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 40 

Abstract 41 

Background: The present study has been undertaken with the aim to evaluate 42 

performance and ranking of various universities of medical sciences that are 43 

responsible for providing public health services and primary health care in Iran. 44 

Methods: Four models; Weighted Factor Analysis (WFA), Equal Weighting (EW), 45 

Stochastic Frontier Analysis (SFA), and Data Envelopment Analysis (DEA) have 46 

been applied for evaluating the performance of universities of medical sciences. This 47 

study was commenced based on the statistical reports of the Ministry of Health and 48 

Medical Education (MOHME) census data from the Statistical Center of Iran, 49 

indicators of Vital Statistics, results of Multiple Indicator of Demographic and Health 50 

Survey 2010, and results of the National Survey of Risk Factors of non-51 

communicable diseases. 52 

Results: The average performance scores in WFA, EW, SFA, and DEA methods for 53 

the universities are 0.611, 0.663, 0.736 and 0.838, respectively. Based on the ranking 54 

of Gilan University, with an average score of 4.75, and Rafsanjan University, with an 55 

average score of 0.41, these universities have obtained the first and the last rank in the 56 

performance of their primary health care and public health systems, respectively. 57 

According to the results of all four models, the Universities of Gilan, Ardebil, and 58 

Bojnourd were the strongest ranking in this regard and the Universities of Rafsanjan, 59 

Kerman, Ahvaz, and Jiroft ranked weakest in performance. 60 

Conclusions: The average performance of the universities of medical sciences is not 61 

acceptable at the present level in which they stand in Iran. Of course, this condition is 62 

not prevalent in all universities and there is much dispersion in the performance of 63 

universities at the country level today. Designing the evaluation system and annual 64 
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ranking of universities of medical sciences by using the methodology of the present 65 

study can lead to the improvement of performance of this system and, consequently, 66 

the improvement of heath indicators, by attracting the society and attention of 67 

policymakers to the domain of primary and public health care and creating a healthy 68 

competition among different regions of the country. 69 

Keywords: Performance evaluation, Ranking, Primary health care, Stochastic frontier 70 

analysis, Data envelopment analysis, Public health. 71 
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 91 

Background  92 

The complexity of health organizations, increase of health expenditure, specialization 93 

trends, prioritization of customers, and importance of effectiveness and efficiency of 94 

services encourage health organizations to apply the performance evaluation [1], so, 95 

the demand for information for performance improvement, accountability, and 96 

stakeholder decision-making is increasing [2]. Although formal discussions for the 97 

collection and publication of performance information have been developed over the 98 

past 100 years, their wide application encounters professional, practical and political 99 

barriers in health care [3]. Performance evaluation is often used with an ambiguous 100 

concept of it in the health care sector [4] and despite the existence of different 101 

methods and frameworks for evaluating the performance of health care organizations, 102 

there is no consensus in the case of a proper approach in regard to performance 103 

evaluation in this sector. There is an endless interest in the design and application of a 104 

combination of methods and frameworks for measuring the performance of these 105 

organizations [5]. With regard to the obvious relationship between the definition of 106 

technical efficiency and the definition of health systems performance, efficiency has 107 

been expressed as the most important and prevalent mechanics and key for 108 

measurement and evaluation of the performance [1, 6, 7]. The first effort made for 109 

evaluating the performance of health systems by applying the concept of efficiency 110 

was made by WHO in 2000; having evaluated the efficiency of health systems in 191 111 

countries of the world [8]. The studies made by Hollingsworth [9], Kumbhakar [10], 112 

Cheng and Zervopoulos [11], and Grigoli and Kapsoli [12] are of additional efforts 113 

made at global level. The comparisons have been performed at restricted scales such 114 
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as the level of Organization for Economic Co-operation and Development and the 115 

European countries [13-18]. The effort for the analysis of performance of health 116 

systems has declined in different regions inside some countries, especially developing 117 

countries, where the differences in the health achievements of different regions are 118 

totally obvious [19]. The timely management of performance and monitoring and the 119 

evaluation of the programs by guaranteeing the continuous improvement of programs 120 

is considered to be an important factor in the reduction of regional inequalities in 121 

health outcomes [20]. Samples of such studies are observed in Spain [21], Germany 122 

[22, 23], India [19, 24, 25], Ghana [26], Brazil [27], Kenya [28], South Africa [29], 123 

and Mozambique [30]. 124 

During recent years, the subject of performance evaluation has been considerably 125 

reflected upon in the great policies of the country, and has been emphasized on in the 126 

Health Ministry [31-34]. The execution of these rules in practice and creation, of 127 

information management systems, monitoring systems, and performance evaluation 128 

with the aim of using its innumerable advantages in the health system need special 129 

attention and is the key role of the Health Ministry in this area [35]. 130 

During the recent two decades, many national researches have been accomplished 131 

in regard to health and population [36-39]. Numerous resources are used in such 132 

studies and a large volume of data has been gathered, but there is no considerable use 133 

of them [40], whereas these data can be used in the measurement and management of 134 

performance of the health systems. 135 

In the health system structure of Iran at the second and third care levels, the 136 

performance evaluation systems, having been developed from 1962 with a few 137 

standards, were considered completed at the time [41]; but the design and execution 138 

of performance evaluation systems is lacking in the structure of primary health care in 139 
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the country today; while the nonexistence of some structures for managing the 140 

performance is one of the radical reasons for low efficiency and weak quality of 141 

primary health care [42]. 142 

The Universities of Medical Sciences in Iran, as the largest organizational units of 143 

the health system, play an important role as administrators of community health in the 144 

provision and expansion of health services and sustainable development of the 145 

country [43]. Monitoring and measuring the performance of health deputies in these 146 

universities are of special importance as they oversee the widest area of the health 147 

system in regard to expansion, activity volume, and servicing scope in the country, as 148 

well as governing over the needed health resources. The decision-makers, at all levels, 149 

need the qualifications to recognize the differences in performance of the health 150 

system, identify those factors that are effective, and adjust policies which lead to 151 

better results in different environments. In this regard, the performance of components 152 

in the system, such as different regions inside the country, also needs to be evaluated. 153 

The meaningful and comparable information in the case of performance of the health 154 

system, and the major agents that clarify the difference in the performance of different 155 

systems, can lead to scientific policymaking in the health system at both national and 156 

regional levels [6]. Therefore, the present study has been undertaken with the aim of 157 

assessing performance evaluation and ranking the universities of medical sciences that 158 

are responsible for providing first-level services, such as public and primary health 159 

care, to the general population [44]. 160 

Methods 161 

Data and conceptual framework 162 

In this study, a conceptual framework was designed to match the achieved evaluation 163 

to the structure and specific programs of the health deputies of the universities of 164 
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medical sciences in the country; exact details of methodology of its extraction having 165 

been presented in a study by Jahanmehr and his colleagues [45]. To facilitate the 166 

reporting and interpretation of the results, the term “University” is used to refer to the 167 

primary health care and public health systems in which services are organized in the 168 

form of activities developed by the health deputies of the universities of medical 169 

sciences. The health deputy of each university is responsible for providing primary 170 

health care and public health services to the population living in a region in their 171 

realm. The evaluation and ranking of the performance of health deputies of 45 172 

universities of medical sciences in the country is based on the mentioned framework 173 

and data obtained in 2010. This conceptual framework includes two major sections; 174 

namely health determinants and results-chain. The results-chain forms several levels 175 

including the input indicators based on human resources and health centers, the output 176 

and process indicators based on indicators of health services coverage, the outcome 177 

indicators based on health behaviors and risk factors, and the impact indicators based 178 

on death and communicable and non-communicable diseases (Fig 1). 179 

Figure 1  180 

     The data of the present research were collected from statistical reports of 181 

MOHME, census data of SCI, indicators of Vital Statistics, results of the Multiple 182 

Indicator of Demographic and Health Survey [46], and results of the National Survey 183 

of Risk Factors of non-communicable diseases [47].   184 

Models of Performance Evaluation: 185 

In the present study, four models including Weighted Factor Analysis (WFA), Equal 186 

Weighting (EW), Stochastic Frontier Analysis (FSFA), and Data Envelopment 187 
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Analysis (DEA) have been used simultaneously and in parallel form for measuring 188 

and ranking the performance of the health deputies. 189 

 190 

     The complexity of health systems complicates their performance summarization on 191 

a unique scale; therefore, the use of composite indexes has been popular. These 192 

indexes combine different functional indicators inside a unique index and, because 193 

they provide a wider and more comprehensive image of the performance, are used for 194 

ranking or comparing different organizations and systems [3]. In this study, a 195 

composite index has been applied for each of the models. This composite index has 196 

been obtained based on weighting of different levels of the results-chain (level of 197 

process and output, outcome and impact indicators). 198 

     The WFA and EW indicate the status of performance and total ranking of health 199 

deputies without regarding the production resources. In WFA, for obtaining the final 200 

composite index, the indicators weight has been considered different and were 201 

regarded equal in the EW model. Furthermore, this separation and weighting has been 202 

used separately in different domains of the performance in the studies performed in 203 

other countries for extracting the composite index [48, 49]. The Stochastic Frontier 204 

Analysis and Data Envelopment Analysis, respectively, have been used in SFA and 205 

DEA that are the most reliable empirical approaches for the measurement of 206 

efficiency. These two methods are different in their approaches to the creation of 207 

place and the form of production frontier, and estimation of the status of each system 208 

in comparison to that frontier. In some empirical studies, one or both of these methods 209 

are used for estimating the efficiency [50]. 210 
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Model 1. Weighted Factor Analysis (WFA): The number of primary indicators 211 

inserted in the WFA model was 41 cases (16 process and output indicators, 16 212 

outcome indicators, and 9 impact indicators). In this model a proper weight was first 213 

allocated to all the indicators by the use of factor analysis and then, three indexes of 214 

performance were obtained separately sorted by different levels of the results-chain. 215 

In the next step, the composite index of performance of health deputies of the 216 

universities was extracted by combining three performance indexes with different 217 

weights obtained from further factor analyses. 218 

     The assumption of this model in weighting uses factor analysis. The main 219 

purpose of this method is correlating variables of regular simplification of many 220 

numbers into a few numbers of structures or factors. From among different methods 221 

of factor analysis, the Principal Component Analysis (PCA) was selected for 222 

extracting the factors. The sampling adequacy was studied to achieve the reliable 223 

outcomes by the Kaiser-Meyer-Olkin (KMO) test and the suitability of data for 224 

reduction and execution of factor analysis was surveyed by Bartlett's Test of 225 

Sphericity. The selection of numbers of factors was accomplished based on the 226 

criteria of Eigen Value > 1, on the explanation of more than 10% variance of all the 227 

data by each selected factors, and the explanation of more than 60% variance in all 228 

data, and was also based on the outcomes of the Scree Plot test. After the calculation 229 

of the score for performance of each university by using factor analysis, to represent 230 

the amount of dispersion of each university from the country mean, the standardized 231 

score of each university was considered as the basis of the final ranking.   232 

standardized score of each university = 
                                                         233 

(Formula 1) 
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Model 2. Equal Weighting (EW): The evaluation logic, analysis levels, and the 234 

indicators studied in this model are similar to WFA; only with this difference that the 235 

basis for performance evaluation in EW is the allocation of equal weight to the 236 

indicators existing inside every level and was from the accomplished analyses. 237 

     Among the four evaluation models, the reason for application of EW, may be 238 

questioned due to its simplicity, because the other three models are popular among 239 

specific groups due to their relative complexity of methodology, and each one 240 

represents many researches in different scopes especially health and treatment [51-241 

56]. The aforementioned question should be answered in this way, that many studies 242 

have already been completed by EW, and in different studies this has been defended 243 

due to its simplicity with equal emphasis on the indicators [57, 58]. Some researchers 244 

believe that although there is an ideal tendency toward the application of different 245 

weight values to the indicators based on their degree of importance, there is no 246 

reliable basis and criterion in this regard [60]. According to the mentioned 247 

background [58], this model was also applied. 248 

     For calculating the amount of technical efficiency of health deputies in models 3 249 

and 4, it is assumed that the output, or outcome of each of principal components of the 250 

indicators in the results-chain (outputs, outcomes, and final impacts), is a subject of 251 

input indicators. With regard to the surplus of number of output indicators in each 252 

component of the results-chain, factor analysis was used for the reduction and 253 

combination of indicators and the extraction of indicators needed for each evaluation 254 

level. 255 
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Model 3. Stochastic Frontier Analysis (SFA): Fifty-three primary indicators were 256 

inserted in this model. First, the number of indicators at every level was reduced to 257 

one indicator by factor analysis, and then, performance indexes (degree of technical 258 

efficiency) were obtained separately by Stochastic Frontier Analysis and sorted by 259 

different levels of the results-chain. After combining the three performance indexes at 260 

different levels (output and process, outcome and impact) of the results-chain, the 261 

composite index was extracted of performance of those health deputies of the 262 

universities. The Stochastic Frontier Analysis is a method for obtaining the frontier 263 

functions needed in the measurement of technical efficiency. The frontier production 264 

function represents the maximum services which are possibly produced by using a set 265 

of production agents. In this method, the Maximum Likelihood Estimation (MLE) 266 

was applied for calculating non-efficiency where efficient estimations are presented 267 

for the coefficients of β parameter.  268 

The fundamental structure of model of Stochastic Frontier production function is as 269 

following: 270 

Y= β' 
X + V- U 271 

In such a way that:  272 

 
 2

2

.0~,

,0~

u

v

NUUU

NV






 273 

 β' 
X= definite component          V= error term (Stochastic) 274 

U= impacts of non- efficiency    Y= results of health services in health deputy 275 
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X= vector of inputs                    β= vector of parameters 276 

The deviation of the observed points from the frontier production function 277 

depends on the two U and V parts. V indicates the usual error and explains the factors 278 

which are out of the control of the health deputy (such as social-economic indicators); 279 

U is indicative of non-efficiency that resulted from the issues such as weakness in the 280 

skills or slackness of management and employees, informational restrictions, and so 281 

on. 282 

Model 4. Data Envelopment Analysis (DEA): Forty-seven primary indicators were 283 

inserted in this model. First, factor analysis was performed, the number of indicators 284 

at every level was reduced 3 indexes, and then, the performance index (degree of 285 

technical efficiency) was obtained separately by applying the data envelopment 286 

analysis sorted by different levels of indicators in the results-chain.  The composite 287 

index of performance of health deputies of the universities was extracted after 288 

combining these three performance indexes at different levels (output and process, 289 

outcome and impact) of the results-chain. 290 

The data envelopment analysis is a technique of linear planning that calculates the 291 

technical efficiency separately sorted by every university using a set of optimizations 292 

and under the assumptions of minimization of production factors with a constant 293 

return to scale. In this study, the input-based analysis method (input minimization) 294 

based on relation 3 was used. 295 
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In the previously stated relation, OS is the vector of output slacks; dimensions M×1, 296 

and IS is the vector of input slacks; dimensions K × 1, and M1 and K1 are the unit 297 

vectors; dimensions M × 1 and K × 1. Furthermore, in the linear planning, xi and yi,, 298 

respectively, are the input and output vectors in i
th 

and y
th 

Universities. X is the input 299 

matrix; dimensions 7 ×43, and Y is the output matrix; dimensions 3   43. In addition, 300 

 is the criterion of technical efficiency of the input in this model which selects the 301 

values of 0 to 1.  If  be equal to 1, it means that the university is on the production 302 

frontier and is efficient. The  vector; dimensions 1 * 43, is the weight that includes 303 

the linear combination of the set of source universities related to the i
th

 University. 304 

This math problem needs to be resolved 43 times to calculate and extract the  value 305 

(technical efficiency) for every university.  306 

Results  307 

Table 1 presents the score of performance of the health deputies of universities of 308 

medical sciences in Iran based on the results of different models. At the composite 309 

index level, the average score of performance of the universities in WFA, EW, SFA, 310 

and DEA is 0.611, 0.663, 0.736, and 0.838, respectively. Hence, among the four 311 

models, models 1 and 4 have the least and the most value, respectively. In the WFA 312 

and EW models, Ilam University and Rafsanjan University showed the best and worst 313 

performance, respectively. In the SFA model, the University of Isfahan and Markazi 314 

with the score 1, and Zahedan University with the score 0.346 had the best and worst 315 
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performance, respectively. In DFA model, the universities had the high level of 316 

performance in comparison to the other models, and Universities of Ardebil, 317 

Bojnourd, Bushehr, Dezful, Gilan, Gonabad and Kordestan have obtained the score 1. 318 

The lowest score in this model was related to Kashan University with a score of 319 

0.371. 320 

Table 1 Comparison of rank and composite index of performance of universities in 4 evaluation 321 

     Table 2 represents the rank of universities in the four models used in the study and 322 

the range of rankings of each university in different models. To achieve a 323 

comprehensive agreement on the status of the performance of the universities and 324 

Rank 

WFA EW FSFA FDEA 

University Score University Score University Score University Score 

1 Ilam 1.000 Ilam 1.000 Isfahan 1.000 Ardabil 1.000 

2 Bushehr 0.965 Bushehr 0.950 Markazi 1.000 Bojnourd 1.000 

3 Birjand 0.863 Golestan 0.935 ChaharM & Bakhtiari 0.971 Bushehr 1.000 

4 Gilan 0.840 Qom 0.834 Gilan 0.966 Dezful 1.000 

5 Golestan 0.819 Zanjan 0.804 Sabzevar 0.949 Gilan 1.000 

6 Shahrud 0.787 Gilan 0.802 Shahid-Beheshti 0.949 Gonabad 1.000 

7 Ardabil 0.760 Birjand 0.797 Tehran 0.939 Kurdistan 1.000 

8 ChaharM & Bakhtiari 0.756 Bojnourd 0.786 Kermanshah 0.923 Lorestan 0.990 

9 Bojnourd 0.749 Mazandaran 0.770 Ardabil 0.918 Neyshabur 0.986 

10 Mazandaran 0.733 Ardabil 0.766 Qom 0.908 Qom 0.983 

11 Azerbaijan-West 0.725 ChaharM & Bakhtiari 0.742 Kashan 0.907 Shahid-Beheshti 0.982 

12 Fasa 0.710 Shahrud 0.725 Bojnourd 0.899 Tehran 0.976 

13 Hamadan 0.697 Kermanshah 0.718 Azerbaijan-Eeast 0.889 Torbat-Heidariye 0.970 

14 Lorestan 0.666 Sabzevar 0.706 Hamadan 0.887 Kohgiluyeh & BoyerA 0.966 

15 Kermanshah 0.641 Qazvin 0.689 Yazd 0.873 Golestan 0.955 

16 Gonabad 0.637 Isfahan 0.676 Qazvin 0.868 Hamadan 0.954 

17 Sabzevar 0.626 Babol 0.653 Ilam 0.867 Zanjan 0.941 

18 Shiraz 0.621 Gonabad 0.651 Golestan 0.867 Zahedan 0.884 

19 Isfahan 0.606 Azerbaijan-West 0.645 Azerbaijan-West 0.843 Hormozgan 0.879 

20 Mashhad 0.605 Fasa 0.624 Shiraz 0.833 Kermanshah 0.853 

21 Jahrom 0.600 Mashhad 0.601 Kurdistan 0.804 Mashhad 0.841 

22 Torbat-Heidariye 0.598 Hamadan 0.599 Shahrud 0.769 Zabol 0.826 

23 Babol 0.593 Shiraz 0.585 Mazandaran 0.762 Mazandaran 0.810 

24 Zanjan 0.593 Torbat-Heidariye 0.576 Lorestan 0.757 Ilam 0.798 

25 Kurdistan 0.585 Kohgiluyeh & BoyerA 0.575 Mashhad 0.757 Azerbaijan-West 0.796 

26 Azerbaijan-Eeast 0.582 Hormozgan 0.575 Zanjan 0.755 Sabzevar 0.790 

27 Hormozgan 0.572 Neyshabur 0.550 Semnan 0.753 Shahrud 0.787 

28 Shahid-Beheshti 0.525 Lorestan 0.531 Babol 0.750 Iran 0.783 

29 Iran 0.524 Kurdistan 0.523 Fasa 0.748 Birjand 0.776 

30 Neyshabur 0.519 Azerbaijan-Eeast 0.507 Jiroft 0.688 Jiroft 0.775 

31 Qazvin 0.516 Jahrom 0.491 Ahvaz 0.685 Qazvin 0.760 

32 Kohgiluyeh & BoyerA 0.504 Semnan 0.469 Iran 0.650 Fasa 0.753 

33 Semnan 0.502 Iran 0.437 Birjand 0.598 ChaharM & Bakhtiari 0.748 

34 Qom 0.499 Ahvaz 0.431 Bushehr 0.590 Jahrom 0.772 

35 Tehran 0.480 Shahid-Beheshti 0.420 Kohgiluyeh & BoyerA 0.576 Rafsanjan 0.702 

36 Ahvaz 0.449 Zabol 0.399 Neyshabur 0.557 Kerman 0.692 

37 Zabol 0.406 Kashan 0.394 Gonabad 0.480 Shiraz 0.691 

38 Kashan 0.327 Tehran 0.367 Dezful 0.435 Babol 0.673 

39 Jiroft 0.269 Dezful 0.280 Rafsanjan 0.430 Markazi 0.663 

40 Kerman 0.250 Kerman 0.180 Hormozgan 0.427 Semnan 0.581 

41 Dezful 0.245 Markazi 0.155 Jahrom 0.423 Isfahan 0.573 

42 Markazi 0.239 Yazd 0.132 Kerman 0.410 Azerbaijan-Eeast 0.546 

43 Zahedan 0.127 Jiroft 0.082 Zabol 0.400 Ahvaz 0.525 

44 Yazd 0.033 Zahedan 0.013 Torbat-Heidariye 0.351 Yazd 0.444 

45 Rafsanjan 0.000 Rafsanjan 0.000 Zahedan 0.346 Kashan 0.371 

46 

 

Average 0.563 Average 0.559 Average 0.736 Average 0838 
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1-9

10-18

19-27

28-36

37-45

their position in ranking relative to each other, we used the rank of a set of ranking 325 

methods that is average of the rank of each university in different models.  Gilan 326 

University with an average rank of 4.75 and Rafsanjan University with an average 327 

rank of 0.41, respectively, have obtained the first and the last rank in the performance 328 

of their health deputies. Based on the last two columns of this table in all four models, 329 

the Universities of Gilan, Ardebil, and Bojnourd, among 45 universities of the 330 

country, were ranked as the best universities, and the Universities of Rafsanjan, 331 

Kerman, Ahvaz, and Jiroft were ranked with the weakest performance. 332 

As observed, the WFA, with a relatively high peak, is the main factor among the 333 

four models of dispersion of score performance of the universities. The WFA and EW 334 

together, and the SFA and DEA combined, reveal similar results due to their similar 335 

methodologies. According to the results obtained, the score changes are few in some 336 

universities in reference to the Universities of Ahvaz, Fasa, Gilan, Golestan, Shiraz, 337 

Shahroud, Shahid Beheshti, and Semnan, but the score changes are high in some 338 

universities such as Dezful, Jiroft, Hamedan, Rafsanjan, Torbat-e Heydariye, Yazd, 339 

Zabol, and Zahedan. The high score changes in some universities indicates the 340 

necessity for using the different models for reducing the uncertainty in their ranking 341 

and is a form of creation of reliability distance in the results of performance. 342 

Table 2 Range of rankings of universities in different model 343 

University WFAM
 

EWM
 

FSFAM
 

FDEAM
 

Range 
Average 

ranking 

Number 

of times 

in top 15  

Number 

of times 

in 

bottom 15 

Gilan  4 6 4 5 4-6 4.75 4 0 

Ardabil 7 10 9 1 1-10 6.75 4 0 

Bojnourd 9 8 12 2 2-12 7.75 4 0 

Bushehr  2 2 34 3 2-34 10.25 3 1 

Golestan  5 3 18 15 3-18 10.25 3 0 

Ilam  1 1 17 24 1-24 10.75 2 0 

ChaharM & Bakhtiari  8 11 3 33 3-33 13.75 2 1 

Kermanshah 15 13 8 20 8-20 14.00 2 0 

Qom 34 4 10 10 4-34 14.50 2 1 

Sabzevar  17 14 5 26 5-26 15.50 2 0 

Mazandaran 10 9 23 23 9-23 16.25 2 0 
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Figure 2 represents the amount of changes of performance score in four models. 344 

As observed, the WFA, with a relatively high peak, is the main factor among the four 345 

models of dispersion of score performance of the universities. The WFA and EW 346 

together, and the SFA and DEA combined, reveal similar results due to their similar 347 

methodologies. According to the results obtained, the score changes are few in some 348 

universities in reference to the Universities of Ahvaz, Fasa, Gilan, Golestan, Shiraz, 349 

Shahroud, Shahid Beheshti, and Semnan, but the score changes are high in some 350 

universities such as Dezful, Jiroft, Hamedan, Rafsanjan, Torbat-e Heydariye, Yazd, 351 

Zabol, and Zahedan. The high score changes in some universities indicates the 352 

necessity for using the different models for reducing the uncertainty in their ranking 353 

and is a form of creation of reliability distance in the results of performance. 354 

Figure 2    355 

Hamadan 13 22 14 16 13-22 16.25 2 0 

Shahrud 6 12 22 27 6-27 16.75 2 0 

Birjand  3 7 33 29 3-33 18.00 2 1 

Zanjan  24 5 26 17 5-26 18.00 1 0 

Azerbaijan-West 11 19 19 25 11-25 18.50 1 0 

Lorestan  14 28 24 8 8-28 18.50 2 0 

Isfahan  19 16 1 41 1-41 19.25 1 1 

Gonabad 16 18 37 6 6-37 19.25 1 1 

Shahid-Beheshti  28 35 6 11 6-35 20.00 2 1 

Kurdistan  25 29 21 7 7-29 20.50 1 0 

Mashhad 20 21 25 21 20-25 21.75 0 0 

Tehran  35 38 7 12 7-38 23.00 2 1 

Fasa 12 20 29 32 12-32 23.25 1 1 

Qazvin  32 15 16 31 15-32 23.50 1 2 

Shiraz 18 23 20 37 18-37 24.50 0 1 

Torbat-Heidariye 22 24 44 13 13-44 25.75 1 1 

Kohgiluyeh & BoyerA 29 25 35 14 14-35 25.75 1 1 

Neyshabur  31 27 36 9 9-36 25.75 1 2 

Babol  23 17 28 38 17-38 26.50 0 1 

Azerbaijan-Eeast 26 30 13 42 13-42 27.75 1 1 

Hormozgan 27 26 40 19 19-40 28.00 0 1 

Dezful  41 39 38 4 4-41 30.50 1 3 

Iran  30 33 32 28 28-33 30.75 0 3 

Markazi  42 41 2 39 2-42 
31.00 

1 3 

Jahrom  21 31 41 34 21-41 31.75 0 3 

Kashan  38 37 11 45 11-45 32.75 1 3 

Semnan  33 32 27 40 27-40 33.00 0 3 

Zabol  37 36 43 22 22-43 
34.50 

0 3 

Jiroft  39 43 30 30 30-43 35.50 0 4 

Ahvaz  36 34 31 43 31-43 36.00 0 4 

Yazd  44 42 15 44 15-44 36.25 1 3 

Zahedan  43 44 45 18 18-45 37.50 0 3 

Kerman  40 40 42 36 36-42 39.50 0 4 

Rafsanjan  45 45 39 35 35-45 41.00 0 4 
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Figure 3 presents the country map of ranking the health deputies where the rank of 356 

the universities has been placed in five nine-pack packages in a green-colored 357 

spectrum; in such a way that the more bright the green color, the better the rank and 358 

status of the universities, and the darker the green color, the worse the rank and status 359 

of the universities. The score of performance of the universities is recognized on the 360 

map as well. As observed in all four models, the universities with lesser area represent 361 

performance status and have better rank in comparison to the ones with more area. 362 

Figure 3   363 

 364 

Discussion   365 

The present study aimed to evaluate and rank the performance of health deputies of 366 

medical sciences universities in Iran. The use of performance information for 367 

decision-making, efficiency program improvements and responsibility requires 368 

beneficiary assurance from high quality of the evaluation process and validity of its 369 

results [59, 60].  In this study, different models have been applied for the performance 370 

evaluation with the purpose of increasing result reliability. 371 

The mean score of performance in WFA, EW, SFA and DEA was 0.563, 0.559, 372 

0.736, and 0.838, respectively. These results indicate that individual deputies for 373 

public health of the universities of medical sciences in Iran are the main responsible 374 

persons for the PHC system and public health, who are considerably distant from 375 

access to the high level of performance score 1 in all four models, so they should take 376 

steps toward the improvement of performance by clarifying integration strategies. 377 

Considerable differences were observed in performance of health deputies at the 378 

present level of the country. The accomplished ranking Universities of Gilan, Ardebil, 379 
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Bojnourd, Bushehr, and Golestan, are in the group of universities with highest 380 

performance; while the Universities of Yazd, Zahedan, Kerman, and Rafsanjan had 381 

the lowest level of performance. From among the top large universities in the country, 382 

Shiraz, Mashhad, Ahvaz, and Kerman, in the group of 15 higher universities, did not 383 

place in one of the models of the study; however, the first top large university that is 384 

observed in the ranking is Isfahan University which secured 19
th
 place. These results 385 

reveal that the large universities in the country, despite considerable utilization of the 386 

physical, financial, and human resources, in comparison to the other universities of 387 

the country, have no acceptable performance and should plan integrated strategies to 388 

improve the health outcomes of the population under their coverage and make 389 

efficient use of the resources in their agenda.  390 

The universities, with low areas of scope under their coverage, have better 391 

performance status and rank in comparison to the universities with a vast area. For 392 

instance, the Universities of Kerman, Zahedan, Yazd, and Ahvaz cover a vast 393 

geographical territory and were placed in the group of 5 universities with the weakest 394 

performance. This condition is not that improbable because the provision of services 395 

in the vast areas, due to low population densities, can increase the final cost of the 396 

service provision and complicate the control and supervision of the management, as 397 

well as cause the reduction of performance level. Of course, the good performance of 398 

the universities with lesser geographical area is not general, in such a way that 399 

Rafsanjan University, despite less geographical area, has been the weakest university 400 

regarding the performance of its health deputy. The universities with greater 401 

geographical area that had weak performance have often been placed in the areas 402 

south and south-east of the country. Movahedi et al. have revealed that the suitability 403 
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of indicators in the north and central provinces in Iran and their unsuitability in the 404 

eastern and south borders of the country is observed in most of the heath indicators 405 

[61]. Furthermore, according to the study of Yazdi and Mahjoub in 2011, Tehran, 406 

Gilan and Mazandaran Provinces enjoyed suitable conditions in regard to the 407 

indicators of the maternal health; but Kohgiluyeh-and- Boyer-ahmad and Hormozgan 408 

Provinces did not have suitable conditions in this regard and Sistan-and-Baluchestan 409 

province had difficult conditions. 410 

The WFA and EW represent the performance of health deputies without 411 

considering the production resources and based on their achievements. According to 412 

their results, only 65 percent and 55 percent of the universities, respectively, had 413 

obtained a score higher than the mean. Therefore, the performance of health deputies 414 

of the universities in access to the health outcomes is evaluated weak. The study of 415 

Shahraz and his colleagues indicates that Iran, in the case of the death index, which is 416 

one of the important impact indicators in the conceptual framework of the present 417 

research, has secured 12
th
 place among 20 countries of this region [62]. It should be 418 

considered that there exists considerable difference in performance in the universities; 419 

hence, the performance score in both mentioned models varied from 1 in Ilam 420 

University to 0 in Rafsanjan University. Based on these models, the Universities of 421 

Ilam, Bushehr, Gilan, Golestan and Birjand had the best performance and Zahedan 422 

and Rafsanjan had the weakest performance. The difference in the health outcomes in 423 

different regions of the country is not limited to Iran; and such significant differences 424 

are observed in different states of the United States, as well [63, 64]. Japan also, 425 

despite the success in the reduction of mortality and debility of its citizens from 1990 426 
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to 2015, has experienced increasing differences in the health outcomes in different 427 

parts of the country [65]. 428 

The SFA and DEA have studied the achievements related to the resources and 429 

therefore, they have surveyed the performance evaluation of heath deputies in terms 430 

of efficiency. Considerable differences are observed at the country level in these 431 

models; thus, performance scores in the SFA include a range between 1 in the 432 

Universities of Isfahan and Markazi to 0.346 in Zahedan University. In the DEA 433 

model, the performance score varies from 1 in the Universities of Ardebil, Bojnourd, 434 

Bushehr, Dezful, Gilan, Gonabad, and Kordestan to 0.371 in Kashan University. A 435 

considerable part of the studies took place inside the country in the case of efficiency 436 

of health systems where focus was made on the hospitals [5, 7, 66-72] and this has 437 

indicated different degrees of inefficiency in the sector of hospital services of the 438 

country. Of the studies achieved on a comprehensive scale in regard to the evaluation 439 

of performance of the health system in Iran in the case of efficiency of all the scopes 440 

(education, research, health, and treatment), reference can be made to the study by 441 

Rashdian and his colleagues. According to those results, the average technical 442 

efficiency of the medical universities in Iran has been obtained at 0.812 using the 443 

DEA technique, which is similar to the score of 0.838 obtained in DEA of the present 444 

study [43]. Furthermore, the other studies corresponding to the present research are 445 

indicative of the existence of inefficiency in the health system of Iran. Tandon et al., 446 

in addition to the measurement of performance of health systems in 2000, have ranked 447 

Iran by a score of 0.659 in 93rd place among the countries of the world [73]. In the 448 

study completed by WHO in 2000, the health system of Iran, with a performance 449 

score of 0.805, was ranked in 58
th

 place among 191 countries [8]. According to a 450 
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study by Kumbhakar in 2010, the rank Iran has is based on a different evaluation 451 

method and has varied from 55 to 78 among 191 countries [10]. 452 

The existence of inefficiency in the health system is not limited to Iran. Around 453 

the world, there are comprehensive inefficiencies in the process of conversion of 454 

resources of health systems into the results that are the reasons for economic waste 455 

and increases in expenditures in the health systems of those countries [13]. The past 456 

studies have indicated a considerable inefficiency in developing countries and their 457 

economies [17, 74-76]. In the evaluation of performance of health systems in 173 458 

countries of the world, the average technical efficiency of the health systems was 459 

obtained at 0.789 [77]. Furthermore, the report of WHO in 2010 has estimated that 460 

presently 20 to 40 percent of all health expenditures is wasted due to lack of 461 

efficiency [78]. 462 

The importance of the present research, based on the use of the two approaches of 463 

achievements and efficiency, is revealed when the results obtained from different 464 

models of the study are surveyed in a parallel form. Although Ilam University has had 465 

the best performance in the scope of achievements; when it is studied by considering 466 

the inputs in terms of efficiency, it shows a considerable reduction in performance in 467 

such a way that it has been placed 17
th
 and 24

th
 in rank by SFA and DEA, 468 

respectively. Although Isfahan University has not ranked as one of the 15 high-level 469 

universities in WFA and EW, it has placed 1
st
 in SFA. The difference between the two 470 

approaches can be a suitable guide in regard to planning for the improvement of 471 

performance at different universities. The universities, which have had proper 472 

performance in the scope of achievements but were weak in regard to efficiency, can 473 

also improve their efficiency by optimizing their resources, and the ones which have 474 
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had optimal efficiency but low achievements should, in addition to preserving the 475 

current efficiency in utilizing the resources, take steps to improve their health 476 

indicators by using the experiences of the universities that have proper performance in 477 

regard to their achievements  . Regarding different rank of universities in the different 478 

models, ranking based on a set of ranking methods has been used to reduce the 479 

uncertainty about the relative position of universities in relation to each other. 480 

Mcmillan and Chan have also used this method in the efficiency rankings of Canadian 481 

universities [79].  482 

Based on the results of the ranking used in the set of ranking methods, Gilan 483 

University has had the best performance, and Rafsanjan University has had the 484 

weakest performance among the universities of medical sciences in Iran. Although the 485 

system of primary health care in the country has been the main source of fast and 486 

considerable improvement in health indicators during recent decades [80], it has been 487 

involved in some problems as well, such as: organizational-mechanical structure at 488 

local levels, non-concordance of structure with the change in requirements, weakness 489 

of informational systems, and lack of strategic management and concentrated systems. 490 

Lack of allocation by authorities to the local levels, weakness in comprehensiveness 491 

applications and continuation of care, lack of flexibility and responsibility, 492 

insufficient provision and inequitable distribution of resources, and lack of motivation 493 

in the payment system [81-83] can also be reasons, in the present study, for weak 494 

performance of the health deputies. Most of the problems of the health system in Iran, 495 

such as the health deputies, result from the lack of integrated systems of information 496 

management [84] and the lack of a system of monitoring and performance evaluation. 497 

Although many particular efforts have been made in the last years for evaluating the 498 
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performance of health deputies, this matter has not been perpetuated and it has many 499 

shortcomings (46). The evaluation and assessment of the programs is neither perfect 500 

nor systematic, so, many efforts should be made to create a comprehensive 501 

informational integrated system [35]. The evaluation of existing programs and 502 

creation of health-centered competition between the provinces and cities are measures 503 

needed to access better outcomes and performance in the case of health deputies [85]. 504 

The results of the present study, and the models used, can be a basis for beginning the 505 

periodical evaluations in the structure of system of primary health care in the country. 506 

This study is the first health ranking research of the universities at the country 507 

level. Strong points of this study can be mentioned regarding the use of a domestic 508 

conceptual framework that has been designed based on the structure of the system of 509 

public and primary health care, and its specific programs in the country using four 510 

models in the evaluation of the health deputies. The assumptions and different 511 

structures of these models from different viewpoints resulted in the study of 512 

performance. The calculated composite index has provided the possibility of 513 

reflection on a wide set of indicators at different levels of results-chains in the final 514 

findings of this study. In fact, the method used in the study has reduced the amount of 515 

uncertainty and increased the reliability of the study results by applying an analysis of 516 

wide sensitivity. This study had some constraints, however, such as the problem of 517 

incomplete or unrecorded data and being regional in part of the existing data. 518 

Although in most of the provinces of the country, one medical sciences university is 519 

responsible for the presentation of health services to all the population of that 520 

province; some provinces such as Tehran, Fars, North Khorasan, Kerman and others 521 

having several medical sciences universities. Therefore, access to some data 522 
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separately sorted by the medical sciences universities in these provinces was not 523 

possible. According to the wide social-economic, geographical, and cultural 524 

differences existing in the country, the self-comparison performance of the 525 

universities could give a better viewpoint about the performance of universities to the 526 

policymakers, but this study was based on the data of one year due to the data 527 

restriction. The other dimensions of performance such as social partnership and 528 

people satisfaction, intersectional consistency, employee satisfaction and 529 

commitment, educational processes and management of financial resources, due to the 530 

evaluation board or inaccessibility of the data, have been ignored. This matter is not 531 

considered a serious restriction with regard to the major hypothesis of the present 532 

study, which is a reflection of all the activities and production resources in the results-533 

chain of the system.  534 

The perception of complex epidemics and the determination of efficiency and 535 

effectiveness of the programs in the domain of public health require a continuous, 536 

comprehensive, strategic and multi-method evaluation and monitoring system. The 537 

national programs of monitoring and evaluation should be regularly studied and 538 

updated so that they could be in accordance with the changes in the national strategic 539 

programs, and the performance of public health systems could be improved based on 540 

the results of periodical evaluations of the evaluation and monitoring system [86]. 541 

Ranking the sub national health systems, as was accomplished in the present study, 542 

improves the policies related to the clarity and collection of the data and, 543 

consequently, the results of such ranking can provide a valuable opportunity for the 544 

improvement and considerable motivation for the stimulation of planning processes, 545 
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as well as provide the possibility of learning from regions having better performance 546 

[21]. 547 

 548 

Conclusions 549 

  550 

The average performance of primary health care and public health in universities of 551 

medical sciences at the country level does not possess suitable conditions. Of course, 552 

these conditions do not relate to all the universities and there is much dispersion in the 553 

performance of universities at this level. The top large universities of the country have 554 

had weak performance despite having considerable resources; therefore, improvement 555 

is necessary in the managers of the universities and their accountability regarding the 556 

methods they use to govern resources, and the amount of achievement that can be 557 

seen in their results. The universities with greater geographical area, but limited level 558 

of performance, should regulate the method of organization of their services in such a 559 

way that it facilitates the control of system performance and the improvement in the 560 

level of health indicators in all areas under their jurisdiction. With regard to variation 561 

between the levels of performance of universities in different models, every university 562 

should apply a special strategy that is suitable for its specific condition of 563 

performance. Ranking the health deputies, based on the evidences, can result in the 564 

improvement of policymaking in regards to optimal allocation of resources, 565 

monitoring the amount of development of the indicators, creation of motivation for 566 

healthy competition by attracting the cooperation of managers and policymakers, 567 

attracting the attention of cumulative relationship media, and the vast participation of 568 

the society in the medium term. Furthermore, in the long term, it would result in the 569 
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improvement of system performance, improvement of results and health indicators in 570 

the society, and also attract attention toward the scope of primary health care of the 571 

country with regard to its high capacities in the improvement of efficiency and 572 

effectiveness of the total health system. It is suggested that the methodology of the 573 

present study be used for annual ranking of the health deputies in the country. 574 

Although the execution of annual ranking, in the beginning, may encounter some 575 

constraints in the collection of valid data, and also the resistance of the managers of 576 

the universities to accept the study results, it still has countless advantages that can be 577 

utilized by reforming the problems. 578 

Abbreviations 579 

WHO: World Health Organization; WFAM: Weighted Factor Analysis Model; EWM: 580 

Equal Weighting Model;  FSFAM: Factor and Stochastic Frontier Analysis Model; 581 

FDEAM: Factor and Data Envelopment Analysis Model; MOHME: Ministry of 582 

Health and Medical Education; SCI: Statistical Center of Iran; PHC: primary health 583 

care.  584 

Declarations 585 

Ethics approval and consent to participate 586 

Administrative permissions to access and use the data described in this study were not required. 587 

Consent for publication 588 

Not applicable. 589 

Availability of data and materials 590 

The datasets supporting the conclusions of this article are included within the article/tables. The raw data can be 591 

requested from the corresponding author on reasonable request.  592 

Competing interests 593 

All authors declare that they have no competing interests.  594 

Funding 595 



27 

 

This study was funded by the Health Network Management Center in the Ministry of Health and Medical Education in Iran. The 596 

funder helped the research team in the collection of data, but had no role in the analysis, or interpretation of data; or in writing 597 

the manuscript. 598 

Authors’ contributions 599 

All authors have contributed to this study. Conception and design(NJ & AR), Acquisition of data(AR & AKh), Analysis and 600 

interpretation of data(NJ), Drafting of the manuscript(NJ & SD), Critical revision of the manuscript for important intellectual 601 

content(NJ, AR, FF, MSh, AAS & RM), Administrative, technical, or material support(AR & FF). All authors have read and 602 

approved the manuscript. 603 

Acknowledgements 604 

Not applicable. 605 

References 606 

1. Ghorbani-Kalkhajeh S, Nasiripour AA, Raeissi P, Asl IM: Performance 607 

Evaluation Factors: Designing an Instrument for National Health 608 

Network in Iran. International Journal of Medical Research & Health 609 

Sciences 2016, 5(4):111-118. 610 

2. Loeb JM: The current state of performance measurement in health care. 611 

International journal for quality in health care 2004, 16(suppl_1):i5-i9. 612 

3. Smith PC, Mossialos E, Leatherman S, Papanicolas I: Performance 613 

measurement for health system improvement: experiences, challenges and 614 

prospects: Cambridge University Press; 2009. 615 

4. Ozcan YA: Evaluation of performance in health care. In: Health Care 616 

Benchmarking and Performance Evaluation. edn.: Springer; 2014: 3-14. 617 

5. Mehrtak M, Yusefzadeh H, Jaafaripooyan E: Pabon Lasso and Data 618 

Envelopment Analysis: a complementary approach to hospital 619 
performance measurement. Global journal of health science 2014, 6(4):107. 620 

6. Murray CJ, Frenk J: A framework for assessing the performance of health 621 

systems. Bulletin of the world Health Organization 2000, 78:717-731. 622 

7. Kalhor L, Kalhor R, Darzi Ramandi F, Rafiei S, Tabatabaee SS, Azmal M: 623 

Performance Analysis of hospitals affiliated to Mashhad University of 624 

medical sciences using the Pabon Lasso model: a six-year-trend study. 625 

Biotech Health Sci 2016. 626 

8. Evans DB, Tandon A, Murray CJ, Lauer JA: The comparative efficiency of 627 

national health systems in producing health: an analysis of 191 countries. 628 

World Health Organization 2000, 29(29):1-36. 629 

9. Hollingsworth B, Wildman J: The efficiency of health production: re-630 

estimating the WHO panel data using parametric and nonparametric 631 
approaches to provide additional information. 2002. 632 

10. Kumbhakar SC: Efficiency and productivity of world health systems: 633 

where does your country stand? Applied Economics 2010, 42(13):1641-634 

1659. 635 

11. Cheng G, Zervopoulos PD: Estimating the technical efficiency of health 636 

care systems: A cross-country comparison using the directional distance 637 
function. European Journal of Operational Research 2014, 238(3):899-910. 638 



28 

 

12. Grigoli F, Kapsoli J: Waste not, want not: The efficiency of health 639 

expenditure in emerging and developing economies. Review of 640 

Development Economics 2018, 22(1):384-403. 641 

13. Medeiros J, Schwierz C: Efficiency estimates of health care systems. In.: 642 

Directorate General Economic and Financial Affairs (DG ECFIN), 643 

European …; 2015. 644 

14. Ozcan YA, Khushalani J: Assessing efficiency of public health and medical 645 

care provision in OECD countries after a decade of reform. Central 646 

European Journal of Operations Research 2017, 25(2):325-343. 647 

15. Afonso A, St. Aubyn M: Assessing health efficiency across countries with a 648 

two-step and bootstrap analysis. Applied Economics Letters 2011, 649 

18(15):1427-1430. 650 

16. Spinks J, Hollingsworth B: Cross-country comparisons of technical 651 

efficiency of health production: a demonstration of pitfalls. Applied 652 

Economics 2009, 41(4):417-427. 653 

17. Joumard I, André C, Nicq C: Health care systems: efficiency and 654 

institutions. 2010. 655 

18. Cetin VR, Bahce S: Measuring the efficiency of health systems of OECD 656 

countries by data envelopment analysis. Applied Economics 2016, 657 

48(37):3497-3507. 658 

19. Sankar D, Kathuria V: Health system performance in rural India: 659 

Efficiency estimates across states. Economic and Political Weekly 660 

2004:1427-1433. 661 

20. Penman-Aguilar A, Bouye K, Liburd LC, Satterfield D, DeBruyn L, Santos 662 

M, Alonso L, Frank M, Woods ER, Bhaumik U: Strategies for reducing 663 

health disparities—selected CDC-sponsored interventions, United States, 664 

2016. 2016. 665 

21. Carrillo M, Jorge JM: DEA-like efficiency ranking of regional health 666 

systems in Spain. Social Indicators Research 2017, 133(3):1133-1149. 667 

22. Felder S, Tauchmann H: Federal state differentials in the efficiency of 668 

health production in Germany: an artifact of spatial dependence? The 669 

European Journal of Health Economics 2013, 14(1):21-39. 670 

23. Herwartz H, Schley K: Improving health care service provision by 671 

adapting to regional diversity: An efficiency analysis for the case of 672 

Germany. Health Policy 2018, 122(3):293-300. 673 

24. De P, Dhar A, Bhattacharya B: Efficiency of health care system in India: 674 

An inter-state analysis using DEA approach. Social Work in Public Health 675 

2012, 27(5):482-506. 676 

25. Dar KH, Bhat TA: Health Sector Efficiency Across Indian States Using 677 

Stochastic Frontier Analysis. Asian Development Policy Review 2018, 678 

6(1):15-19. 679 

26. Novignon J, Nonvignon J: Improving primary health care facility 680 

performance in Ghana: efficiency analysis and fiscal space implications. 681 

BMC health services research 2017, 17(1):399. 682 

27. Varela PS, de Andrade Martins G, Fávero LPL: Production efficiency and 683 

financing of public health: an analysis of small municipalities in the state 684 

of São Paulo—Brazil. Health Care Management Science 2010, 13(2):112-685 

123. 686 



29 

 

28. Bundi E: Technical efficiency in public health dispensaries: Evidence from 687 

Imenti-South sub-county, Kenya. 688 

29. Kinfu Y: The efficiency of the health system in South Africa: evidence 689 

from stochastic frontier analysis. Applied Economics 2013, 45(8):1003-690 

1010. 691 

30. Anselmi L, Lagarde M, Hanson K: The efficiency of the local health 692 

systems: investigating the roles of health administrations and health care 693 
providers. Health Economics, Policy and Law 2018, 13(1):10-32. 694 

31. Social and Cultural Development Plan of the Islamic Republic of Iran, 695 

2005-2009 [https://paris21.org/sites/default/files/2924.pdf] 696 

32. Fifth Economic, Social and Cultural Development Plan. 2011. 697 

33. Education IMoHM: Map of Iran’s health system transformation Based on 698 

the Islamic-Iranian model of progress. In. Tehran: Ministry of Health and 699 

Education; 2012. 700 

34. Sixth Economic, Social and Cultural Development Plan: 2017-2021. In.; 701 

2017. 702 

35. Gressani D, Saba J, Fetini H, Rutkowski M, Maeda A, Langenbrunner J: 703 

Islamic Republic of Iran health sector review, volume I: main report. The 704 

World Bank Group. Human Development Sector, Middle East and North 705 

Africa 2007, 1:1575-1581. 706 

36. Education IMoHaM: Demographic and Health Survey, Iran 2000: 707 

Preliminary Draft 2002. 708 

37. Rashidian A, Karimi-Shahanjarini A, Khosravi A, Elahi E, Beheshtian M, 709 

Shakibazadeh E, Khabiri R, Arab M, Zakeri M-R: Iran's multiple indicator 710 

demographic and health survey-2010: Study protocol. International 711 

journal of preventive medicine 2014, 5(5):632. 712 

38. Naghavi M: Multiple Indicator Cluster Survey (MICS) in the provinces of 713 

Iran. Ministry of Health and Medical Education, UNICEF Tehran 1998. 714 

39. Education(IMoHaME) IMoHaM: Report of Utilization of Health Services 715 

Survey. In. Tehran; 2005. 716 

40. Farshad F, Mehrnoush H, Jalal N, Davood M, Mehri M: Monitoring the 717 

performance of the health system managers. Tehran Andishmand press; 718 

2005. 719 

41. Yousefinezhadi T, Mosadeghrad AM, Mohammad A, Ramezani M, SARI 720 

AA: An analysis of hospital accreditation policy in Iran. Iranian journal of 721 

public health 2017, 46(10):1347. 722 

42. Kress DH, Su Y, Wang H: Assessment of Primary Health Care System 723 

Performance in Nigeria: Using the Primary Health Care Performance 724 

Indicator Conceptual Framework. Health Systems & Reform 2016, 725 

2(4):302-318. 726 

43. Rashidian A, Jahanmehr N, Pourreza A, Majdzadeh S, Goudarzi R: 727 

Evaluating performance of medical Universities in Iran during 2002 to 728 

2007: a technical efficiency study. Hakim Research Journal 2010, 13(1):58-729 

68. 730 

44. Shirvani S, Maleki M, Motlagh M, Kavosi Z, Tofighi S, Gohari M: Self 731 

assessment of Iran universities of medical sciences based on European 732 

foundation for quality management (EFQM) and Iran excellence model. 733 

World Applied Sciences Journal 2011, 15(10):1391-1397. 734 



30 

 

45. Jahanmehr N, Rashidian A, Khosravi A, Farzadfar F, Shariati M, Majdzadeh 735 

R, Sari AA, Mesdaghinia A: A conceptual framework for evaluation of 736 

public health and primary care system performance in iran. Global 737 

journal of health science 2015, 7(4):341. 738 

46. Rashidian A, Khosravi A, Khabiri R, Khodayari-Moez E, Elahi E, Arab M, 739 

Radaie Z: Islamic Republic of Iran’s Multiple Indicator Demograpphic 740 

and Health Survey.(IrMIDHS). 2010. In.: Ministry of Health and Medical 741 

Education: Tehran; 2012. 742 

47. Esteghamati A, Meysamie A, Khalilzadeh O, Rashidi A, Haghazali M, Asgari 743 

F, Kamgar M, Gouya MM, Abbasi M: Third national Surveillance of Risk 744 

Factors of Non-Communicable Diseases (SuRFNCD-2007) in Iran: 745 

methods and results on prevalence of diabetes, hypertension, obesity, 746 

central obesity, and dyslipidemia. BMC Public Health 2009, 9(1):167. 747 

48. Canadian Council on Learning, The 2010 Composite Learning Index: 748 

Five Years of Measuring Canada’s 749 
Progress in Lifelong Learning (Ottawa: 2010). pp. 1–16. 2010. 750 

49. Hsu A, J. Emerson, M. Levy, A. de, Sherbinin LJ, O. Malik, J. Schwartz, and 751 

M. Jaiteh.: The 2014 Environmental Performance Index. New Haven, CT: 752 

Yale Center for Environmental Law & Policy. 753 
Available: www.epi.yale.edu. 2014. 754 

50. Cylus J, Papanicolas I, Smith PC: Using data envelopment analysis to 755 

address the challenges of comparing health system efficiency. Global 756 

Policy 2017, 8(S2):60-68. 757 

51. Hollingsworth B, Street A: The market for efficiency analysis of health care 758 

organisations. Health Economics 2006, 15(10):1055-1059. 759 

52. Hollingsworth B: The measurement of efficiency and productivity of 760 

health care delivery. Health economics 2008, 17(10):1107-1128. 761 

53. Nayar P, Ozcan YA: Data envelopment analysis comparison of hospital 762 

efficiency and quality. Journal of Medical Systems 2008, 32(3):193-199. 763 

54. Ozcan YA: Health care benchmarking and performance evaluation: an 764 

assessment using Data Envelopment Analysis (DEA): Springer Berlin; 765 

2008. 766 

55. Amado CAdEF, Santos SPd: Challenges for performance assessment and 767 

improvement in primary health care: the case of the Portuguese health 768 

centres. Health Policy 2009, 91(1):43-56. 769 

56. Halkos GE, Tzeremes NG: A conditional nonparametric analysis for 770 

measuring the efficiency of regional public healthcare delivery: An 771 
application to Greek prefectures. Health policy 2011, 103(1):73-82. 772 

57. Sharpe A, Andrews B: An Assessment of Weighting Methodologies for 773 

Composite Indicators: The Case of the 774 

Index of Economic Well-being. CSLS Research Report 2012, No. 2012-10. 775 

58. Decancq K, Lugo MA: Weights in Multidimensional Indices of Wellbeing: 776 

An Overview. Econometric Reviews 2013, 32:1, 7-34. 777 

59. Schwartz R, Deber R: The performance measurement–management divide 778 

in public health. Health Policy 2016, 120(3):273-280. 779 

60. Bennett S, Peters DH: Assessing national health systems: Why and How. 780 

Health Systems & Reform 2015, 1(1):9-17. 781 

61. Movahedi M, Hajarizadeh B, Rahimi A, Arshinchi M, Amirhosseini K, 782 

Motlagh M: Trend and geographical inequality pattern of main health 783 

http://www.epi.yale.edu/


31 

 

indicators in rural population of Iran. Hakim Research Journal 2008, 784 

10(4):1-10. 785 

62. Shahraz S, Forouzanfar MH, Sepanlou SG, BESc PN, Pourmalek F, Lozano 786 

R, Asadi-Lari M, Sayyari A-A, Naghavi M: Population health and burden 787 

of disease profile of Iran among 20 countries in the region: from 788 
Afghanistan to Qatar and Lebanon. Archives of Iranian medicine 2014, 789 

17(5):336. 790 

63. Remington PL, Catlin BB, Gennuso KP: The county health rankings: 791 

rationale and methods. Population health metrics 2015, 13(1):11. 792 

64. Anderson TJ, Saman DM, Lipsky MS, Lutfiyya MN: A cross-sectional study 793 

on health differences between rural and non-rural US counties using the 794 
County Health Rankings. BMC health services research 2015, 15(1):441. 795 

65. Nomura S, Sakamoto H, Glenn S, Tsugawa Y, Abe SK, Rahman MM, Brown 796 

JC, Ezoe S, Fitzmaurice C, Inokuchi T: Population health and regional 797 

variations of disease burden in Japan, 1990–2015: a systematic 798 
subnational analysis for the Global Burden of Disease Study 2015. The 799 

Lancet 2017, 390(10101):1521-1538. 800 

66. Hatam N: The role of Data Envelopment Analysis (DEA) pattern in the 801 

efficiency of social security hospitals in Iran. Iranian Red Crescent Medical 802 

Journal 2008, 10(3):208. 803 

67. Hatam N, Moslehi S, Askarian M, Shokrpour N, Keshtkaran A, Abbasi M: 804 

The efficiency of general public hospitals in Fars Province, Southern Iran. 805 

Iranian Red Crescent Medical Journal 2010, 12(2):138. 806 

68. Goudarzi R, Pourreza A, Shokoohi M, Askari R, Mahdavi M, Moghri J: 807 

Technical efficiency of teaching hospitals in Iran: the use of Stochastic 808 
Frontier Analysis, 1999–2011. International journal of health policy and 809 

management 2014, 3(2):91. 810 

69. Qodoosinejad J, Daemi A, Saadati M, Yaghoubi R: Evaluation of the 811 

Efficiency of Tabriz Hospitals; Using the Pabon Lasso Model in a 5-Year 812 
Period. Evidence Based Health Policy, Management and Economics 2017, 813 

1(3):151-157. 814 

70. Moradi G, Piroozi B, Safari H, Nasab NE, Bolbanabad AM, Yari A: 815 

Assessment of the efficiency of hospitals before and after the 816 

implementation of health sector evolution plan in Iran based on Pabon 817 

Lasso model. Iranian journal of public health 2017, 46(3):389. 818 

71. Mohammadkarim B, Jamil S, Pejman H, Seyyed MH, Mostafa N: Combining 819 

multiple indicators to assess hospital performance in Iran using the 820 
Pabon Lasso Model. The Australasian medical journal 2011, 4(4):175. 821 

72. Mosadeghrad AM, Esfahani P, Nikafshar M: Hospitals’ efficiency in Iran: A 822 

systematic review and meta-analysis of two decades of research. Journal of 823 

Payavard Salamat 2017, 11(3):318-331. 824 

73. Tandon A, Murray CJ, Lauer JA, Evans DB: Measuring overall health 825 

system performance for 191 countries. Geneva: World Health Organization 826 

2000. 827 

74. Herrera S, Pang G: Efficiency Of Public Spending In Developing 828 

Countries: An Efficiency Frontier Approach Vol. 1, 2 & 3: The World 829 

Bank; 2005. 830 



32 

 

75. Verhoeven M, Gunnarsson V, Carcillo S: Education and health in G7 831 

countries: Achieving better outcomes with less spending: International 832 

Monetary Fund; 2007. 833 

76. Afonso A, Schuknecht L, Tanzi V: Public sector efficiency: evidence for 834 

new EU member states and emerging markets. Applied Economics 2010, 835 

42(17):2147-2164. 836 

77. Sun D, Ahn H, Lievens T, Zeng W: Evaluation of the performance of 837 

national health systems in 2004-2011: An analysis of 173 countries. PloS 838 

one 2017, 12(3):e0173346. 839 

78. Organization WH: World Health Report, 2010: health systems financing 840 

the path to universal coverage: World Health Organization; 2010. 841 

79. McMillan ML, Chan WH: University efficiency: A comparison and 842 

consolidation of results from stochastic and non‐stochastic methods. 843 

Education economics 2006, 14(1):1-30. 844 

80. Movahedi M, Haghdoost AA, Pournik O, Hajarizadeh B, Fallah MS: 845 

Temporal variations of health indicators in Iran comparing with other 846 
Eastern Mediterranean Region countries in the last two decades. Journal 847 

of Public Health 2008, 30(4):499-504. 848 

81. Baygi MZ, Seyedin H, Salehi M, Sirizi MJ: Structural and contextual 849 

dimensions of Iranian primary health care system at local level. Iranian 850 

Red Crescent Medical Journal 2015, 17(1). 851 

82. Tabrizi JS, Pourasghar F, Nikjoo RG: Status of Iran’s Primary Health Care 852 

System in Terms of Health Systems Control Knobs: A Review Article. 853 

Iranian journal of public health 2017, 46(9):1156. 854 

83. Moghadam MN, Sadeghi V, Parva S: Weaknesses and challenges of 855 

primary healthcare system in Iran: a review. The International journal of 856 

health planning and management 2012, 27(2):e121-e131. 857 

84. Fazaeli S, Ahmadi M, Rashidian A, Sadoughi F: A framework of a health 858 

system responsiveness assessment information system for Iran. Iranian 859 

Red Crescent Medical Journal 2014, 16(6). 860 

85. Damari B: Challenges and directions of public health development in Iran 861 

from the viewpoint of provincial health deputies and health center. 862 

Journal of School of Public Health and Institute of Public Health Research 863 

2015, 13(1):1-16. 864 

86. Peersman G, Rugg D, Carael M: Basic terminology and frameworks for 865 

monitoring and evaluation. In.: Geneva: UNAIDS Monitoring and 866 

Evaluation Fundamentals. www. unaids. 867 

org/sites/default/files/sub_landing/files/7_1-Basic-Terminologyand-868 

Frameworks-MEF. pdf ODI is the UK’s leading independent think tank on 869 

international development and humanitarian issues; 2010. 870 
Figure 1  Conceptual framework of performance evaluation of primary health care and public health 871 

systems in Iran 872 

 873 

 874 

 875 



33 

 

 876 

 877 

 878 

 879 

 880 

 881 

 882 

 883 

 884 

 885 

 886 

 887 

 888 

 889 

 890 

 891 

 892 

 893 

 894 

 895 

Figure 2   changes of performance score in four models 896 
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Figure 3  Country map of ranking the peformance of universities of medical sciences in different 920 

models: A. EWM, B.WFAM, C. FDEAM, D. FSFAM. Source: These maps are the result of this study 921 

and were drawn by the authors and not extracted from another source. 922 
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Conceptual framework of performance evaluation of primary health care and public health systems in
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Figure 3

Country map of ranking the peformance of universities of medical sciences in different models: A. EWM,
B.WFAM, C. FDEAM, D. FSFAM. Source: These maps are the result of this study and were drawn by the
authors and not extracted from another source.


