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Effective Decision Making of Healthcare 
Managers  
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Background and Objectives
In the current age, information and statistics are the most 

important source of power in the world and amongst the 

most valuable sources at the disposal of organization 

managers. Superiority of developed nations is also mostly 

influenced by information rather than economics, military, 

or cultural and political aspects.1 Just as human resourc-

es, raw material, and financial sources play a significant 

role in production, information has a particular place in the 

age of information and communication. Generally speak-

ing, the source of all managerial activities is information. 

Information is the critical flow and main aspect of decision 

making and planning. Without relying on comprehensive 

information, managers are not able to make effective 
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decisions regarding a certain matter. Therefore, a com-

prehensive information system is of utmost importance, 

especially considering that management is based on the 

trade of accurate and relevant information.2,3 

Emergence of information technology has brought 

about major changes in information exchange environ-

ments through the development and expansion of com-

puter systems and information exchange, development of 

world wide networks such as the Internet which are based 

on valuable information and various services.4 Also, con-

sidering the burst of information resulting from electronic 

devices and computer technologies during recent de-

cades, it is essential to develop systems for producing 

and managing information. In this regard, application of 

notification systems in healthcare has increased dramat-

ically. Due to development of health information systems 

in healthcare centers, application of equipment, soft-

ware, and programs related to such systems has also in-
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Abstract 

Background and Objectives: Endometrial hyperplasia (EH) is an abnormal overgrowth of endometrium that may 
lead to endometrial cancer, especially when accompanied by atypia. The treatment of EH is challenging, and 
previous studies report conflicting results. Metformin (dimethyl biguanide) is an anti-diabetic and insulin sensitizer 
agent, which is supposed to have antiproliferative and anticancer effects and the potential to decrease cell growth in 
endometrium. While some studies have evaluated the anticancer effect of metformin, studies on its potential effect 
on endometrial hyperplasia are rare. To address this gap, in this comparative trial study, we evaluate the effect of 
additive metformin to progesterone in patients with EH.

Methods: In this clinical trial, 64 women with EH were randomized in two groups. The progesterone-alone group 
received progesterone 20 mg daily (14 days/month, from the 14th menstrual day) based on the type of hyperplasia, 
and the progesterone-metformin group received metformin 1000 mg/day for 3 months in addition to progesterone. 
Duration of bleeding, hyperplasia, body mass index (BMI), and blood sugar (BS) of the patients were then com-
pared between the two groups.

Findings: NA mean age of 44.5 years, mean BMI of 29 kg/m2 and mean duration of bleeding of 8 days were calcu-
lated for the study sample. There was no significant difference in age, BMI, gravidity, bleeding duration, and duration of 
disease at baseline between the two groups. While all patients in the progesterone-metformin group showed bleeding 
and hyperplasia improvement, only 69% of the progesterone-alone patients showed such an improvement, with the 
difference between the two groups being significant (P = 0.001). Although the difference between two groups in the 
post treatment endometrial thickness was not significant (P = 0.55), post treatment BMI in the progesterone-metformin 
group was significantly lower than in the progesterone-alone group (P = 0.01). In addition, the BS reduction in the 
progesterone-metformin group was significantly larger than that in the progesterone-alone group (P = 0.001). 

Conclusions: Our results indicated that administration of progesterone 20 mg/day plus metformin 1000 mg/day 
can significantly decrease bleeding duration, hyperplasia, BMI and BS in women with EH. 

Keywords: Endometrial hyperplasia, Metformin, Progesterone

Background and Objectives
Endometrial hyperplasia (EH) is an abnormal over-
growth of endometrium that may lead to endometrial 
cancer, especially when accompanied by atypia [1]. 
Although the effect appears only in 5% of asymptom-
atic patients, its prevalence in patients with PCOS 

and oligomenorrhea is about 20% [2]. Body mass 
index (BMI) and nulliparity are two main risk factors 
for EH. Other risk factors include chronic anovula-
tion, early menarche, late onset of menopause and 
diabetes [3], which are related to increased circulat-
ing estrogen [4]. The treatment of EH is challenging 
and previous studies report conflicting results [5]. 
Age, fertility, and severity of EH in histology are the 
most important factors determining the treatment op-
tion [5]. Most studies have addressed hysterectomy 
in patients with atypical EH [5], particularly those 
with PCOS, and have led to conflicting results [5-11]. 
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Statistics and information are considered the most important source of power in organizations and the source 
for all managerial activities. If correct and comprehensive information are readily at hand, incorrect decisions 
will be reduced to a minimum. The purpose of this study is to review the effects of hospital information system in 
regards to effectiveness of decisions made by managers. The present study is a review and search of relevant 
articles in authentic national and international databases including articles from 2001 to 2016. Keywords used 
were: health information system, hospital information system, etc. Seventy articles were obtained from the search 
and 32 (abstracts and whole articles) were ultimately selected after removing irrelevant articles. During initial 
review, abstracts were first read and if needed the entire article was studied.  Results of this review indicate that 
hospital information system play a significant role in improving hospital management performance along with 
performance of medical staff. Use of such systems were highly recommended in all articles. Application of such 
systems has also been considered amongst main requirements of managerial development. Also, most articles 
claimed that managerial decision making based on real information lead to increased performance and progress 
of management and ultimately increased hospital effectiveness and performance. In conclusion, hospitals must 
create and develop hospital information systems and recruit trained experts in providing practical information and 
knowledge in order to improve their current status.
Keywords: Health information system, Hospital performance, Hospital information system, Hospital management
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creased.2 Use of such systems have the advantage of not 

only reducing errors and increasing accuracy and speed 

of operations regarding healthcare services but also re-

duce costs by coordinating services and improving care 

quality.3

Use of healthcare information for educational and re-

search purposes and development of medical and para-

medical sciences, improving treatment quality, optimiza-

tion of managerial methods in healthcare centers, etc, are 

also amongst the main reasons for gathering information 

in healthcare centers.5 Use of efficient information systems 

for improving performance, effectiveness, service quality, 

and patient satisfaction is an undeniable necessity in the 

healthcare society. There is no doubt that a comprehen-

sive information and notification network is needed within 

the country. One which includes all levels of health, from 

the level of rural health bases to the third level of referral, 

i.e. specialty and subspecialty centers and the ministry of 

health.6 On the other hand, trial and error is an extremely 

inaccurate and irrecoverable approach for healthcare or-

ganizations considering their position in determining and 

improving public health.7

Therefore, management based on correct, accurate, 

and timely information and enjoyment of a comprehensive 

information management system is significantly important. 

Hospitals, as one of the most important social organiza-

tions, have a major role in improving overall health of a 

country and providing healthcare services and are one of 

the most sensitive organizations which demand correctly 

gathered information in order to be managed and require 

monitored, categorized, and deduced information to be 

provided in a timely manner so that all hospital decision 

makers, especially managers and heads are able to make 

appropriate decisions.8 Thus, performance of a complex 

organization with various sectors, such as a hospital re-

quires access to information. Herein, information may be 

related to the patients themselves or related to hospital 

performance and so it is important to distinguish between 

these two categories of information.9

On the other hand, during recent years, patient infor-

mation has undergone tremendous changes regarding 

volume and amount of information. This is due to the 

emergence of new and expanding diagnostic and treat-

ment techniques.10 Hospital features and requirements are 

also constantly changing due to development of practical 

information. These changes have lead hospitals to further 

rely on computer-based information systems.11 In this re-

gard, the only known way to gather, store, communicate, 

and present large amounts of information and satisfying 

consumer needs is the application of computers. The con-

sumer may be a nurse who inputs patient information to 

the system or a supervisor of a clinical department who 

is planning to present a certain medical care procedure in 

the coming week, or a member of the board of directors of 

the hospital who would like to use the system for mana-

gerial support. The hospital information system (HIS) was 

developed for the purpose of answering these demands.12 

Methods
The present study is a review of relative articles gath-

ered from the following sources: Google Scholar, Iran 

Doc, Magiran, Sid, Science Direct, Scopus, and Danesh 

Gostare Barekat system from 2006-2016. Keywords use 

for searching the mentioned databases include: health 

information system, hospital information system, clinical 

information system, and information system. The following 

keywords were used to search foreign language databas-

es: hospital information system, multi hospital information 

system, and clinical information. Seventy articles were ob-

tained after searching the databases and 32 (abstract or 

whole documents) were ultimately selected for study after 

removing irrelevant cases. 

Inclusion criteria was defined as: articles which provid-

ed the required information (from abstract or whole doc-

ument) despite type of study on HIS or its sub-systems. 

During initial review only article abstracts were read and if 

required, whole documents were studied. 

Review
Just as production in the 1940s, marketing in the 1950s 

and 1960s, and economical and financial skills in the 

1970s were considered the most important factors of 

change and main characteristic of western societies, from 

the 1980s till now, information has been the main measure 

of progress and development of various nations.8,13 Infor-

mation in provision of health care services is as critical as 

blood such that physicians, nurses, and other healthcare 

providers rely on information in order to provide treatment 

services.14 A complex organization with various depart-

ments such as a hospital, requires timely and effective ac-

cess to information in order to carry out its activities. Now-

adays, computer systems are used as the most effective 

tool for gathering, storing, and retrieving large amounts of 

information and for the communication of such information 

in order to satisfy consumer needs. These consumers use 

computers in order to achieve various objectives includ-

ing documentation in healthcare fields, future planning, 

and decision support for managerial and clinical decision 

making. HISs are amongst computer tools developed for 

achieving the aforementioned objectives.15 Amongst the 

main goals of health information systems include carrying 

out epidemiological researches, management of health in-
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formation systems, abstinence from rework, improving care 

quality, and reducing costs.16 Considering these goals, it 

could be concluded that these systems are an infrastructure 

for decision making.17 It should be mentioned that having 

an appropriate infrastructure, an administrative culture, and 

provision of necessary supports and education allows users 

to cope with and adapt to new circumstances. Therefore it 

can be said that having an organizational culture bent on 

supporting the solidification of health care systems is one 

of the most important factors ensuring the success of such 

systems in the health domain.18

Necessity of Using Health Information System on Part of 
Hospital Employees
Nowadays information is considered as national resources 

in all countries and access to information has become an 

international rivalry. In designing and developing information 

systems, employees must be noted as key factors which 

manage such systems.19 Also, creating and developing in-

formation technology in any system requires an appropriate 

cultural environment. Thus, healthcare employees play a 

major role in creating, developing, and gathering information 

regarding health system and medical treatment and design-

ing of information systems through means of having acquired 

the necessary knowledge and information regarding the flow 

of information in health care systems.20 In recent decades, 

information technology has brought about major changes in 

lifestyle and its various aspects including healthcare. Scien-

tific and academic texts have indicated that making the best 

decision in medical domains requires the use of information 

technology such that a vast corpus of information and knowl-

edge has been produced for this domain and has already 

been applied. However, due to lack of appropriate planning 

and structured formal systems for converting, maintain-

ing, and transferring information and knowledge regarding 

health, it can be said with certainty that healthcare organiza-

tions are potent in regards to amount of information and data 

but lack the required knowledge for using such information.21 

Application of information technology in medical fields is ex-

pansive 22 For instance, it is used in medical researches and 

as a means for preventing diseases and epidemics, which is 

one of its great advantages.23 Healthcare industry is specifi-

cally dependent on information technology and this technol-

ogy plays a critical role in medical performance and hospital 

management.24 Ultimately, it must be mentioned that HISs 

will be better accepted amongst employees if they are con-

sistent with working procedures of hospital personnel and 

will in the long run, result in increased performance. Also, 

this can also reduce medical errors and improve employee 

efficiency.25 

Necessity of Evaluating Health Information Systems
Health information systems are coherent and integrated 

systems designed and implemented for gathering, regis-

tering, processing, retrieving, and distribution of health-

care information. Evaluating health information systems 

is one way of improving sentiment of performance of 

such systems. Therefore, evaluating the performance of 

these systems is significantly important.26 Evaluation is 

an important part of the progress and implementation of 

any system which indicates strengths and weaknesses 

of a system.3,27 Evaluation is based on comparison in 

which current status (after applying a new system) is 

compared to the previous status (with or without a previ-

ous system). Promotion of quality, performance, and ef-

fectiveness of healthcare services is dependent on reg-

ular evaluation of health information systems.28 Informa-

tion systems can be defined as an information process 

including involved parties and information technologies. 

It should be noted that information technology is only 

one part of an organization’s information system. There-

fore evaluating information technology must not only 

consider the actual technology, but also its interaction 

with involved parties in the information process.29 Suc-

cess of a health information system is highly dependent 

on appropriate planning. Planning must include subject 

of evaluation, time of evaluation, necessary resources, 

sampling phases, sample size, and training of experts 

for gathering data.30 Results of evaluation can then be 

used in decisions regarding required investments for 

designing information systems, improving performance 

and effectiveness, system reception amongst users, 

and reduced error when working with the system. Also, 

these results may be used as a feedback for redesign-

ing and promoting the current system.31 

Necessity of Aligning Health Information Systems 
With Hospital Strategies
Health care organizations pay as much attention to ap-

plying health information systems as they do to correct 

implementation of health care procedures.32 According 

to the 11th annual report on critical issues of company 

information systems, 72% of chief information officers 

claimed their biggest concern was consistency of their 

information system with organization objectives and 

healthcare organizations are no exception.33 Consider-

ing that information systems have been proposed as 

one of the key issues in management strategies and can 

include all hospital activities,34 organizations endeavor 

to create a certain consistency and alignment amongst 

information system strategies and business.35 Also, see-

ing as to how requirements in the health domain change 
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over time, organizations must align their information sys-

tems with these changes36 and consider using these stra-

tegic systems in regards to competitive advantages.37

Errors in Health Information Systems
Errors of healthcare systems are multi-modal in nature. 

Amongst the most important factors effecting the occur-

rence of errors are human-related, system-related, tool 

(equipment)-related, and process related factors.38 It is 

by controlling such factors that we are able to reduce the 

occurrence of errors. When an accident occurs, it does 

not matter who is at fault, but why and how this accident 

occurred are very important and must be investigated in 

order to recognize the system’s vulnerabilities which have 

created the necessary circumstances for error. Increased 

number of patients, growing physical space of hospitals, 

increased treatment standards, reduced and human er-

rors in traditional exchange of information are amongst 

factors demanding the use of HISs.39 In order to reduce 

human errors, experts must pay attention to both technical 

structure of data bases and appropriate education in con-

sistency with users’ knowledge of previous, current, and 

future state of health information system.40 

Conclusions
According to the important role of information in improved 

management of organizations and the emergence of nov-

el information technology, the 21st century has become 

widely known as the information age. In order to promote 

public health, application of patient-oriented data, integra-

tion of decision making procedures, and use of compre-

hensive data in clinical researches and health reports is 

extremely essential. When data are used by managers 

and are actively distributed, a motivating environment is 

created where use of information amongst middle manag-

ers and employees of the health domain can easily prog-

ress. Through active use of information, chief officers are 

able to reinforce the significance of information throughout 

the organization. One of the main principles in using data 

by managers, is having the necessary knowledge and skill 

needed for managing health data.41 

HISs have without a doubt an undeniable role in improv-

ing hospital management performance and performance 

of medical staff, such that these systems are highly rec-

ommended by scientists in management. Managers also 

claim that in order to create change in hospitals, we are 

bound to use information systems. Computer-based HISs 

provide the circumstances for managing hospitals with 

easy access to information at any time and any place in 

order to make decisions and make use of real information 

gathered from working environment. Decision making in 

management is based on real facts and information and 

can lead to the increase performance of managerial pro-

cedures and ultimately increase performance and effec-

tiveness of hospitals.42 Implementing health information 

systems in health care organizations is a complicated and 

rather difficult task which relies on various factors in or-

der to be successfully implemented and operationalized.43 

Perhaps it can be stated that the most important factor 

effecting the successful implementation of health informa-

tion systems is the cooperation and participation of users 

in developing health information systems. Healthcare 

managers must carry out an in-depth analysis of user re-

quirements and current user activities and finally choose 

the best system.44

The source of all managerial activities, especially those 

related to the health domain, is comprehensive, relative, 

and up-to-date information.45 HISs can be beneficial in 

achieving various managerial objectives and improving 

quality of healthcare procedures, however, paying atten-

tion to the use of these systems alongside user satisfaction 

and moving towards improving current status is of great 

importance in regards to achieving organizational goals. In 

this regard, satisfying managers is greatly important, since 

satisfied managers can in way transfer their satisfaction to 

their subordinates and play an effective role in the overall 

reception of information systems.46 This allows the hospi-

tal managers to access information required for decision 

making whenever and wherever necessary. Managerial 

decision making based on real facts and data results in 

increased efficiency and progress and ultimately leads 

to improved performance and effectiveness of hospitals. 

Therefore, empowering managers and experts of health 

data management is highly recommended. Low reliability 

of health information systems results in users’ distrust and 

dissatisfaction with the system and encourages the use of 

manual procedures for managing information. The most 

important reason why satisfaction is low amongst health 

information systems is the lack of sufficient training of sys-

tem users.48 Ergo, experts and managers must be edu-

cated and trained in procuring practical information and 

producing appropriate knowledge and skills. It can be stat-

ed that necessary training for employees must be in accor-

dance with the level of technical and practical knowledge 

of employees and is consistent with a fundamental evalu-

ation plan. Data represent unspoken and hidden words of 

performance and it is up to experts to convert such hidden 

knowledge to understandable information through scientif-

ic and academic approaches.11

Ultimately, it is hoped that information-based manage-

ment and informed decision making and conclusively, 

health quality fall unto the path of progression and im-
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provement. 
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