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Abstract 

The Hospital Information system (HIS) is a comprehensive solution that offers complete data integration for 
different administrative levels in hospitals. To the extent that this system is close to its aim, the efficiency and 
quality of health care would increase in hospitals. The performance of HIS systems in 13 hospitals in Kerman 
province that they were evaluated based on four major criteria of ownership, location, education and software 
design. Seven hospitals were located in the capital city of Kerman province. According to teaching status of 
hospitals, four were teaching and based on their ownership three were public. The checklist of Iranian ministry 
of health and medical education, containing 20 indexes were used to evaluate each hospital’s HIS system in three 
main supportive, diagnosis and clinical sectors. Spearman correlation coefficient was used to assess the 
association between major sectors. The highest score (mean±SD) was observed in laboratory information 
systems (88.19±13.69), resource management (84.47±8.94), and registration information systems (84.47±18.06); 
the lowest scores were for telemedicine (45.58±3.86), staff information and timing systems (40±16.64), and 
decision support systems (23.6±4.97). The total score of HIS software was positively correlated with all its three 
components. There were strong positive correlations between all three components. The three factors of decision 
support systems, staff information systems and telemedicine have an important role in providing solutions for 
non-structured management problems and for leading decision-makers to insights, improving human resource 
management and solving the problem of access to services. Thus, based on the survey findings, those three 
factors need to be improved in the Iranian hospital information system. 

Keywords: hospital information systems, decision support system, staff information system, telemedicine, 
resource management system, laboratory information systems 

1. Introduction 

As massive global changes modify the rules, information has an impressive role in effective decision making, 
which has led to a vast investment in information technologies in healthcare organizations with the aim of 
increasing the quality of services and reducing healthcare costs (Nurek, Kostopoulou, Delaney, & Esmail, 2015; 
Sadeghifar, Jafari, Tofighi, Ravaghi, & Maleki, 2015). Due to the importance of the issue, health information 
systems were introduced in 1970 (Hannan, 2014). The experiences of developed countries in the health care 
system demonstrated that optimal preparation and utilization of information technology has a vital role in the 
production and quality of health services (Schoen et al., 2012). Therefore, systematic evaluation of hospital 
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information systems can support the clinical, diagnostic and supportive proceedings, and led to the software’s 
enhancement and development based on users’ needs (Chatzoglou, Fragidis, Doumpa, & Aggelidis, 2012). 

Implementation of health information systems results in an increase of the quality of patient care and safety 
through reducing medication errors, improving providers’ performance and effectiveness of service, reducing 
treatment costs, and conserving resources in health and medical organizations (Dehnavieh et al., 2014). 
Moreover, these systems can increase the legibility of recorded data, reduce medical errors and lead to users’ 
satisfaction (Ahmadian, Nejad, & Khajouei 2015; Jouyani et al., 2013; Vafaee-Najar et al., 2013). 

The main purpose of the development of health information systems is to integrate health information to meet 
the needs of patients, epidemiological research, quality of care enhancement, reduce costs, and automate tasks 
such as reporting test results, entering the physician’s order, administration, central warehouse, feeding unit, etc. 
Hospital information systems (HIS) cover health information systems in the treatment aspect by following all 
main purposes in the hospital field (Dolan, 2015), which has an important role in the healthcare sector as an 
industry, and which needs to be improved continuously, especially in the context of healthcare management 
(Ismail, Abdullah, & Shamsuddin, 2015). The implementation of health information systems has an increasingly 
important place in healthcare sector because of the significance of its role, and they need to manage and integrate 
clinical, financial and operational information (Thakare & Khire, 2014). Hospital information systems have been 
designed to support healthcare services and information as an integral member of management, such as the 
computer systems most frequently used in healthcare (Ajami & Mohammadi-Bertiani, 2013). 

Hospital information systems need to be customized in a way that fits the context. In that regard, the role of 
software vendors is an important one, in that they guarantee the fitness of the software based on specific 
requirements from hospitals that are their direct users (Balaraman & Kosalram, 2013), and the HIS can enhance 
patient access to better healthcare costs and improve quality of health care delivery (Jahanbakhsh, Sharifi, & 
Ayat, 2014).  

In Iran, there is at least one medical science university in each province, which acts as an official representative 
of the Ministry Of Health and Medical Education (MOHME) in that province (Hekmat et al., 2015; Hekmat et al., 
2014; Turani et al., 2011). Hospitals can be divided into categories based on different criteria. For example, we 
can classify hospitals to private and public categories based on the hospitals’ ownership, or whether public 
hospitals are teaching or non- teaching (Sirizi et al., 2008). There is not enough information about HIS 
performance in these hospitals, so it is necessary to design a study for gathering information about the situation 
of HIS domains. The purpose of this survey is to evaluate the different aspects of HIS in Kerman province 
hospitals by investigating all types of hospitals to compare their functionality in HIS indexes. 

2. Method 

This descriptive analytical study was conducted among all hospitals located in Kerman province which were 
equipped with HIS (except social security and military hospitals) in 2013. We assessed 13 hospitals; seven were 
located in Kerman city, the capital city of Kerman province. According to teaching status of hospitals, four were 
teaching (nine non-teaching) and based on their ownership, three were private (10 public). 

A standard checklist provided by MOHME was used to evaluate each hospital’s HIS software. Its validity and 
reliability have been approved by MOHME. It was comprised of 20 indexes. Each index was belonged to one of 
the three components of clinical, diagnostic and supportive.  

In a joint meeting with hospital’s information system administrators, they were asked to complete the checklist 
based on the current HIS software in their hospital. For each index, three states were designed by MOHME, as 
follows: 1) this function is completely defined in our HIS software, with all its required sub functions and we use 
it; 2) this function is designed in our HIS software, but we don’t use it; 3) this function has not been designed in 
our HIS software, we need to modify the software to include it. The scores of 1, 0.5, and zero were used for the 
three choices, respectively. The evaluation score for each index and the total score across all indexes were 
calculated out of 100. 

Descriptive statistics including mean and standard deviation (SD) were calculated to report indexes in different 
hospitals by their teaching status, ownership, geographical location, and type of companies. To assess the 
relationship between three components and the overall score, the Spearman correlation coefficient was used. The 
Mann-Whitney U test was used to compare the 20 indexes, three components and the overall score by their 
teaching status (teaching vs. non-teaching), ownership (private vs. public), and geographical location (located in 
the capital city of Kerman vs. other cities within Kerman province). The Kruskal-Wallis test was used to 
compare the 20 indexes, three components and the overall score by their software designed companies. All 
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analysis was done using SPSS (version 16). A p-value less than 0.05 were considered as a significant.  

3. Results 

The highest mean evaluation scores were found for laboratory information systems (88.19), resource 
management (84.47), and registration information systems (84.47); while the lowest were observed for 
telemedicine (45.58), staff information and timing systems (40), and decision support systems (23.6) (Table 1). 
In public hospitals the highest mean evaluation scores were observed for laboratory information system (87.87), 
resource management (85.58), and registration information systems (82.22); while for private hospitals, the 
security services (94.49), discharge information systems (92.17), and patient admission systems (91.96) had the 
highest scores. However, the lowest mean evaluation scores were nursing electronic records (40.15), electronic 
medical records (40.16), and decision support systems (11.80) in public hospitals and decision support systems 
(63.06), personnel staffing and scheduling information systems (52.22), and special records (45.71) in private 
hospitals. The comparison of 20 indexes between public and private hospitals showed that private hospitals had a 
significant greater mean score for electronic medical records, decision support systems, security services, and 
telemedicine service indexes (Table 1). 

In hospitals located in the capital city of Kerman province, the highest mean evaluation scores were observed for 
laboratory information systems (91.97), discharge information systems (89.37), and resource management places 
(89.27); while in other cities laboratory information systems (83.79), patient admission systems (81.57), and bed 
management places (81.65) had the highest scores. However, the lowest mean evaluation scores were special 
records (55.48), telemedicine systems place (53.17), and decision support systems (37.56) in hospital located in 
the capital city and electronic medical records (31.44), staff informational systems (18.88), and decision support 
systems (7.35) in other cities. The comparison of 20 indexes by geographical location of hospitals did not show 
any significant difference (Table 1).In teaching hospitals the first three highest mean evaluation scores were 
obtained for patient admission systems (95.2), laboratory information systems (93.99), and warehouse 
management (92.27); while for non-teaching hospitals, laboratory information systems (85.61), patient 
admission systems (85.3), and discharge information systems (82.93) had the highest scores. However, the three 
lowest score were nursing electronic records (50.58), telemedicine services (41.37), and decision support 
systems (18.46) in teaching hospitals and special records (43.94), staff informational systems (30), and decision 
support systems (25.90) in non-teaching hospitals. The comparison of 20 indexes by teaching status of hospitals 
showed that teaching hospitals had a significant mean score for medical electronic records compared to 
non-teaching hospitals (p-value=0.04).  

 

Table 1. Distribution of evaluation of 20 indexes by hospital ownership and teaching statuses and its 
geographical location 

Indexes 
Mean 
(SD) 

Hospital ownership status

Mean (SD) 

Geographical location 

Mean (SD) 

Hospital teaching status 

Mean (SD) 

Public Private P-value
Capital 
city 

Other 
cities 

P-value Teaching Non-teaching P-value

Clinical 

Medical 
electronic 
records 

49.39 
(54.34) 

40.16 
(25.76) 

80.15 
(0) 

0.01* 
64.75 
(18.04)

31.44 
(27.97)

0.31 
53.84 
(16.00) 

47.41 (33.12) 0.04* 

Nursing records 
50.30 
(22.76) 

40.15 
(32.226) 

84.12 
(0) 

0.12 
64.95 
(27.33)

33.19 
(39.19)

0.31 
50.58 
(29.19) 

50.17 (40.46) 0.11 

Bed 
management 

80.34 
(6.48) 

81.81 
(13.23) 

75.45 
(0) 

0.43 
79.21 
(12.78)

81.65 
(11.54)

0.31 
82.03 
(17.38) 

79.58 (9.63) 0.71 

Special records 
49.77 
(7.83) 

51.00 
(25.68) 

45.71 
(0) 

0.99 
55.48 
(20.31)

43.08 
(24.60)

0.31 
62.85 
(25.65) 

43.94 (19.48) 0.14 

Personnel 
Staffing And 
Scheduling 
Information 
Systems 

40.00 
(16.64) 

36.33 
(41.93) 

52.22 
(0) 

0.29 
58.08 
(34.28)

18.88 
(29.66)

0.31 
62.48 
(47.86) 

30.00 (28.75) 0.05 

Decision 
support systems 

23.62 
(16.97) 

11.80 
(23.92) 

63.06 
(0) 

0.02* 
37.56 
(35.35)

7.35 
(24.05)

0.99 
36.93 
(18.46) 

25.90 (29.51) 0.15 
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Services 
Terminology 

65.02 
(14.69) 

61.27 
(33.19) 

64.70 
(0) 

0.43 
68.90 
(28.23)

54.07 
(29.86)

0.31 
72.05 
(13.50) 

57.60 (24.19) 0.61 

Security 
Services 

68.69 
(31.54) 

60.96 
(28.77) 

94.49 
(0) 

0.04* 
80.20 
(20.81)

55.27 
(33.66)

0.31 
69.49 
(22.58) 

68.34 (36.62) 0.06 

Communication 
services 

68.64 
(12.06) 

66.19 
(30.43) 

72.52 
(0) 

0.99 
75.49 
(11.05)

58.50 
(36.79)

0.31 
77.73 
(15.14) 

63.18 (29.91) 0.75 

Telemedicine 
services 

45.58 
(3.84) 

38.62 
(26.62) 

68.96 
(0) 

<0.01*
53.17 
(24.41)

36.75 
(28.48)

0.99 
41.37 
(27.58) 

47.44 (27.65) 0.11 

Outpatient 
information 
systems 

78.65 
(9.63) 

78.65 
(9.63) 

88.63 
(0) 

0.60 
77.90 
(26.54)

79.54 
(17.63)

0.31 
69.88 
(34.77) 

82.56 (14.45) 0.88 

Hospital Ward 
Information 
Systems 

75.76 
(8.31) 

75.76 
(8.31) 

83.33 
(0) 

0.30 
76.60 
(25.20)

51.93 
(25.60)

0.31 
73.33 
(34.83) 

62.4 (25.6) 0.08 

Pharmacy 
information 
systems 

71.37 
(9.36) 

71.37 
(9.36) 

79.32 
(0) 

0.12 
74.93 
(47.64)

62.21 
(9.74) 

0.31 
71.64 
(13.48) 

71.25 (9.78) 0.38 

Operating room 
information 
systems 

63.08 
(18.56) 

58.11 
(29.07) 

79.71 
(0) 

0.30 
69.14 
(32.55)

56.02 
(18.82)

0.31 
61.23 
(43.85) 

63.92 (19.01) 0.71 

Diagnostic 

Laboratory 
information 
systems 

88.19 
(13.69) 

87.87 
(12.52) 

89.28 
(0) 

0.60 
91.97 
(5.19)

82.79 
(14.40)

0.31 
93.99 
(6.42) 

85.61 (11.71) 0.34 

Radiology 
information 
systems 

68.26 
(12.56) 

63.57 
(23.76) 

83.92 
(0) 

0.12 
71.92 
(25.12)

63.98 
(20.23)

0.31 
62.94 
(31.80) 

70.62 (18.83) 0.17 

Supportive 

Resource 
Management 
Information 
Systems 

85.51 
(8.94) 

85.58 
(15.17) 

85.29 
(0) 

0.79 
89.97 
(7.33)

81.11 
(17.52)

0.31 
92.27 
(8.92) 

82.51 (14.01) 0.18 

Patient 
admission 
systems 

84.47 
(18.06) 

82.22 
(14.05) 

91.96 
(0) 

0.12 
86.96 
(7.47)

81.57 
(23.82)

0.31 
95.20 
(11.11) 

85.03 (14.92) 0.88 

Medical 
records 
information 
systems 

81.06 
(3.63) 

81.78 
(17.78) 

78.72 
(0) 

0.11 
85.53 
(8.12)

75.87 
(20.85)

0.31 
90.63 
(7.10) 

76.80 (63.23) 0.10 

Discharge 
information 
systems 

84.01 
(13.12) 

81.19 
(12.11) 

92.17 
(0) 

0.11 
89.37 
(6.00)

78.33 
(13..80)

0.31 
87.27 
(8.52) 

82.93 (12.92) 0.14 

* P-value< 0.05; SD: Standard deviation 

 

Table 2. Distribution of evaluation of 20 indexes by software design companies 

Index 

Type of companies 

Mean (SD) 

Tirazheh Peyvand 
dadeh Rahavard Noskheh 

pardaz 

1 Resource Management Information Systems 90.11 (9.35) 85.29 (20.76) 54.41 (0) 82.29 (0)

2 Medical electronic records 29.98 
(24.30) 65.27 (1.93) 61.22 (0) 80.15 (0) 

3 Nursing records 21.07 
(21.22) 68.11 (0.55) 81.74 (0) 84.12 (0) 

4 Bed management 79.72 (13.9) 87.72 (17.34) 84.54 (0) 75.42 (0)

5 Special records 43.65 59.28 (1.0) 85.71 (0) 45.71 (0)
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(26.51)

6 Personnel Staffing And Scheduling 
Information Systems 28.55 (4.87) 57.22 (10.2) 48.77 (0) 52.22 (0) 

7 Decision support systems 10.45 
(27.90) 7.20 (10.18) 29.72 (0) 63.06 (0) 

8 Terminology services 50.98 
(33.60) 82.35 (24.94) 91.17 (0) 34.96 (0) 

9 Security services 47.96 
(23.77) 90.36 (11.02) 93.11 (0) 94.49 (0) 

10 Communication services 54.76 
(29.33) 91.20 (12.41) 96.15 (0) 64.70 (0) 

11 Telemedicine services 31.51 
(29.44) 5.71 (0) 55.17 (0) 68.96 (0) 

12 Patient admission systems 77.14 
(14.00) 93.39 (2.77) 97.17 (0) 91.96 (0) 

13 Outpatient information systems 65.25 
(21.70) 100 (0) 100 (0) 88.63 (0) 

14 Hospital Ward Information Systems 50.46 (26.2) 100 (0) 51.66 (0) 71.42 (0)

15 Pharmacy information systems 64.96 
(10.27) 80.72 (4.33) 73.74 (0) 79.32 (0) 

16 laboratory information systems 85.28 
(12.99) 99.80 (8.88) 82.14 (0) 82.28 (0) 

17 Radiology information systems 57.14 
(25.41) 83.03 (11.35) 69.64 0) 83.95 (0) 

18 Operating room information systems 47.82 
(26.94) 92.75 (10.24) 60.86 (0) 79.71 (0) 

19 Medical records information systems 78.25 
(20.04) 92.55 (10.51) 85.10 (0) 78.72 (0) 

20 Discharge information systems 77.51 
(11.15) 88.26 (5.53) 100 (0) 92.17 (0) 

SD: Standard deviation 

 

The results showed that HIS software was designed by four different companies. Table 2 shows our findings on 
evaluation of indexes by software design companies. 

The Spearman’s correlation coefficient showed the total evaluation score of HIS software is positively correlated 
with all three components. Moreover, there were strong positive correlations between all three components of the 
HIS software (Table 3). It means that an increase in evaluation score of each component is associated with an 
increase in the other components evaluation score and total evaluation score.  

We have also found that there were not any significant correlations between the HIS software evaluation score 
(including the three components and overall) and the number of hospital’s beds. 

 

Table 3. The Spearman correlation coefficients between three components and total evaluation of HIS software 

 Supportive score Diagnostic score Clinical score Overall score

Supportive score 1  

Diagnostic score 0.73 1  

Clinical score 0.93 0.88 1  

Overall score 0.8 0.98 0.92 1 

 

Comparing different components of HIS software showed that respondents in private hospitals and respondents 
in teaching hospitals had better evaluation on all of the software components, but these differences were not 
statistically significant. Respondents in the hospitals which were located in Kerman city had better evaluation on 
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all of the software components comparing to the respondents from other hospitals in providence. These 
differences were statistically significant in clinical and supportive scores (p-value<0.05). Furthermore, there was 
a difference between software design company’s scores. Peyvand dadeh and Noskheh pardaz companies received 
better score in all components (Table 1). 

 

Table 4. Comparing different components of HIS software by hospital types and software design companies 

Variables N Overall 
score 

Clinical 
score 

Diagnostic 
score  

Supportive 
score 

Hospital teaching 
status 

Teaching 4 63.8 39.5 76.8 75.2 

Non-teaching 9 60.8 36.5 73.7 72.1 

P-value 0.437 0.351 0.534 0.534 

Hospital ownership 
status 

Public 10 59.5 33.9 73.1 71.8 

Private 3 68.9 49.3 79.6 77.8 

P-value 0.307 0.126 0.307 0.126 

Geographical location 

Capital city 7 66 43.7 78 76.3 

Other cities 6 56.7 30.1 70.7 69.3 

P-value 0.114 0.031* 0.15 0.041* 

Software design 
companies 

Peyvand dadeh  2 70.8 48.4 86.1 78 

Tirazheh 7 55.6 27.9 69.7 69.2 

Rahavard 1 64.6 46.5 76.3 76.3 

Noskheh 
pardaz 3 68.9 49.3 77.8 77.8 

P-value 0.129 0.117 0.095 0.233 

* P-value< 0.05 

 

4. Discussion 

The highest scores of evaluation relate to laboratory information systems, resource management and registration 
information systems. 

Laboratories have the most amount of consideration because of their vital role in the intensive data management 
needed in hospitals (Sinard, Castellani, Wilkerson, & Henricks, 2015). Laboratory systems are automated to 
enhance their diagnosis, treatment and prevention functions that need the technological and informational 
infrastructures like HIS (Khajouei, Saghaeiannejad, Jahanbakhsh, & Mirmohammadi, 2015). This could be the 
reason for leadership of laboratory systems in Kerman hospitals. Shojaei and his colleagues concluded that 
laboratory systems have an acceptable status due to their role in command transfers between clinical sectors and 
testing laboratories, the possibility of priority identification of emergency patients, the ability to view previous 
results and the ability to mine statistics, according to their 2012 survey evaluating four public hospitals in Kerman 
(Baghini, Boori Abadi, Joodaki, & Mollaee, 2015). 

The lowest scores in our study were related to telemedicine, staff information and timing systems and decision 
support system, respectively.  

Since telemedicine and decision support system are still underdeveloped in Iran, their low score among the other 
HIS components are not unexpected. Based on the Jahanbakhsh survey, inadequate IT-security for the protection of 
e-health–related data, improper training and educational issues, legal challenges, privacy concerns, improper 
documentation of lessons learned, resistance to the application of new technologies and a lack of recovery plan are 
the most important barriers to an efficient HIS system in Iran (Baghini, Abadi, Joodaki, & Mollaee, 2015). 
Furthermore, according to previous studies, there is a widespread acceptance of HIS in Iranian hospitals, but the 
problem is in integrating the requirements, needs and infrastructures to the scale of hospital management. 

The results of the study showed that all of the software components received better scores in private hospital 
comparing to the public hospitals. Private hospitals are much more agile and provident than public ones, which 
could be the reason of their excellence in using different components of their HIS system (Dolan, 2015). 
Furthermore, medical records are used for different purposes in private and public hospitals, so the financial 
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independence of private hospitals is one an important reason for keeping these records (Dehnavieh et al., 2013). 

Also all of the software components received better scores in teaching hospital comparing to the non-teaching 
hospitals. Teaching hospitals are the largest hospitals in the province and are located in the capital of Kerman 
province, where vendor companies’ agents are located too. Therefore, it is not surprising that users in this hospital 
receive more training related to the HIS. Many studies have emphasized that being more familiar with HIS 
functions, increase users satisfaction with the software (Ajami & Mohammadi-Bertiani, 2013; Cho, 2015; Lin, Fan, 
Pu, Li, & Lian, 2014). Moreover, being the biggest clients of the HIS software vendors, create higher standing for 
teaching hospitals to receive supportive services (Jafari, Bastani, Ibrahimipour, & Dehnavieh, 2007).  

Hospitals in this study were applying four different HIS software but two of them (i.e. Peyvand dadeh and 
Noskheh pardaz) were evaluated better than the others in all components. However, their differences were not 
significant. All privet hospitals use Noskheh pardaz, which has evaluated better than the others. However, while all 
10 public hospitals in this study are affiliated to Kerman University of Medical Sciences and financed by the 
university, they used tree different software. Evidences from this study revealed that Peyvand dadeh has the best 
practice in public universities in Kerman providence among other HIS software. These findings suggest that all 
hospitals affiliated to Kerman University of Medical Sciences to use same HIS software and create a consortium to 
improve regional educational and support programs regarding their HIS. 

Furthermore, using integrated HIS facilitates the production of epidemiologic and financial data and create a 
valuable data bank of hospital services utilization, which helps estimating and planning future hospital services 
(Whittaker, Mares, & Rodney, 2013).  

It seems that HIS needs more enhancement in Iran’s hospitals. Although the status of some indexes is acceptable, 
there are some indexes that have not entered into the hospitals’ infrastructure despite their importance. On the other 
hand, all of the custodians of the treatment part of the health system need to improve integrally, whether public or 
private, teaching or non-teaching hospitals, and regardless of their location or software design companies. 
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