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Introduction 
Multimorbidity is a term applied to patients who suffer 
from multiple chronic diseases. Management of 
multimorbidity is a challenging situation which is 
frequently encountered by health practitioners. While 
dealing with the number of patients, there are high 
chances to make mistakes, including forgetting to ask 
questions about the disease, dosage of treatment and bad 
handwriting that causes dispensation of wrong medicines. 
In the early 1990s, a number of research publications 
particularly from United States, United Kingdom, Australia 
and Canada identified that medical errors and omissions 
were significant public health and healthcare issues and 
thus lead to adverse events.1 Researchers, policy-makers 
and administrators from all over the world agreed that 
these medical errors leading to adverse events needed to 
be addressed. They identified that traditional approaches 
used in averting these errors were not very effective and 
new innovative ways were needed to address these errors.2 
Digital technology is rapidly growing and significantly 
found helpful in different domains. In parallel, computer-
based systems have also been found to be helpful in 
healthcare. This has been highlighted that there is a 
significant need to implement explicit types of health 

information technologies, such as decision support system, 
computerised physician order entry etc. in order to 
diminish these medical error rates.3 Health Information 
Technology (HIT) was found to be an innovative 
intervention that could significantly reduce medical error 
rates.4 HIT has been applied in different areas of healthcare 
that included clinical decision support systems,4 pharmacy 
information systems or electronic medication 
administration systems,5 and computerised clinical 
documentation systems to reduce medical error rates such 
as spelling mistakes of different medicines.6 

Multimorbid patients suffers from more than one chronic 
disease and are mostly aged 75 years or above .7,8 Due to 
the need and nature of multimorbidity, there are numerous 
information technology (IT) applications and tools that 
have been developed to address this issue. A study9 

explained that e-Health technology is an application that 
supports patients regarding their healthcare issues such as 
electronic health record, web-based disease information 
and management, tele-health devices and mobile base 
health applications. A report issued by the United States 
Department of Health and Human Services10 
recommended advancements in e-Health technology to 
improve the care of multimorbid patients. 

According to a study,11 anamnesis contains some errors. 
The reasons for these errors are different, including 
medications errors, diagnostic errors, therapeutic actions, 
preventive actions and some administrative actions. 
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Medical errors represent the major issue in various 
personnel, including health experts, policy-makers and 
health providers. Another sensor technology in this 
domain12 is called ‘remote patient monitoring’ that uses 
different kinds of sensors to monitor patient’s vital signs at 
his/her home. These sensors send information using 
wireless technology to the local predefined stations which 
are located near the patient’s home, and then these 
stations work on received information, evaluate 
information and send alarm to a central monitoring station 
if the normal limits of received information deviate. In 
response, healthcare providers take the required steps 
against the alarm to help the patient. 

Today’s healthcare is a complex task and thus comprises 
numerous people. Bowman S.13 described that Electronic 
Health Record (EHR) offered many benefits, including 
patients’ care and decreased cost, but poor architecture 
and exploitation of EHR can cause serious health problems, 
leading to poor healthcare quality. It has been made 
possible to locate the patient record more effectively with 
the use of digital medical records. A study14 disclosed that 
different laboratory results downloaded and stored in a 
patient’s record that are easy to access later and this helps 
in taking decisions. 

One study15 addressed different applications that deal with 
patient’s electronic record facing ethical issues EHR is an 
application to manage the patient record (medical 
histories, treatment, investigations, physical examinations) 
in digital format. Different physicians and hospitals use the 
EHR because it reduces the cost of paper, patient 
management is saved electronically and records can be 
easily accessible when required. However, ethical issue 
arises when data is shared with others without consent 
from the patients. According to Afaq et al.,16 the successful 
implementation of EHR depends on medical professionals. 
They determine the end-user’s willingness to adopt EHR in 
hospitals or clinics, with the willingness framework 
including technological criteria, basic needs criteria, 
societal criteria and engagement criteria. According to a 
study,17 physicians should be trained on the use of EHR and 
benefits of EHR systems must be explained to all. The 
maintenance of EHR for getting accurate results is a 
necessary part. However, coordination between 
government and private-sector organisations for 
advancement in EHR systems may play an important role 
in successful deployment and use of EHR in hospitals. 

The current study was planned to highlight clinical 
scenarios and healthcare practitioners’ difficulties where 
computer applications can help in multimorbidity 
management. 

Subjects and Methods 
The cross-sectional study was conducted December 2017 
to January 2019 in the twin cities of Pakistan named as 
Rawalpindi, Islamabad and comprised local physicians/ 
practitioners working at different Government, Semi-
Government and private hospitals/clinics. We particularly 
focused on the clinics that are located in commercial areas 
of above mentioned cities such as clinics/hospitals located 
in Saidpur road, 6th road, commercial market, Saddar, F-10 
Markaz, Karachi company etc. The reason to choose these 
areas was high patients’ outcome. Among subjects such as 
health professionals, 39 (74%) were general practitioners 
while rest of the 14 (26%) were physicians. The average 
experience of included subjects at working in clinics or 
hospitals was 4-5 years at the time of study period; 
however, few subjects were more experienced such as 10-
15 years’ service as health professionals. After approval 
from the ethics review board of Khan Research Laboratories 
(KRL), the sample size was calculated using World Health 
Organization (WHO) calculator with 80% power and 95% 
confidence interval (CI). Purposive sampling, a type of non-
probability sampling technique, was used to raise the 
sample. Those practitioners included who’s dealing with 
multimorbid patients in their routine and had no 
computer-based electronic data entry system. All other 
practitioners were excluded. 

Data was collected using a pre designed questionnaire 
generated after consultation with a number of doctors who 
identified four problems as the most commonly-faced 
issues which could not be addressed because of lack of 
evidence-based approach. The questionnaire had four 
questions regarding treatment management or dose 

Figure-1: Workflow.
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management, shortage of time, difficulty in asking or 
forgetting to ask necessary questions about the disease, 
and ‘other’ traits such as bad handwriting, ethical problem 
in usage of patients’ data for further studies etc. All the 
practitioners/physicians were encouraged to complete the 
questionnaire to highlight their problems regarding 
multimorbidity. Participants had the option to mark more 
than one problem in the questionnaire (Figure 1). Data was 
analysed using SPSS17. 

Results 
Of the 53 subjects, 33(62%) marked problems related to 
treatment management, 35(66%) marked problems related 
to shortage of time, 34(64%) marked those related to 
difficulty in asking relevant questions about disease, 
15(28%) marked the ‘other’ option (Table).  

Discussion 
The current study identified four key areas in the 
management of multimorbidity. 

The first area was treatment management. Practitioners 
experienced that the treatment and administration of 
multimorbid patients was challenging as humans had a 
limit to the number of medicines they can remember. Thus 
it is difficult to think about various medicines to prescribe 
to the patients. A study by Desai et al.18 supports a system 
which includes standard database for various registered 
medicines because the brand names of different medicines 
vary from area to area, and different medicines are available 
with different brand names in markets. 

The second area related to time issue which occurs when 
the practitioner needs to discuss with patient his problems 
and inquire all the questions about the disease and then 
formulate the prescription within a short period of time. A 
panic process leads to poor handwriting and spelling 
mistakes. Another study by Trevor et al.19 recommends a 
computerised clinical documentation system which may 
help in follow-up of multimorbidity cases and it will also 
prevent handwriting / spelling mistakes.  

The third question was about the tendency to forget 
necessary questions about the suspected disease. It is 
strenuous effort to remember all the relevant questions 
and queries about diseases which are suspected in a 

patient because in the daily life we forget or cannot recall 
many things at a specific time. Practitioners are no different 
and that may cause mismanagement. A study by Damiani 
G et al.20 recommends a computerised clinical system 
having standard guidelines about various diseases.  

The final question related to ‘other’ that the practitioners 
wanted to identify. These included ethical issues in terms 
of sharing patient data for further studies without their 
consent and exploiting their privacy. A research study by 
Kim J et al.21 supports a computerised consent by patients 
in the clinical system that allows hospital/clinic 
administrations to use patient data. 

Individuals use different resources, such as internet, blogs 
etc., to check guidelines about different diseases as well as 
medical treatment. Unfortunately, over the internet there 

are wide variations in the 
quality of content related to 
guidelines and treatment.22 

The problems identified by the 
current study can best be 
solved by the creation and 
deployment of a standard 
database having standard 

guidelines about medical treatment and dosage 
management issued by the national health 
ministry/department which may be provided to the 
software engineers at the time of developing the medical 
systems. Subsequently, practitioners may check these 
standard guidelines rather than searching from different 
websites/sources. Offline accesses to these guidelines will 
increase ease/reliability for the end-users. In the same 
context, the problem of asking disease-related questions 
can also be solved by storing standard knowledge in the 
database that can easily be accessible by the end-user 
through applications or medical software.  

In addition, the problematic factor of time consumption in 
preparing prescription and handwriting errors can also be 
solved by medical software, such as medicines and 
investigations may get auto-suggested by the computer 
software against the selected disease from the database 
that will contain medicines/investigations information. 
Practitioners will have access to modify these medicines 
and investigations according to their requirements. In this 
way, the practitioners will be able to reduce data entry 
process. Furthermore, treatment for follow-up patients, can 
be regenerated/loaded by the software from the database 
against patient’s medical identity (ID) because, as discussed 
earlier, multimorbid patients frequently visit hospitals for 
medicine dose adjustment. By adopting this approach, we 
will able to reduce the time, handwriting mistakes and save 
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Table: Survey Results. 

Questions asked to participants Participants response with percentage 

YES NO 

Are you facing problems regarding treatment/dose management of multimorbid patients? 33 (62%) 20 (38%) 

Are you facing problems regarding time management while dealing multimorbid patients? 35 (66%) 18 (34%) 

Are you facing problems regarding forget to ask necessary questions of suspected disease? 34 (64%) 19 (36%) 

Do you have other problems regarding multimorbidity management? 15 (28%) 38 (72%) 

Applications and impact of computer technologies i..........................



data that will also help in future studies.  

Networking is an important part of Information Technology 
that provides secure solutions for sending/receiving data 
from the data centre to the end-user applications. By 
adopting the secure network technologies, the end-user 
software establishes a secure connection with data centre 
source via internet. Software engineers are required to 
integrate medical applications with database that contains 
standard guidelines about diseases and medicines 
management (Figure 2). 

Information Technology also provides a secure way to 

integrated data from different hospitals/clinics in one 
location that may use for further studies. Extraction, 
Transform and Loading (ETL) is one of the ways that can be 
used for this purpose.23 

Additionally, clinics/hospitals can share patient data for 
further research studies that may be available/accessible 
over the internet (Figure 3). In the first step of extraction, 
data is collected /extracted from different data sources, like 
clinics or hospitals. The data at this stage is heterogeneous 
or unstructured so at the next step of ’transform’, the 
extracted data is checked/transformed to uniform scheme 
which is acceptable by data warehouse. In the final step of 
‘loading’, data is loaded to a target data warehouse. 

The current study has its own limitations. Sample size was 
too small and all the subjects belonged to Islamabad and 
Rawalpindi alone. As such, findings cannot be generalised. 

We recommend the use of medical computer software in 
hospitals and clinics by integrating the software to a 
standard database. 

Conclusion 
Computer technologies are significantly helpful in 
managing the problems of treating multimorbidity by 
adopting standard database. 

Disclaimer: None. 

Conflict of Interest: None. 

Source of Funding: None. 

References  
1. Baker GR, Norton PG, Flintoft V, Blais R, Brown A, Cox J, et al. The 

Canadian Adverse Events Study: the incidence of adverse events 
among hospital patients in Canada. CMAJ. 2004; 170:1678-86. 

2. Institute of Medicine (US) Committee on Quality of Health Care in 
America; Kohn LT, Corrigan JM, Donaldson MS. “To err is human: 
building a safer health system”. Washington (DC): National Acade-
mies Press (US); 2000. 

3. Institute of Medicine (US) Committee on Data Standards for Patient 
Safety; Aspden P, Corrigan JM, Wolcott J, Erickson SM, Patient safety: 
achieving a new standard for care. Washington (DC): National Acad-
emies Press (US); 2004. 

4. Kaushal R, Shojania KG, Bates DW. Effects of computerized physician 
order entry and clinical decision support systems on medication 
safety: a systematic review. Arch Intern Med. 2003; 163:1409-16. 

5. Bates DW. Using information technology to reduce rates of medica-
tion errors in hospitals. BMJ. 2000; 320:788-91. 

6. Menke JA, Broner CW, Campbell DY, McKissick MY, Edwards-Beckett 
JA. Computerized clinical documentation system in the pediatric in-
tensive care unit. BMC Med Inform Decis Mak. 2001; 1:3. 

7. Martin Fortin, Moira Stewart, Marie-Eve Poitras, José Almirall. A sys-
tematic review of Prevalence Studies on multimorbidity. Ann Fam 
Med. 2012; 10: 142-51. 

8. Friedman B, Jiang HJ, Elixhauser A. Costly hospital Readmissions and 
complex chronic illness. Inquiry. 2008-2009; 45:408-21. 

9. Zulman DM, Jenchura EC, Cohen DM, Lewis ET, Houston TK, Asch SM. 

1575

J Pak Med Assoc

Figure-2: Access of central data to end-user applications.

Figure-3: Different sub sections of Extraction, Transform, Load (ETL) process .

M. F. Safdar, S. N. Bhatti, A. S. Abbasi, et al 



1576

Vol. 70, No. 9, September 2020

How Can eHealth Technology Address Challenges Related to Multi-
morbidity? Perspectives from Patients with Multiple Chronic Condi-
tions. J Gen Inter Med. 2015; 30:1063-70.  

10. U.S. Department of Health and Human Services. “Multiple chronic 
conditions-A strategic framework:Optimum health and quality of life 
for individuals with multiple chronic conditions”; December 2010. 

11.   Ehteshami A, Rezaei P, Tavakoli N, Kasaei M. “The role of health in-
formation technology in reducing preventable medical errors and 
improving patient safety”. Int J Heal Syst Disaster Manag. 2013; 1:195-
7.  

12. Ermakova T, Fabian B, Kelkel S, Zarnekow R. “Antecedents of Health 
Information Privacy Concerns”. Procedia Comp Sci. 2015; 63; 376-83. 

13.   Bowman S. Impact of electronic health record systems on informa-
tion integrity: quality and safety implications. Perspect Health Inf 
Manag. 2013; 10:1c. 

14. Dr.Blumenthal D. The Future of Health Care and Electronic Records - 
Health IT Buzz. [Online] [Cited 2010 July 13]. Available from: URL: 
https://www.healthit.gov/buzz-blog/electronic-health-and-medical-
records/the-future-of-health-care-and-electronic-records 

15. Ozair FF, Jamshed N, Sharma A, Aggarwal P. Ethical issues in elec-
tronic health records: A general overview. Perspect Clin Res. 2015; 
6:73-6. 

16. Afaq Q, Shah B, Khan N, Khan A, Allah N. determining the users’ will-
ingness to adopt Electronic health records (EHR) in developing coun-

tries. Gomal Univer J Res.2012; 28: 140-8. 
17. Mehmood H, Aslam M, Aslam S, Waqar A, Khan A, Hussain Y, et al. 

Electronic health record systems; Perception and evaluation among 
physicians in Pakistan. Professional Med J. 2017; 24:182-7. 

18. Desai RJ, Sarpatwari A, Dejene S, Khan NF, Lii J, Rogers JR, et al. Com-
parative effectiveness of generic and brand-name medication use: 
A database study of US health insurance claims. Basu S, editor.[On-
line] [Cited 2019 March 13]. Available from: URL: 
https://doi.org/10.1371/journal.pmed.1002763 

19. Jamieson T, Ailon J, Chien V, Mourad O. An electronic documentation 
system improves the quality of admission notes: a randomized trial. 
J Am Med Inform Assoc. 2017; 24:123-9. 

20. Damiani G, Pinnarelli L, Colosimo SC, Almiento R, Sicuro L, Galasso 
R, et al. The effectiveness of computerized clinical guidelines in the 
process of care: a systematic review. BMC Health Serv Res. 2010; 10:2. 

21.  Kim J, Kim H, Bell E, Bath T, Paul P, Pham A, et al. Patient Perspectives 
About Decisions to Share Medical Data and Biospecimens for Re-
search. JAMA Netw Open. 2019; 2:e199550. 

22. WINKER MA, FLANAGIN A, CHI-LUM B, WHITE J, ANDREWS K, KEN-
NETT RL, et al. Guidelines for medical and health information sites 
on the internet: principles governing AMA web sites. American Med-
ical Association. . JAMA. 2000; 283:1600-6.  

23. MAREK M, MACURA M. Integration of Data from Heterogeneous 
SourcesUsing ETL Technology. Comp Sci. 2014; 15:109-32.

Applications and impact of computer technologies i.......................


