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ABSTRACT

Information and communication technologies (ICTs) are improving health services throughout the world. Health information
and technologies (HITs) involve application of information processing using computer for storage, retrieval, sharing and use of
knowledge for communication by a pharmacist. Similarly, electronic prescription (EP) services have made the dispensing and
reimbursement processes more efficient. Maintenance of patient record become easy by using ICTs. Barcode identification of
medicines can be used to decrease drug administration errors and to improve the medication history of patients. Telecare using
digital communications technology provides healthcare consultations and other health care services to rural, old and handicap
patients easily and improves their access to healthcare by reducing their hospital attendance. In developing countries, it is quite
a challenging task to provide access to information and communication technologies. As the geographical diversity is also a
challenging for implementation of ICTs at everywhere. Information and technologies are giving a way to access the data all over
the globe. ICTs have brought transformation in health care sector all over the globe. Information and technologies are helping
patients in correct medication and treatment. In the field of pharmaceutical sciences, ICTs can further enhance the qualities of
services provided by community pharmacist to indoor and outdoor patients. As lots of modifications and newer drugs are
coming in the market, it is quite a challenging task to a pharmacist to update knowledge to serve the society in an efficient way.
ICTs can be utilized in health care sector to improve quality of patient centric services.
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INTRODUCTION (4). Pharmacy management system is used for maintaining
medication records, dispensing, labelling, packaging, and

During last 40 vy, information and communication also controlling buffer stock (5). However, many

technologies have major impact on the health care services

for patients. Automated information processing has an
advantage, hence most of countries are using computer
technology. In present scenario newer technologies are
introduced in the education system for further improving
quality of education. Education is improving quality of life
since the time immemorial and is back bone of civilization
of world. Information and Communication Technologies
(ICTs) means all sources that can be deployed for realising
the goals of teaching learning, enhancing access to
resources for improving education (1). For a community
pharmacist, ICTs can help in maintaining patient’s record,
electronic prescribing, dispensing and administration of
medicines. It also provides a tools to monitor the efficacy
and safety of drugs (2-3). ICTs can improve patient safety
and provide high quality care to the patients. Community
pharmacists are already using computers to support their
daily activities to provide health care services worldwide

pharmacies do not use all of the available facilities due to
awareness and availability of man power in developing
countries.

Impact on community pharmacy

By using information and communication technology drug
therapy may be optimised for patient care. By using ICTs
safe and effective drug distribution is possible. A consistent
and coordinated approach is required for implementing new
information and technology in the field of pharmacy. As
field of pharmaceutical sciences is very vast and lots of
changes are taking place every day. Information and
communication technologies can be utilized for enhancing
teaching learning process and improving quality of
education. Community pharmacists can also expertise their
skills by knowing latest developments in the field by using
information and technology (fig. 1.) (6-8).

Received 11 November 2017; Accepted 10 January 2018
*Corresponding Author

Sunil Jawla

Adarsh Vijendra Institute of Pharmaceutical Sciences, Shobhit University, Gangoh, Saharanpur, UP, India 247341

Email: sunil.jawla@shobhituniversity.ac.in

©This article is open access and licensed under the terms of the Creative Commons Attribution License

(http://creativecommons.org/licenses/by/4.0/) which permits unrestricted, use, distribution and reproduction in any
medium, or format for any purpose, even commercially provided the work is properly cited. Attribution — You must give
appropriate credit, provide a link to the license, and indicate if changes were made.



Sunil Jawla and D. V. Rai

Fig. 1: Use of information and communication technologies by community pharmacists
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Fig. 2: Block diagram representing recently used ICTs in community pharmacy

New studies are designed by using health information
and technologies for enhancing qualities of health care
system. There is tremendous scope for improvement in
quality of pharmaceutical field by using information and
communication technology for serving the community. A
pharmacist must update their knowledge to provide
better services and right medication to the common
person. Communication and information technologies
are used in different ways to improve the services of
community pharmacy (fig. 2) (9-11). Internet access to
every person is an important issue and governments
must move in this direction, so that all the information
available should be in reach of health care professionals
and patients (12).

Health information and technology (HIT)

Latest computer hardware and software are now used for
storage, sharing and wuse of health knowledge for
communication to common masses by health care service
provider. By sharing health information using information
and communication technologies, lifestyle of peoples can be
improved. Various studies were designed on quality and
safety outcomes of health information and technology based
on a triangle model. This model is based on identification of
structure-level predictors, including the technology itself;
the health care service provider; and the patients. It specifies
the variables to be estimated in the study and include both
qualitative and quantitative analysis of data. Impact of
health information technology on quality, efficiency and cost
of health care services are specifically studied (13).

Health information and technology is not completely adopted
by community pharmacies. As per survey in 2007, about 80%
of community pharmacies are using automated dispensing
and repackaging of medicines. However, in only 46 % cases;
bar-code medication or electronic administration of drugs are
used. As per survey in 2010, 14% of community pharmacies
are using inpatient computerized order entry, having decision
support system. Health care professionals can update their
knowledge and can contribute to the welfare of society. The
field of pharmaceutical sciences can be further improved by
using health information and technology. Patents may be
cared efficiently and medicine information can be provided
efficiently (14-15).

Electronic prescription services

Electronic prescription (EP) services have made the drug
dispensing processes more efficient for community
pharmacist. Maintaining patient record systems will help
pharmacists in providing patient-centric services. Accurate
transmission of patient discharge prescription prevents
errors due to miscommunication of drug information. It is
important to provide efficient health care services to the
patient. Currently most of hospitals and community
pharmacy are adopting electronic discharge systems. But
these electronic prescription systems have inadequate
support functions, and as a result of which data is not in a
standard form. A major drawback of the EP system is that
it does not share the discharge information to community
pharmacists. In early 1990s, EP systems were designed
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and developed by United States, but in UK only few
hospitals are following EP systems (16-17).

Generally electronic prescriptions are shared electronically
to the community pharmacist, to gap the bridge between
hospitals and pharmacists regarding patient safety. In
addition to dispensing drugs and medication counselling,
the duties and responsibilities of pharmacists in
community are continuously expending. The pharmacist
need support by additional information and knowledge, to
council the patients about the prescribed medication use
and to evaluate efficacy, and safety of drugs (18-20).

Barcode identification of medicines

Barcode identification of drugs is useful along with
electronic prescription system in decreasing medication
errors and improving the completeness of the drug
administration history of patients undergoing treatment.
The Falsified Medicines Directive (FMD) system was
implemented in community pharmacy in United States in
2017. By using FMD system unique identification i.e. bar
coding of medicines in dispensing area, to avoid substitute
or fake drugs. By scanning the bar codes of medicines
patients are prescribed with exact medicine and it has
further improved the services of community pharmacist
(21-22).

Counterfeit drugs containing the wrong medicaments or
without active pharmaceutical ingredient (API) is a
significant challenge to community pharmacist while
dispensing the drugs to the patients. Barcode identification
technology prevent medication error by providing the
exact information to the community pharmacist and
provide better health care services to the patients. Raman
spectroscopy is generally used in reading bar codes of
medicines, which is wuseful in preventing drug
counterfeiting (23).

Telecare services for outdoor patients (OPD)

Telecare services utilises the digital communication
technology to dispense health care services to outdoor
patients residing in rural areas. Audio and visual
technologies are an efficient way to communicate with
patients regarding their dose regimen. This system provide
care to old and handicap patients and supports them in
their medication. Due to telecare services paediatric and
geriatric patients may have efficient healthcare services
and decreases their inconvenience of attending hospital. It
can minimise the travelling times and costs of health care
services to poor patients especially in developing
countries. By using telecare services for remote
consultations, along with electronic prescription system
can transform the health care services provided by
community pharmacist to rural and semi-urban patients.
However, use of telecare services in community pharmacy
dependents on the availability of communication media
and willingness of hospital administration to invest in this
area (24-26).

Impact ICTs on other fields

ICTs can help in choosing the treatment options like
ayurvedic, allopathic and homeopathic systems of
medicine (27). As the information and communication
technologies are spreading in service provider sectors, ease
of accessibility and improvement in services provided to
the customers associated in various sectors. Improved
software is supporting the daily operations of many
organisations. ICTs is useful in design, development,

operation, analysis, maintenance and management in a
systematic and efficient manner. Technology is a global
commodity and helping in various sectors to work on any
project. In the current scenario the team spirit is on the
rise with the advancement of ICTs all over the world.
Globalization of education must support the technology
transfer using ICTs in an efficient way (28-30).

CONCLUSION

Health information and technologies (HITs) involve
information processing using various software. Software
play an important role in HITs for storage, accessibility,
sharing the information by community pharmacy.
Electronic prescription (EP) services have made the
dispensing and reimbursement processes more efficient.
Maintenance of patient record become easy for community
pharmacists in providing patient-centric services. Barcode
identification of medicines can be used efficiently to
decrease drug administration errors and improve the
health care services provided by community pharmacist to
both outdoor and indoor patients.

Telecare services use digital communications technology to
provide consultations and other health care services to
rural and sub-urban patients. It can provide efficient
services to the geriatric, paediatric, handicap patients, and
improves accessibility to the healthcare facilities by
decreasing their hospital attendance. Management and
administration must utilise the latest developments in the
field of communication and technology to provide better
services to the patients. Internet access and availability of
ICTs is also an important issue, to provide information to
health care professionals, patients, community pharmacist
and all stake holders.

CONFLICT OF INTERESTS
None
AUTHOR’S CONTRIBUTION

Prof. Dr. Sunil Jawla carried out exhaustive literature
survey to include the latest communication techniques
used by community pharmacist. He compiled all the
reports and data in the shape of a manuscript.

Prof. Dr. D. V. Rai edited the manuscript and helped in
finalising it. He suggested to include the previously
published reports in the manuscript.

REFERENCES

1. Lupidfnez-Villanueva, F., Hardey, M., Torrent, J., and
Ficapal, P. (2010). The integration of Information and
Communication Technology into medical practice.
International Journal of Medical Informormatics, 79,
478-91. https://doi.org/10.1016/j.ijmedinf.2010.04.
004

2. Benrimoj, S. I., and Roberts, A. S. (2005). Providing
Patient Care in Community Pharmacies in Australia.
Annals of Pharmacotherapy, 39, 1911-7. https://doi.
org/10.1345/aph.1G165

3. Forrester, S. H., Hepp, Z., Roth, J. A., Wirtz, H. S., and
Devine, E. B. (2014). Cost-Effectiveness of a
Computerized Provider Order Entry System in
Improving Medication Safety Ambulatory Care. Value
Health, 17, 340-9. https://doi. org/10.1016/].
jval.2014.01.009

4. Fagerstrom, C., Tuvesson, H., Axelsson, L., and
Nilsson, L. (2017). The Role of ICT in Nursing
Practice: an Integrative Literature Review of the



Sunil Jawla and D. V. Rai

10.

11.

12.

13.

14.

15.

16.

17.

Swedish Context. Scandinavian Journal of Caring
Sciences, 31, 434-448. https://doi. org/10.1111/
$€s.12370

Lupiafiez-Villanueva, F., Hardey, M., and Lluch, M.
(2014). The Integration of Information and
Communication  Technology into Community
Pharmacists Practice in Barcelona. Health Promotion
International, 29, 47-59. https://doi. org/10.1093/
heapro/daso49

Aarts, J., Ash, J., and Berg, M. 2007. Extending the
Understanding of Computerized Physician Order
Entry: Implications for Professional Collaboration,
Workflow and Quality of Care. International Journal
of Medical Informatics, 76, S4-S13. https://doi.
org/10.1016/j. ijmedinf.2006.05.009

Abbott, A. (1988). The System of Professions: An
Essay on the Division of Expert Labor, 1st edn.
University of Chicago Press, Chicago.

Adamcik, B. A., Ransford, H. E., Oppenheimer, P. R.,
Brown, J. F., Eagan, P. A.,, and Weissman, F. G.
(1986). New Clinical Roles for Pharmacists: A Study of
Role Expansion. Social Science and Medicine, 33,
1187—-1200.

Barber, N. (2005). The Pharmaceutical Gaze-The
Defining Feature of Pharmacy. The Pharmaceutical
Journal, 275, 78.

Bates, D. W., and Gawande, A. A. (2003). Improving
Safety with Information Technology. The New
England Journal of Medicine, 348, 2526—2534.
https://doi. org/10.1056/NEJMsa020847

Bellamy, C., and Taylor, J. (1998). Governing in the
Information Age. Open University Press, New York.
Shcherbakova, N., and Shepherd, M., (2014).
Community Pharmacists, Internet and Social Media:
an Empirical Investigation. Research in Social and
Administrative Pharmacy, 10, €75-85. https://doi.
org/10.1016/j. sapharm.2013.11.007

Ancker, J. S., Kern, L. M., Abramson, E., and Kaushal,
R., (2012). The Triangle Model for Evaluating the
Effect of Health Information Technology on
Healthcare Quality and Safety. Journal of the
American Medical Informatics Association, 19, 61-65.
https://doi. org/10.1136/amiajnl-2011-000385.
Chaudhry, B., Jerome, W., and Shinyi, W. (2006).
Systematic Review: Impact of Health Information
Technology on Quality, Efficiency, and Costs of
Medical Care. Annals of Internal Medicine, 144, 742—
52.

Galanter, W., Falck, S., Burns, M., Laragh, M., and
Lambert, B. L., (2013). Indication-Based Prescribing
Prevents Wrong-Patient Medication Errors in
Computerized Provider Order Entry (CPOE). Journal
of the American Medical Informatics Association, 20,
477-481.  https://doi.  org/10.1136/amiajnl-2012-
001555

Abramson, E. L., Barréon, Y., Quaresimo, J., and
Kaushal R. (2011). Electronic Prescribing within an
Electronic Health Record Reduces Ambulatory
Prescribing Errors. Joint Commission Journal of
Quality and Patient Safety, 37, 470-8.

Johnson, K. B., and Lehmann, C. U. (2013). Electronic
Prescribing in Pediatrics: toward Safer and More

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29,

30.

Effective Medication Management. Pediatrics, 131,
€1350-6. https://doi. org/10.1542/peds.2013-0193
Reeve, J., and Sweidan, M. (2011). Setting a Standard
for Electronic Prescribing Systems. Australian
Prescriber, 34, 2—4. https://doi.
org/10.18773/austprescr.2011.001

Ammenwerth E., Schnell-Inderst P., Machan C., and
Siebert U. (2008). The Effect of Electronic Prescribing
on Medication Errors and Adverse Drug Events: a
Systematic Review. Journal of the American Medical
Informatics Association, 15, 585-600. https://doi.
org/10.1197/jamia. M2667

Porterfield, A., Engelbert, K., and Coustasse, A.
(2014). Electronic Prescribing: Improving the
Efficiency and Accuracy of Prescribing in the
Ambulatory Care Setting. Perspectives in Health
Information Management, 11(Spring), 1g.

Smith, G., Smith, J., and Brindley, D. (2014). The
Falsified Medicines Directive: How to secure your
supply chain. Journal of Generic Medicines, 11(3-4),
169—172. http://doi. org/10.1177/1741134315588986
Hachesu, P. R., Zyaei, L., and Hassankhani, H. (2016).
Recommendations for Using Barcode in Hospital
Process. Acta Informatica Medica, 24, 206—210.
http://doi. org/10.5455/aim.2016.24.206-210
Lawson, L. S., and Rodriguez, J. D. (2016). Raman
Barcode for Counterfeit Drug Product Detection.
Analytical Chemistry, 88, 4706-13. http://doi.
org/10.1021/acs. analchem.5b04636.

Mao, Y., Zhang, Y., and Zhai, S. (2008) Mobile Phone
Text Messaging for Pharmaceutical Care in a Hospital
in China. Journal of Telemedicine and Telecare, 14,
410—414. (https://doi. org/10.1258/jtt.2008.080406).
Mahoney, C. D., Berard-Collins, C. M., Coleman, R.,
Amaral, J. F., and Cotter, C. M. (2007). Effects of an
Integrated Clinical Information System on Medication
Safety in a Multi-Hospital Setting. American Journal
of Health-System Pharmacy, 64, 1969-1977.
(https://doi. org/10.2146/ajhpo60617).

Jawla, S., Gupta, A. K., Kumar, V., Pardeep, Nisant,
and Dube, O. P. (2010). Community pharmacists—self
assessment, Der Pharmacia Lettre, 2, 415-420.

Jawla, S., Gupta, A. K., Singla, R., and Gupta, V.
(2009). General awareness and relative popularity of
allopathic, ayurvedic and homeopathic systems,
Journal of Chemical and Pharmaceutical Research, 1,
105-112.

Crynes, B. L. (1999). The Computer is Critical for
Globalization of Engineering Education. Global
Journal of Engineering Education, 3. 129-133.
McGivney M. S., Meyer S. M., and Duncan-Hewitt W.
(2007). Medication Therapy Management: It’s
Relationship to Patient Counselling, Disease
Management, and Pharmaceutical Care. JJournal of
the American Pharmacists Association, 47, 620—28.
(https://doi. org/10.1331/JAPhA.2007.06129)

Burns A. (2008). Medication Therapy Management in
Pharmacy Practice: Core Elements of an MTM Service
Model (Version 2.0.).Journal of the American
Pharmacists Association, 48, 341-353. (https://doi.
org/10.1331/JAPhA.2008.08514).


https://doi.org/10.1258%2Fjtt.2008.080406

