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Abstract

Background. This project aimed to design, develop and evaluate an integrated professional software package for filing
the medical records of patients referred to periodontics departments. The software was intended to provide a range of fea-
tures, including the availability of voice commands and retrieval of patient information based on different indices and cha-
racteristics.

Methods. The overall percentage of satisfaction with the software was 90%. Moreover, 86.66% of the respondents pre-
ferred digital dental records to conventional records. Satisfaction in the reduced time of information registration and the
advanced search options and availability of voice commands were 84% and 100%, respectively.

Results. The overall percentage of satisfaction with the software was 90%. Moreover, 86.66% of the respondents pre-
ferred digital dental records to conventional records. Satisfaction in the reduced time of information registration and the
advanced search options and availability of voice commands were 84% and 100%, respectively.

Conclusion. According to the users' opinions, different features of the software, availability of voice commands and ad-
vanced search options, facilitated its use and decreased the timerequired for filing medical records. These features increased

the users’ interest in the software.
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healthcare quality.! Archiving such records would
not only provide easy access to patients’ medical
M aintenance of high-quality medical and dental history and medical encounters, but also facilitate the

records is of utmost importance in promoting choice of appropriate measures (based on previous
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treatments) and prevent procedures which could po-
tentially threaten each individual’s general health.
Physicians and other health care providers are hence
legally obliged to fill out medical records for all pa-
tients. However, due to time limitations, these
records generally remain incomplete and some im-
portant examinations are neglected. As a result, the
prevention and diagnosis processes are negatively
affected and serious problems arisein patients' treat-
ment. Medical records are currently the only method
of communication among all health care personnel
and should thus accurately reflect the applied care
and treatment processes.’

Some sort of documentation has always existed in
the history of medical practice. Although the docu-
ments and images from the old medical files may not
be classifiable as medical records based on modern
definitions, the mere existence of such documents
highlights the significance of maintaining medical
records.® Quality improvement programs in hospitals
use a variety of instruments to assess the diagnosis
and treatment processes. Since medical records con-
tain detailed information about disease courses and
all the provided care, they are considered as valuable
medical care quality assessment tools and major
components of the mentioned programs.**

Medical records, consisting of crucial documents
about patients’ health status, aim to facilitate health
care team education, enhance communication among
the health care personnel, allow other involved or-
ganizations (e.g. insurance companies) to assess the
quality of the provided care, and ultimately promote
patients’ health through the provision of reliable
health information.®

In university hospitals, physicians and medical
students are more involved in writing medical
records than other health staff. Therefore, easy, fast,
and accurate preparation of medical records in such
hospitals would depend on the provision of appropri-
ate facilities based on the needs of this group of
health care providers. These facilities should not on-
ly ensure simplicity and accuracy, but also remind
the physicians of the required information and guide
them by recommending possible choices.

The present study used one of the most productive
and powerful programming languages to design and
evaluate an integrated professional software package
for filing medical records of patients suffering from
periodontal diseases.The designed package ensured
simplicity, accuracy, integrity and speed through the
provision of a user-friendly interface and a range of
features, including easy retrieval of patient informa-
tion based on different indices, storage of disease-

related images as digital files, simple charting, avail-
ability of printable versions of patient files, and easy
calculation of clinical indices such as the plaque in-
dex.

Methods

This applied qualitative project started by holding a
meeting with a number of periodontology professors,
associate and assistant professors, and students, a
dentistry student (all from Isfahan, Iran) and a soft-
ware developer familiar with artificial intelligence.
During this meeting, different modes and contents of
medical records, the needs of a researcher, the fea-
tures and design of the software, ease of access, the
educational requirements of electronic record regis-
tration, integrity of the records, the required storage
space for the records and the specialized topics re-
lated to the registration of the records were dis-
cussed. After reaching a consensus about the men-
tioned issues, an algorithm was developed to organ-
ize the preliminary data. The algorithm was then di-
vided into several parts and the necessary parts were
converted into flowcharts.

All programming was performed using Visual Ba-
sic in Microsoft Visual Studio 2010. After several
times of debugging, different parts of the package
were separately prepared as Alpha and Beta versions
(Figure 1). The program was tested by 30 recently
graduated dentists who were completely familiar
with periodontal record writing. The comments of
these individuals were then used to improve the pro-
gram. The project was compiled using Ultimate Vis-
ual Basic 2010 in Microsoft Windows 8.0 and the
final version, called the Gold version 1.1.1.1, was
finally released.

In the next stage, 30 recently graduated dentists
who were familiar with manual writing of medical
records for patients with periodontal diseases were
trained to work with the software.They were then
provided with a 26-item questionnaire which meas-
ured their satisfaction with different parts of the
package. The collected comments were qualitatively
evaluated and reported in percentages (Appendix 1).

Each item had five or six qualitative choices (in-
cluding perfect, very good, good, moderate, bad, and
very bad) and a total of 100 points. Therefore, for
five-choice items the scores were 20, 40, 60, 80, and
100 for very bad, bad, moderate, good and very
good, respectively. The choices of six-choice items
were scored as multiples of 100/6. Reverse scoring
was performed in cases of items #3 and #24 (asking
about the need for further revisions). The partici-



pants’ scores of each item were finally summed and
reported as percentages.

The problems reported by the participants, includ-
ing grammatical and typographical errors, the use of
decimals instead of integers, and more comprehen-
sive use of voice commands, were resolved in the
first stage.

In order to minimize the printing costs, during all
stages, all information was printable on two sides of
a single paper.

Results

Features and advantages of the software package in
practice:

e Easy registration of information through voice
commands;

e Considerable increase in infection manage-
ment following the reduction in the manual
registration of information;

e Retrieval of patient information based on dif-
ferent indices and characteristics;

e Possibility of saving files and disease-related
images;

Easy charting;

e Printability of electronic patient files (Figure
2);

e Simple calculation of clinical indices such as
the plague index;

e User-friendly interface;

e Accessibility of information for future re-
search and research infrastructure develop-
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ment;

e Integrity of information registration;

e Guidance in selecting appropriate indices for
each individual patient;

e Reminders to provide the unregistered infor-
mation;

o Decreased size of the printable version (plus
the required images) without eliminating in-
formation; and

e Upgradability of the software.

The participants” overall satisfaction with the
software was 90%. Moreover, 86.66% of the respon-
dents preferred digital dental records to conventional
records. The percentages of satisfaction with the re-
duced time of information registration, simplicity of
the system, and the advanced search options and
availability of voice commands were 84%, 76% and
100%, respectively (Table 1, Figure 1).

Discussion

Most available software packages for electronic reg-
istration of medical, particularly dental, records are
solely commercial. They are actually very similar to
accounting software programs with specific fields
for the registration of patient complaints and diag-
noses. Consequently, they have no use other than
recording the comments of physicians. The present
research project was designed to fulfil the need for a
more specialized tool for simple registration of more
scientific information in medical records.

Ghafari et al evaluated the knowledge, attitudes

Table 1. The users™ answers to the questions related to the satisfaction with the program (based on number)

QUEStI on *kkk *kkk *kkk *kkk *kkk *kkk
1 16 10 4 0 0 0
2 - 16 10 3 1 0
3 - 6 12 12 0 12
4 - 2 21 6 1 0
5 - 7 15 8 0 0
6 - 5 14 10 1 0
7 - 0 16 14 0 0
8 - 0 15 15 0 0
9 - 4 20 6 0 0
10 - 7 20 3 0 0
11 - 23 7 0 0 0
12 - 0 7 23 0 0
13 - 0 12 18 0 0
14 - 5 19 6 0 0
15 - 0 0 29 1 0
16 - 13 16 1 0 0
17 - 30 0 0 0 0
18 - 10 16 4 0 0
19 - 30 0 0 0 0
20 - 10 17 3 0 0
21 - 23 7 0 0 0
22 8 19 - - 2 1
23 - 16 10 4 0 0
24 - 0 3 7 17 5
25 - 17 8 5 0 0




4  Yaghini et al.

o File Edit Tools Help
e NG & aa e

1 af 1

= X
RDO | CHT

Profie |MED | ExM | MaST | ET

Slen Slaseis

Individual

Treatment Plan

Working
Print

- LD

DG

g o Ll

PAO | IND | TRE | WRK | Academid Ssarch | Aftached Fils 1

123 e

s =

rEeipis el

S

-
0083135999999

._,::S'_-_?____-n;-_;-
47~ o

X o sl
P s B =

Figure 1. Schematic representation of one of the completed pages.

and performance of medical students in Mazandaran
University of Medical Sciences (Iran) and concluded
that 77.8% of the studied population had poor know-
ledge about the principles of filing medical records.
However, 54.1% of the participants had a favorable
attitude toward the significance of medical records in
not only patient treatment, but also medical educa-
tion and research. Moreover, 21.8% of the students
had poor performance in filing medical records.” Ka-
houie et al reported similar findings in a study on the
knowledge and performance of medical students and
residents of Semnan University of Medical Sciences
(Iran) about the documentation of the provided care.?
Therefore, by providing the user with a multiplicity
of options for each part, the software program de-

signed in this study helped the users remember to
include all the required information.With the increas-
ing popularity and availability of personal computers
and microcomputers, such a software program can
be used by literally every dentist.’

Overall, the participants in this study rated the na-
ture of the program as *“good” or “very good”. Two
distant items with similar content and different
phrasing were used to ensure the accuracy of res-
ponses. Since the responses to these items were
100% similar, the participants seem to have com-
pleted the questionnaire with acceptable accuracy.

The availability of voice commands and advanced
search options were associated with the greatest le-
vels of satisfaction. In fact, all the participants rated
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Diagram 1. Sum of users™ scoring to the questions related to the satisfaction with the program (by percentage).
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Figure 2. Schematic representation of one copied file by using entered information in the program’s questionnaire.

these two features as “very good”. Apparently, all
the users of such systems are interested in simpler
and faster methods of completing medical records.

Specifically designed software programs are cur-
rently used in different fields of dental sciences, in-
cluding root canal therapy,®!! dental emergen-
cies,"””™ dental prostheses* and diagnosis.” During
software development in this project, the research
team attempted to consider all the needs of the dent-
ists in the treatment and follow-up of periodontal
diseases.

Since the software developer trained the users to
work with the software, the advantages and features
of the software might have been inadvertently exag-
gerated (although every effort was made to prevent
such bias).

Finally, the upgradability of the software provides
the opportunity to create a more dynamic tool to
meet the ever-increasing needs raised by scientific
developments in the field of periodontal diseases.

Conclusion

According to the users, different features of the
software, e.g. availability of voice commands and
advanced search options, facilitated its use and de-
creased the timerequired for filing medical records.
These features increased the users’ interest in the
software.
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