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Ab s t r Ac t 
Aim and objective: This cross-sectional study aimed to evaluate the trends in the storage of orthodontic records among final-year orthodontic 
postgraduates in India.
Materials and methods: A web-based survey form (Google Form, Google Inc., ABC Alphabet, California, USA) was created and sent to 325 final-
year orthodontic postgraduate trainees in India through email and third-party messenger applications. The questionnaire consisted of queries 
regarding the current method of storage of orthodontic records, the problems being faced storing them, and the recommended method for 
storing them. The data acquired were subjected to descriptive statistical analysis.
Results: The response rate was 80.6%. The majority of participants stored all their records and 80.5% of them had a history of loss of records. All 
the participants stored study models in plaster form and 95.8% of participants stored the photographs and radiographs in both hard and soft 
copy forms. Google Drive was used by 82.8% of participants as their backup and 86.6% of them stored their soft copies in an external hard disk.
Conclusion: Study models in physical forms; photographs and radiographs in both hard and soft copy forms are currently being used and 
recommended by the majority of the participants. External hard disks have been used by many as a mode of backup of records compared with 
cloud services. Among participants using cloud services as their mode of backup, Google Drive is commonly being used. Duration of patient’s 
record storage has to be a minimum of 10 years which is not being followed by most of the participants.
Clinical significance: The current trends in various methods of storing orthodontic records help the clinician to know the best method suitable 
for them in archiving accurate records for longer periods.
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In t r o d u c t I o n 
Storage of records when it comes to the field of orthodontics 
is such an essential aid that it cannot be ignored. Orthodontic 
diagnosis is based on reliable and accurate orthodontic records. 
These records that are vital for diagnosing a specific malocclusion 
and formulate a treatment plan comprise mainly of study models, 
clinical photographs, radiographs, and clinical examination.1

Orthodontic study models help in the careful examination of 
various parameters, such as dentition, jaw relationships, and make 
objective measurements for detailed evaluation and treatment 
planning. The study models are the very first to be acquired in 
the order of records and are of two types: (1) Physical or plaster 
models, which are made from well-extended good quality alginate 
impressions and (2) Digital models or E models which are developed 
from either 3D scanners or 3D CT.2

Orthodontic photography records the external manifestations 
of health, disease or deformity of the teeth, gingiva or adjacent 
tissues, and the development of facial features.3 It includes: 
(1) Extraoral photographs and (2) Intraoral photographs taken 
according to the guidelines devised by the American Board of 
Orthodontics.4

Radiographs essential for orthodontic diagnosis and treatment 
planning include intraoral periapical radiographs (IOPAR), 
orthopantomogram (OPG), cephalogram (lateral and frontal), and 
other supplemental radiographs (hand wrist, TMJ views, MRI, CBCT, 
etc.).5 These radiographs help in determining the positions, several 
erupted and unerupted teeth, their periodontal and endodontic 
status, missing teeth, the dentoalveolar status of both the jaws, 
temporomandibular joint status, and period of growth.6

Orthodontic records should not only involve the initial data but 
also every detail regarding the treatment progress of the patient. 
Thereby they help in situations where a patient gets transferred 
to another orthodontist and also most importantly, they serve as 
medicolegal evidence.7 Therefore, records must be permanent, 
durable, and unalterable. The production, long-term storage, and 
archiving of orthodontic records is a vital part of the orthodontist’s 
professional responsibility.8

Retention of these records has been done by several methods 
but in the current literature very little information has been 
provided regarding the success of these methods, the problems 
being faced, and the latest methods being followed in terms of 
developing technology. Therefore, the trends in various methods 
of storage of orthodontic records form a crucial part from an 
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ethical and professional standpoint as they would give information 
regarding the current methods of storage which could help secure 
the records without any problems for the long term.

This study aimed to evaluate current trends in the storage of 
orthodontic records followed by orthodontic postgraduate trainees 
in India. The objectives are to evaluate: (1) the duration of storage 
of records, (2) current method of storage of records, (3) problems 
faced in the storage of records, and (4) recommended method 
of storage of records among orthodontic postgraduate trainees.

MAt e r I A l s A n d Me t h o d s 
Study Design and Selection Criteria
The current study is a cross-sectional descriptive survey. The data 
were collected from only the students currently pursuing final-
year orthodontic postgraduation in the year 2021. Other year 
postgraduate students were excluded from the study due to the 
lack of experience in the storage of orthodontic records compared 
with final-year students.

Sample Size Calculation
All the higher educational institutions offering postgraduation in 
India in 2021 according to the Dental Council of India (DCI) have 
about 325 final-year postgraduate trainees. Keeping the 15–20% 
no response rate in online questionnaires in mind, a minimum of 
260 responses would bring significant results.

Data Collection
A self-designed closed-ended web-based survey form (Google 
Form, Google Inc., ABC Alphabet, California, USA) was created and 
sent to 325 final-year orthodontic postgraduate trainees in India 
through email and third-party messenger applications.

The form consisted of queries regarding the current method of 
storage of orthodontic records, the problems being faced storing 
them, and the recommended method for storing them.

Statistical Analysis 
The data acquired were subjected to descriptive statistical analysis 
by using Statistical Package for Social Sciences software version 
24.0 (SPSS Inc., Illinois, Chicago, USA). The value of p < 0.05 was 
considered statistically significant.

re s u lts 
Two hundred and sixty-two final-year postgraduate students 
responded to this survey out of 325 survey forms that were sent. 

The response rate was 80.6%. The comparison of differences in 
the distribution of all responses related to general questions on 
storage, duration, and loss of records are provided in Table 1 and 
Figure 1. The comparison of differences in the distribution of all 
responses related to the current method of storing records are 
provided in Table 2 and Figure 2. The comparison of differences 
in the distribution of all responses related to problems faced in 
the storage of records are provided in Table 3 and Figure 3. The 
comparison of differences in the distribution of all responses related 
to the recommended method for storing records are provided in 
Table 4 and Figure 4.

The majority of the participants (97.3%) who responded to 
this survey stored all their records, out of which 65% stored for a 
duration of 2–5 years, >5 years (13%), and 1–2 years (10%). 80.5% of 
the respondents had a history of loss of records. Currently, all the 
participants stored study models in the form of physical models and 
95.8% of participants stored the photographs and radiographs in 
both hard and soft copy forms.

The major problem faced by 95.4% in storing hard copies was 
lack of space (4.2%), loss of records (4.2%), and physical damage 
(4.2%). Currently, 86.6% of participants stored their soft copies in 
an external hard disk, followed by cloud (internet) storage (26%), 
the internal hard drive of the computer (12.2%), and CD/DVD drive 
(0.4%). Problems faced by 90.8% of participants in backing up on 
hard disk were a corruption of data and physical damage. Problems 
faced by 91.2% of participants in storing on CD/DVD drive were 
both damage to the discs and non-availability of CD/DVD drive in 
current generation computers.

The major problem faced by 86.6% of participants in backing 
up on cloud (internet) services was the non-availability of internet 
services (8.8%). Google Drive was used by 82.8% of participants 
as their backup and the reason being easy to use (11.1%), cheap 
(1.9%), and reliable (6.5%). The frequency of backing up records 
was once a month by 84.7% of participants. The recommended 
method by 76.3% of participants for storing casts was in form of 
physical models and 93.9% of participants recommended storing 
radiographs and photographs in both hard and soft copy forms.

dI s c u s s I o n 
When we consider the term “records”, the first thing that comes 
to mind is the initial gathering of information of how the patient 
presents, so the clinician can formulate a diagnosis, followed 
by an appropriate treatment plan. Storing these records for the 
long-term throughout and after treatment is important in terms 
of medicolegal reasons.9,10

Table 1: Comparison of differences in the distribution of responses related to “general questions on storage, duration, and loss of records” domain 
using Chi-square goodness of fit test

S. no. Questions Responses n % p value
1 Q1—Do you store all of your orthodontic patient records? Yes 255 97.3 <0.01*

No 7 2.7
2 Q2—Average duration of storage of records? 1–2 years 16 6.1 <0.01*

2–5 years 212 13
More than 5 years 34 80.9

3 Q3—Have you ever lost your patient’s records till date? Yes 211 80.5 <0.01*
No 51 19.5

*p < 0.05 is considered statistically significant
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Figs 1A to C: Distribution of responses related to the “General questions on storage, duration, and loss of records” domain. (A) Q1; (B) Q2; (C) Q3

Table 2: Comparison of differences in the distribution of responses related to “current method of storing records” domain using Chi-square 
goodness of fit test

S. no. Questions Responses n % p value
1 Q4—Your current storage method for storing radiographs and Soft copy 251 3.1 <0.01*

photographs throughout the treatment? Printed/hard copy 8 1.1
Both hard and soft copy 3 95.8

2 Q5—Your current method of storing patient’s cast? Physical models 261 99.6 <0.01*
Scanned models 3 1.1
Intraoral scans 10 3.8

3 Q6—Your current mode of backup of records in soft copy? CD/DVD 1 0.4 <0.01*
Internal hard drive 32 12.2
External hard drive 227 86.6
Cloud storage 68 26
All 12 4.6

4 Q7—Which cloud (Internet) service you use for backup? Google drive 217 82.8 <0.01*
iCloud 16 6.1
Dropbox 15 5.7
Don’t use any 29 11.1
Email 2 0.8

5 Q8—What is the reason for choosing the above backup cloud service? Easy to use 29 11.1 <0.01*
Cheap 5 1.9
Reliable 17 6.5
All the above 208 79.4

6 Q9—How frequently do you back up your patient’s records into cloud Everyday 4 1.5 <0.01*
services/hard drive/CD? Once a week 34 13

Once a month 224 84.7
*p < 0.05 is considered statistically significant
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Diagnostic and treatment (pre, mid, post) records include 
patient’s study models, photographs, and radiographs. All these 
records are available in either physical or digital forms when it comes 
to studying models whereas the radiographs and photographs can 
be stored in soft copy or hard copy forms. In the present study, all 
the records were stored by the majority of participants, among 
which there is a history of loss of records at some point by 75% of 

participants. So, it becomes a necessity to evaluate the problems 
being faced in storage so that loss of records can be prevented to 
a maximum extent.

The average duration of storage of records by the majority 
of participants was 2–5 years followed by >5 years, whereas the 
American Dental Association (ADA) recommends storing dental 
records for at least 10 years.11–13

Figs 2A to F: Distribution of responses related to the “Current method of storing records” domain. (A) Q4; (B) Q5; (C) Q6; (D) Q7; (E) Q8; (F) Q9
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Orthodontic study models have been a “Gold Standard” with 
varying advantages such as being a routine dental technique, easily 
producible and reproducible, cost-effective, and easily measurable 
in three dimensions. Study models are available in either physical 

form, i.e., the plaster casts or the digital form. Rheude et al.14 and 
Kumar et al.15 found that in most clinical situations digital models 
can be successfully used and has their own advantages compared 
with physical models. All the participants in this study currently 

Table 3: Comparison of differences in the distribution of responses related to “problems faced in the storage of records” domain using Chi-square 
goodness of fit test

S. no. Questions Responses n % p value
1 Q10—Problems faced, or you could face while storing the hard copies? Lack of space 11 4.2 <0.01*

Physical damage 10 3.8
Loss of records 11 4.2
All the above 250 95.4

2 Q11—Problems you faced, or you could face while backing up on CD/DVD? Damage to disk 17 6.5 <0.01*
Availability of CD/DVD drive 6 2.3
Both 239 91.2

3 Q12—Problems you faced, or you could face while backing up on hard drive? Corruption of data 23 8.8 <0.01*
Physical damage 1 0.4
All the above 238 90.8

4 Q13—Problems you faced, or you could face while backing up on cloud Availability of Internet 23 8.8 <0.01*
services Cost 7 2.7

Limited storage space 14 5.3
All the above 227 86.6

*p < 0.05 is considered statistically significant

Figs 3A to D: Distribution of responses related to the “Problems faced in the storage of records” domain. (A) Q10; (B) Q11; (C) Q12; (D) Q13
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stored study models in the form of physical plaster casts and also 
recommend using them when compared with scanned models or 
e-models. This implies the conventional physical model form is still 
being followed majorly. This implies that the majority of the higher 
degree colleges are currently are using plaster models compared 
with digital models. Among the minor number of participants who 
are currently employing intraoral scans for digital models use the “3 
SHAPE” Company intraoral scanner. In the current study, the use of 
digital models by intraoral scans is being recommended by 43% of 
the participants suggesting a trend toward increased use of digital 
models in the future.

Radiographs and photographs are currently being stored in 
both hard and soft copy forms by the majority of the participants. 
Soft copies of the records are being stored in the external hard disk 
by 56% of participants followed by cloud (internet) services (37%), 
internal hard drive (36%), and very few save on CD/DVD discs and 
email (1%). The major reason given by participants for not storing 
on CD/DVD discs is the non-availability of CD/DVD drive in current 
generation computers followed by damage to discs. Even though 
cloud (internet) services are the latest in technology compared 
with other modes of storage, the problem(s) participants faced with 
them were mainly the availability of internet services followed by 
cost and limited storage space. Google Drive was used by 55% of 
participants as their backup and the reason being easy to use, cheap, 
and reliable compared with other services. Backup of records was 
done once a month by most of the participants.

lI M I tAt I o n s 
This study is a self-designed web-based survey, sent to those 
pursuing final-year postgraduation in orthodontics in 2021 through 
different third-party social messengers such as email, WhatsApp 
groups, etc., and so the non-response rate was 19.6%. Irrespective 
of this, the main purpose of this study was to gain knowledge 
regarding the current methods on successful storage of orthodontic 
records and problems being faced in archiving them.

This study could be more beneficial when a further survey is 
done not only involving the students but also various academicians 
and private practitioners.

co n c lu s I o n 
Study models in physical forms; photographs and radiographs 
in both hard and soft copy forms are currently being used and 
recommended by the majority of the participants. External hard 
disks have been used by many as a mode of backup of records 
compared with cloud services. Among participants using cloud 
services as their mode of backup, Google Drive is commonly being 
used. The duration of storage of records has to be a minimum of 
10 years which is not being followed by most of the participants.
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