comprehensive
orthodontic cases. This undergraduate orthodontic cur-
riculum integrates knowledge and teaching objectives
about temporary skeletal anchorage devices in the Ortho
IV course during the final seventh year. To our know-
ledge, there are no surveys in the literature that had
looked at the knowledge of undergraduate students re-
garding the use of orthodontic TADs as an effective

treatment modality. Therefore, the current study as-
sesses the knowledge of undergraduate dental students
in their clinical years (fifth, sixth and seventh-year) at
KU-FoD regarding the use of orthodontic TADs.

Methods
The study population was undergraduate dental students
of Kuwait University in the fifth, sixth and seventh-year.
There were a total of 72 dental students: 22 students in
the fifth year, 28 dental students in the sixth year and 22
dental students in the seventh year. Each dental student
from the fifth, sixth and seventh years was approached
and kindly asked to participate by filling-out a question-
naire and returning it after 1 week.
A printed structured questionnaire consisting of 21

questions was used for data collection. It evaluated the
level and source of information regarding orthodontic
TADs. The survey design was approved by the Ethical
Committee of Kuwait University Health Sciences Center.
The questionnaire comprised of four main sections.

The first section obtained the socio-demographic char-
acteristics of the participants (e.g. age, gender, and year
level). The second section assessed the level of know-
ledge of the dental students have attained during the
dental school years regarding the orthodontic TADs.
The third part focused on the aspects of continuing edu-
cation. In the fourth part, two cases were presented to
assess the students’ knowledge about clinical case man-
agement using TADs. The first case was described as a
33-year-old healthy female patient who was presented to
the dental clinic with a chief complaint “I don’t like the
gap between my upper and lower teeth”. Upon clinical
examination and radiographic assessment, the patient
was diagnosed as having a skeletal anterior open bite.
Moreover, the patient rejected orthognathic surgery and
any treatment option that could compromise esthetics
and speech. The second case was described as a 25-year-
old healthy male patient who was presented to the den-
tal clinic with a chief complaint “I want to close the gap
on the upper right side”. The patient lost his upper right
first molar due to trauma.
Dental students’ knowledge was assessed by asking

seven Multiple Choice Questions (MCQs) as an easy
method for assessing patients’ factual knowledge, under-
standing, and interpretation [23]. A score of “1″ was
given for the correct answer and “0″ for the incorrect or
unknown answers. A total knowledge score was calcu-
lated, and it ranged from 0 to 7. It was then classified
into three tertiles:

� Poor score: < 50% of the correct answers (< 3/7questions)
� Fair score: 50% — two-thirds of the correct answers

(4–5/7 questions)
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� Satisfactory score: >two-thirds of the correct an-
swers (6–7/7questions)

To assess the validity of the questionnaire, a trial was
conducted in which fifteen questionnaires were given to
graduating dental students. This group of graduating
dental students was not included in this study. More-
over, comments were received from the same group of
dental students, and the questionnaire was altered
accordingly.
Data were entered and analyzed using Statistical Pack-

age for the Social Science version 25.0 software (SPSS
Inc., Chicago, Ill., USA). Descriptive statistics (frequen-
cies, percentage, mean) were determined. Chi-square test
was used for nominal or ordinal variables. Post hoc test,
based on adjusted standardized residuals, was run to
confirm where the significant differences occurred be-
tween the groups. The generated outcomes have been
analyzed on the basis of p-value equal or less than 0.05.

Results
All dental students in the fifth (n = 22), sixth (n = 28), and
seventh (n = 22) year participated in this survey. The com-
pleted questionnaires were 72, which resulted in a re-
sponse rate of 100%. There were a total of eight males
(11.1%) and 64 females (88.9%). The male to female ratio
was as follows: 2/20 in the fifth year, 1/27 in the sixth year
and 5/17 in the seventh year. The majority of the students
(93%) were less than 25 years of age, and they were
Kuwaiti (90%). The presented socio-demographic charac-
teristics were considered as descriptive data of the study
population, and they are not considered further in the
analysis of any association. Hence, this information did
not affect the results of this study.
The knowledge of the responding students about

orthodontic TADs is illustrated in Table 1. Regarding
the definition of TADs, two-thirds of all students
(68.1%) selected “mini-implants for skeletal anchorage,”
and 16.7% of them did not know the answer. The vast
majority of seventh-year dental students (95.5%) and
sixth-year students (82.1%) got the correct answer (mini-
implants for skeletal anchorage), while 22.7% of fifth-
year dental students answered correctly.
When asked about the main advantage of orthodontic

TADs, more than two-thirds of all students (76.4%)
chose “skeletal anchorage”. Of those students, the major-
ity was seventh-year (100%) and sixth-year students
(92%), while only a third of the fifth-year students
(31.8%). A significant difference was detected (χ2 = 35.8,
p < 0.05).
About the composition of the orthodontic TADs,

around half of all dental students (48.6%) selected the
correct answer “pure titanium” and one-third (36.1%)
did not know the answer. Of those who selected the

correct answer, there were 77.3% of the seventh-year
students, 53.6% of the sixth-year students, and 13.6% of
the fifth-year students. There was a significant difference
between the groups (χ2 = 34.8, p < 0.001).
On the topic of possible complications of orthodontic

TADs, most of the seventh-year students selected “loos-
ening of the screw” (90%) and “contacting the root”
(81.8%). Half of the sixth-year students selected those
options (50 and 42.9% respectively). Almost none of the
fifth-years students made those selections (0 and 4.5%
respectively, p < 0.001, Table 1).
Concerning the use of orthodontic TADs for pediatric

patients in the mixed dentition stage, 66.7% of all dental
students would not select TADs option in children. It
was shown that 27.3% of the fifth-year dental students,
28.6% of the sixth-year dental students and 45.5% of the
seventh-year dental students selected “yes” for the pos-
sible use of TADs for growing patients. However, no sig-
nificant difference was found between the groups.
Regarding the overall knowledge about TADs, 29.2,

38.9, and 13.9% of the participants obtained poor, fair,
and satisfactory knowledge scores, respectively. Con-
cerning the assessment of the three knowledge scores
between each class, it was shown that the fifth-year den-
tal students obtained the highest (95.5%) poor know-
ledge score compared to the sixth (46.6%) and seventh-
(0.0%) year dental students. In addition, the seventh-year
dental students acquired the highest satisfactory and fair
knowledge scores (40.9 and 59.1% respectively) com-
pared to the sixth (21.4 and 32.1% respectively) and
fifth- (0.0 and 4.5% respectively) year dental students.
The difference between the groups was statistically sig-
nificant (χ2 = 40.3, p < 0.001, Table 1).
The questionnaire displayed that 65.3% of all dental

students received information about orthodontic TADs
during the undergraduate orthodontic program (Table 2).
Moreover, 11.1% of all dental students received informa-
tion on orthodontic TADs from other sources, such as
social media and advertising campaigns. In addition,
70.8% of all dental students would like to receive more
information about orthodontic TADs during the under-
graduate program. The majority of seventh-year students
and half of the sixth-year students reported that they
could get more reliable information about TADs from
continuing education and consultant orthodontists.
Whereas the majority of the fifth-year students men-
tioned that they would get more reliable information
only from consultant orthodontists (Table 2).
The necessity of introducing the orthodontic TADs

topic earlier in the orthodontic curriculum has been
agreed upon by 42% of respondents. Of those, two-
thirds (63.6%) of the seventh-year dental students pre-
ferred to introduce that topic during the sixth year,
46.4% of the sixth-year dental students had the same
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preference, and 68.2% of the fifth-year dental students
selected the same choice (Table 2).
When asked about their capability to diagnose cases

that may benefit from the use of orthodontic TADs,
68.1% of all students reported their inability to diagnose
those cases. Of the seventh-year dental students, 54.5%
of them reported the ability to diagnose cases compared
to 32.1% of the sixth-year dental students and 9.1% of
the fifth year dental students. The difference was statisti-
cally significant (χ2 = 10.5, p = 0.005, Table 2).

Figure 1 presents two clinical cases that were used to
test the participants’ knowledge regarding orthodontic
management. As for case 1, the dental students were
asked to select the most suitable treatment option to
manage the skeletal open bite. As presented in Table 3,
for the management of skeletal anterior open bite, 58.3%
of all dental students selected “intrusion of posterior
teeth with orthodontic TADs”, 11.1% of them chose “in-
trusion of posterior teeth with high pull headgear”, 8.3%
of them elected “intrusion of posterior teeth with

Table 1 Level of knowledge regarding TADs among study participants

Question 5th year students 6th year students 7th year students

N = 22
N (%)

N = 28
N (%)

N = 22
N (%)

X2 P value

What are orthodontic Temporary Anchorage Devices (TADs)?

Implants replacing a missing tooth 4 (18.2) 0 1 (1.4) 40.3 0.000**

Implants for skeletal anchorage * 5 (22.7) a 23 (82.1) b 21 (95.5) b

Implants for orthognathic surgeries 2 (9.1) 4 (14.3) 0

I do not know 11 (50.0) 1 (3.6) 0

How well is your knowledge about orthodontic TADs?

Well 1 (4.5)b 5 (17.8) 4 (18.2) 48.9 0.000**

Fair 0 11 (39.3) b 17 (77.3) a

Poor 9 (40.9) 11 (39.3) 1 (4.5)

No knowledge at all 12 (54.5) 1 (3.6) 0

What is the main advantage of orthodontic TADs?

Tooth replacement 3 (13.7) 1 (3.6) 0 35.8 0.000**

Skeletal anchorage* 7 (31.8) a 26 (92.8) b 22 (100.0) b

No additional advantage 0 0 0

I do not know 12 (54.5) 1 (3.6) 0

What is the most commonly used material(s) in orthodontic TADs?

Pure titanium* 3 (13.6) b 15 (53.6) b 17 (77.3) a 34.8 0.000**

Titanium and stainless steel 1 (4.5) 7 (25.0) 2 (19.1)

Titanium and copper 0 0 1 (4.5)

I do not know 18 (81.8) 6 (21.4) 2 (9.1)

What are possible complications of TADs?

Loosening of the screw* 1 (4.5) b 14 (50.0) b 20 (90.9) a 38.7 0.000**

Contacting a root* 0 12 (42.9) b 18 (81.8) a 37.7 0.000**

Pain* 4 (18.2) 9 (32.1) 6 (27.3) 4.55 0.103

I do not know 17 (77.3) 0 0 38.5 0.000**

Can orthodontic TADs be used for growing patients in mixed dentition stage?

Yes* 6 (27.3) 8 (28.6) 10 (45.5) 2.10 0.349

No 16 (72.7) 20 (71.4) 12 (54.5)

Total knowledge score 40.3 0.000**

Satisfactory 0 6 (21.4) 9 (40.9)

Fair 1 (4.5) 9 (32.1) 13 (59.1) b

Poor 21 (95.5) a 13 (46.4) b 0

* Correct answer, ** p < 0.05 = significant difference
a-b values within rows with different superscript letters are significantly different (P < 0.05) using post hoc test
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posterior bite blocks” and 22.2% of them did not how to
manage the mentioned case. All seventh year students
and two-thirds of sixth year students selected the treat-
ment option “intrusion of posterior teeth with orthodon-
tic TADs” compared to 13.6% of the fifth year students
(χ2 = 51.5, p = 0.000). As for the ideal site for placement
of the orthodontic TAD to close the anterior open bite,
30.6% of all dental students selected “around the midpa-
latal suture”, 8.3% of them chose “in the mandible lin-
gually” and 61.1% of them did not have knowledge about
the ideal site for placement (Table 2). More than half
(59.1%) of the seventh year dental students and about
one-third (32.1%) of the sixth year students selected the
correct answer (around the midpalatal suture), while
none of the fifth year students selected the same answer
(χ2 = 18.3, p = 0.001, Table 2).
In case 2, regarding the treatment options for the

space management for the missing upper right first
molar, 47.2% of all students selected “a prosthetic im-
plant”, 30.6% of them selected “molar protraction”, 4.2%

of them chose “a fixed partial denture”, but 18.2% of
them did not have knowledge about space management.
It was demonstrated that 4.5% of the fifth-year students,
3.6% of the of the sixth-year students and 4.5% of the
seventh-year students selected “fixed partial denture”. In
addition, 36.4% of the fifth-year students, half of the
sixth-year students and more than half of the seventh-
year students selected “prosthetic implants”. Moreover,
22.7% of the fifth-year students, 28.6% of the sixth-year
students and 40.9% of the seventh-year students chose
“molar protraction”. However, 36.4% of the fifth-year
students and 17.9% of the sixth-year students were “not
sure” (Table 2). Hence, no significant difference was ob-
served in the answers between the students in different
year levels (χ2 = 10.2, p = 1.17).
As for the ideal site for placement of the orthodontic

TADs for molar protraction, 45.8% of all dental students
selected “buccally between the upper right first and sec-
ond premolars”, 1.4% of them chose “between the upper
centrals”, 52.8% of them did not have knowledge about

Table 2 TADs source of information, and aspects of continuing education according to study participants

Question 5th year students 6th year students 7th year students

N = 22
N (%)

N = 28
N (%)

N = 22
N (%)

X2 P value

Did you receive any info about orthodontic mini implant during the undergraduate orthodontic program?

Yes 3 (13.6) a 22 (78.6) b 22 (100) b 39.7 0.000

No 19 (86.4) 6 (21.4) 0

Are you receiving any info about orthodontic mini implant from other sources?

Yes 1 (4.5) b 6 (21.4) a 1 (4.5) b 4.9 0.085

No 21 (95.5) 22 (78.6) 21 (95.5)

Would you like more info about orthodontic mini implant as a treatment modality in the undergraduate orthodontic curriculum?

Yes 17 (77.3) 19 (67.9) 15 (68.2) 0.64 0.727

No 5 (22.7) 9 (32.1) 7 (31.8)

From where would you like to get more reliable information about orthodontic mini implants?

Continuing education 5 (22.7)a 12 (44.4) b 14 (63.6) b 7.5 0.024

Professional journals and books 5 (22.7) 4 (14.3) 3 (13.6) 0.84 0.657

Consultants orthodontists 16 (72.7) 15 (53.6) 16 (72.7) 2.7 0.25

Internet 2 (9.1) 7 (25) 4 (18.2) 2.1 0.349

Others 1 (4.5) 0 0 2.3 0.316

Would like to have the mini implant course introduced earlier in the orthodontic curriculum? What year?

Yes 15 (68.2) 13 (46.4) 14 (63.6) 2.7 0.251

In 5th year 0 0 1 (7.2)

In 6th year 15 (100) 13 (100) 13 (92.8)

No 7 (31.8) 15 (53.6) 8 (36.4)

Are you able to diagnose cases seen in your dental practice that may benefit from use of orthodontic mini implant?

Yes 2 (9.1) 9 (32.1) 12 (54.5) 10.5 0.005

No 20 (90.9) 19 (67.9) 10 (45.5)

* p < 0.05 = significant difference
a-b values within rows with different superscript letters are significantly different (P < 0.05) using post hoc test
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the ideal placement site (Table 2). It has been found that
77.3% of the seventh year dental students and 46.4% of
sixth year students would select (buccally between the
upper right first and second premolars, whereas 86.4%
of the fifth year dental students would not select it. A
significant difference was found between the seventh
and fifth-year students (χ2 = 19.8, p = 0.001). On the
other hand, no effect of the total knowledge score of the
students was shown on the answer to this question.

Discussion
Controlling anchorage can be very challenging in ortho-
dontic treatment. With the use of Temporary Anchorage
Devices, orthodontists are now able to enhance anchor-
age control and avoid the undesirable side effects related
to traditional orthodontics. There are several advantages
to the use of TADs, including its use in a variety of clin-
ical applications, simple placement and removal and its
anchorage control for noncompliant patients [24, 25].
There is little information in the literature regarding the
undergraduate dental students’ knowledge about TADs
in Orthodontics. Therefore, assessing the knowledge of
the students on this topic is the foundation to plan strat-
egies on how to educate the future dentists on this
promising treatment option and to help them under-
stand the fundamentals of appropriate referrals to the
orthodontists.

This study showed that, when assessing the level of
knowledge regarding the use of TADs among the
fifth, sixth and seventh-year dental students, the fifth-
year dental students had the least knowledge about
TADs compared to the sixth and seventh-year dental
students. This signifies that the information about
TADs is mostly attained during the seventh year. A
study surveyed two groups of orthodontic providers
about the use of TADs, which were graduate ortho-
dontic residents and private practitioners. It was
shown that the bulk of the residency programs
(82.9%) and practitioners (69.2%) stated placing TADs
in their practices [22]. It could be advantageous to in-
tegrate the topic of TADs earlier in the undergradu-
ate dental program to allow dental students to attain
adequate knowledge and the clinical experience con-
cerning TADs.
TADs are commonly known as skeletal anchorage de-

vices that allow difficult orthodontic movements [26].
Regarding the definition of TADS, 95.5% of the seventh
year dental students answered correctly compared to the
fifth year dental students (22.7%). This showed that the
seventh-year dental students had the highest level of
knowledge compared to the sixth and fifth-year dental
students due to the adequate exposure to the TADs
topic during the seventh year of the undergraduate
program.

Fig. 1 Clinical Photographs of the cases presented in the survey
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The use of TADs has several advantages, such as
absolute skeletal anchorage, immediate loading, easy
placement and removal [27]. In the present study, it
was shown that all the seventh year dental students
and almost all the sixth year dental students (92.8%)
were able to correctly identify the answer to the ques-
tion about the main advantage of TADs, which was
“skeletal anchorage”, compared to the fifth year dental
students (31.8%). This finding suggests that could be
beneficial for the fifth-year dental students to receive
basic information about the TADs during the fifth
year.
Regarding the most commonly used material in ortho-

dontic TADs, it is the commercially pure titanium due
to its tissue biocompatibility, high corrosion resistance
and lack of allergenicity [28, 29]. In this study, 77.3% of
the seventh year dental students answered correctly
compared to the sixth and fifth year dental students. As
for the possible complications of orthodontic TADs,
they can arise during placement and after orthodontic
loading. Risk of trauma to the periodontal ligament or
the dental root, loosening of the miniscrew and pain are

some of the possible complications associated with or-
thodontics miniscrews [30]. This study showed that the
seventh year dental students were also able to select all
that applies to the question correctly compared to the
sixth and fifth year dental students. Since the fifth year
dental students are exposed to patients during the fifth
year, it is advantageous to introduce the topic of TADs
during that year to aid them patient selection, diagnosis
and treatment planning.
About the possible use of TADs on growing patients

in the mixed dentition stage, it was shown in the litera-
ture that TADs can show promising results in adults
and children [31]. Moreover, one study showed that
bone-anchored Class III protraction can be achieved
with miniscrews to achieve skeletal and dentoalveolar ef-
fects in growing patients [32]. As to the possible use of
TADs for growing patients, the present study demon-
strated that the fifth and sixth-year dental students had
the least knowledge, and less than half of the seventh-
year dental students selected “yes”. Although the topic of
TADs is covered during the seventh year, there is inad-
equate information about the possible uses of TADs for

Table 3 Clinical case scenarios regarding management of an orthodontic problem and anatomical placement of TADs

Question 5th year students 6th year students 7th year students

N = 22
N (%)

N = 28
N (%)

N = 22
N (%)

X2 P value

CASE 1: A 33-year-old patient with a skeletal open bite

Treatment options 51.5 .000**

Intrusion with TADs 3 (13.6)b 17 (60.7) a 22 (100) a

Intrusion with high pull headgear 6 (27.3) 2 (7.1) 0

Intrusion with posterior bite blocks 0 6 (21.4) 0

Not sure what to do 13 (59.1) 3 (10.7) 0

Ideal site for placement of TADs

Around midpalatal suture* 0 9 (32.1) b 13 (59.1) a 18.3 .001**

Lingually in the mandible 3 (13.6) 2 (7.1) 1 (4.5)

At the incisive foramen 0 0 0

Not sure what to do 19 (86.4) 17 (60.7) 8 (36.4)

CASE 2: A 25 year old patient with a missing upper right molar

Space management 10.2 0.117

Fixed partial denture 1 (4.5) 1 (3.6) 1 (4.5)

Prosthetic implant 8 (36.4) 14 (50.0) 12 (54.5)

Molar protraction 5 (22.7) 8 (28.6) 9 (40.9)

Not sure what to do 8 (36.4) 5 (17.9) 0

Ideal site for placement of TADs aimed at molar protraction 19.8 .001**

Buccally, between upper right premolars 3 (13.6) 13 (46.4) 17 (77.3)

Buccally, between upper centrals 0 1 (3.6) b 0

Between the upper centrals at the frenum attachment 0 0 0

Not sure what to do 19 (86.4) 14 (50.0) 5 (22.7)

* Correct answer, ** p < 0.05 = significant difference
a-b values within rows with different superscript letters are significantly different (P < 0.05) using post hoc test
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patients in the mixed dentition stage; hence, this topic
should be emphasized.
When analyzing the aspect of continuing education for

the dental students, this study showed that more than
half of the dental students received information about
TADs during the undergraduate program. This is due to
the fact that the topic of TADs in mainly introduced
during the seventh year as an advanced topic in ortho-
dontics. Moreover, the undergraduate dental program
focuses mainly on general dentistry, and the exposure to
the topic of TADs during the dental undergraduate pro-
gram is not adequate.
The majority of the dental students preferred attaining

more knowledge about TADs during their undergradu-
ate education in the dental school since they are com-
fortable in receiving educational information from the
orthodontic mentors. Moreover, 43.1% of the dental stu-
dents would like to get information from continuing
education courses, and 65% of them would like to attain
knowledge from consultant orthodontists during their
dental school years.
Among all dental students, 42% agreed to introduce

the topic of TADs earlier in the curriculum, and most of
them preferred the topic to be taught during the sixth
year. Therefore, it may be an advantage for dental stu-
dent to have sufficient knowledge regarding TADs earl-
ier in the curriculum. As graduating general dentists,
they may not be competent to clinically treat their pa-
tients with TADs, but it is important for them to be able
to inform their patients about the valid treatment op-
tions, which may include the use TADs, before referring
their patients to an orthodontist.
Two clinical cases were presented to the dental stu-

dents to test their ability in selecting TADs as one of the
treatment options that can be presented to the patient,
and to assess their knowledge about the appropriate ana-
tomical site for TADs placement. In the first case, an
adult patient was presented with a skeletal anterior open
bite, and the patient rejected orthognathic surgery and
treatment options that could compromise esthetics and
speech. The treatment options presented to the students
were mainly focused on different intrusion techniques to
close the anterior open bite. In terms of orthodontic bio-
mechanics, all options were valid for achieving intrusion
of posterior teeth to close the open bite. Therefore, the
question analyzed the students’ understanding of the
orthodontic problem, the knowledge of biomechanics of
correcting a skeletal open bite, and the ability to choose
a suitable treatment option based on the information
given.
It has been shown in the literature that TADs has

allowed for the successful intrusion of posterior teeth
with minimal need for patient compliance. Apart from
the orthognathic surgery, the skeletal anchorage system

for intrusion of maxillary posterior teeth is considered to
be an effective technique in correcting open bite mal-
occlusion [33]. All the treatment options presented can
achieve posterior intrusion to relieve an open bite. How-
ever, given the information pertaining to the case, the
high-pull headgear and posterior bite blocks treatment
options may not be applicable. Considering the age of
the patient, the high pull headgear would not be an ap-
propriate option since the case is a non-growing patient,
and it is unlikely that an adult patient will accept head-
gear for esthetic reasons. Also, posterior bite blocks
could alter speech; hence, it may not be acceptable by
the patient. Therefore, the use of TADs might be a more
suitable option for the patient.
In the present study, it was found out that, more than

half of all dental students selected “intrusion of posterior
teeth with orthodontic TADs” as a valid treatment op-
tion. Also, all of the seventh-year dental students se-
lected that treatment option, and more than half of the
sixth year dental students selected the same treatment
option, but a few of the fifth-year dental students se-
lected the same option. Also, more than half of the fifth-
year dental students selected “not sure what to do” for
the case as biomechanics is usually taught during the
sixth year. This suggests that the fifth-year dental stu-
dents need to attain general information about TADs
during the fifth year to assist them during clinic when
treatment planning orthodontic cases.
Regarding the TADs placement site for the first case,

palatal TADs placed around the midpalatal suture have
been shown to be successful for the intrusion of poster-
ior teeth [34–37]. It has been shown that more than half
of the seventh year dental students selected the correct
answer, but a high percentage of the fifth year dental
students did not have enough knowledge to answer the
question. This reinforces the fact that early exposure of
dental students to the topic of TADs in the curriculum
is advantageous for successful patient information. As
graduating general dentists, they should be able to have
adequate knowledge about the anatomical sites for suc-
cessful placement of TADs.
The second case showed a 25-year-old male patient

who wanted to close the gap for the missing upper right
first molar. All the treatment options presented are valid
ones, and the main objective of the question was to as-
sess the students’ knowledge regarding the word “pro-
traction”, and to assess their ability in presenting an
option that involves the patient’s natural teeth rather
than only the prosthetic options.
It has been shown in the literature that TADs are suc-

cessful in protracting the dentition to close spaces for
missing teeth [38, 39]. In the present study, a higher per-
centage of the dental students selected “a prosthetic im-
plant” compared to those who elected “molar
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protraction”. Moreover, more than half of the seventh
year dental students selected “a prosthetic implant”, half
of the sixth year dental students selected the same an-
swer and 36.4% of the fifth year dental students pre-
ferred the identical answer. This study demonstrated
that dental students are more comfortable presenting
treatment options that involve prosthetic work and are
not competent in presenting a valid option that uses the
patients’ natural dentition.
Even though the topic of TADs is taught during the

seventh year, the use of TADs in the dental clinic is very
seldom. This is due to lack of proper patient selection
during the fifth year that may benefit from TADs.
Hence, the dental students felt more comfortable select-
ing options that require prosthetic work, which they
were heavily trained for during the clinic years. There-
fore, during the fifth year, incorporating the topic of
TADs and its use for dental movement, such as protrac-
tion of the dentition, would be beneficial for the dental
students. This will assist them in early selection of suit-
able orthodontic cases and in providing treatment that
requires simple tooth movement via TADs. The place-
ment of TADs is mainly done by the orthodontist, and
the dental student is allowed to observe.
Regarding the placement site of TADs in the maxilla,

studies showed that interradicular placement of TADs
can be successful given good cortical bone thickness and
density, and that the highest bone density was found to
be in permanent canine and premolar areas [40–42].
This study showed that 45.8% of all dental students se-
lected “buccally, between the upper right first and sec-
ond premolars”, but 50% of them did not have enough
knowledge to answer the question. Moreover, most of
the seventh year dental students answered correctly and
the majority of the fifth year dental students did not
know the correct answer. This re-emphasizes the im-
portance of adequate knowledge about TADs and their
anatomical placement of TADs during the early clinical
years of dental school.
During the fifth year, the orthodontic curriculum fo-

cuses fundamental topics that include “concepts of
growth and development”, “classification of malocclu-
sion”, “basic orthodontic clinical examination”, “diagno-
sis and formulation of a problem list”, “introduction to
orthodontic treatment options” and others. As a recom-
mendation, it might be advantageous to include the
topic of TADs in the “introduction to orthodontic treat-
ment options” lecture. Basic information about TADs
can be helpful for the students during treatment plan-
ning of orthodontic patients in the clinic. Moreover, as a
suggestion, the topic of TADs can be incorporated in
the sixth-year curriculum as it mainly focuses on
mechanotherapy of orthodontic problems at the sagittal,
transverse and vertical planes. Since TADs allow dental

movement to be achieved at the different planes, the use
of TADs can be integrated in the information given re-
garding the management of various orthodontic
problems.
Despite the fact that this type of study has a relatively

small sample size and validity problems in which respon-
dents can over or under report specific details, the find-
ings of the current survey established a baseline data
about the knowledge of an effective modality (TADs) in
the undergraduate dental program. There is a future
need for determining the knowledge of dental prac-
tioners regarding the use of TADs.

Conclusions
This study gave us insights about the knowledge associ-
ated with the use of orthodontic TADs among the dental
students in clinical years at Kuwait University Faculty of
Dentistry. The senior (7th year) dental students had the
best knowledge because the topic of TADs was intro-
duced to them during the final year as an advanced
topic. However, since the dental students start their clin-
ical experience by seeing patients during the fifth year,
an improvement can be made in the current orthodontic
curriculum by introducing the topic of TADs earlier to
the dental students at the beginning of their clinical
years. This will enhance their capability in selecting
cases that can benefit from TADs, and broaden the
scope of the possible treatment options that can be pre-
sented to the orthodontic and non-orthodontic patients.
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