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ORIGINAL ARTICLE

Improved Classification of Medical Universities in Iran, a New
Approach

Background: In order to check the practicality of classification of
Universities of Medical Sciences (UMSs) based on their
infrastructures, and scientific contributions, this study explored the
most appropriate indicators to measure the size and productivity
of UMSs.

Methods: In the first phase, we approached a group of experts who
had a deep experience in the management of UMSs and in the
ministry of health to check their recommendations. In the second
phase, we collected the information of all UMSs in Iran in
indicators to measure their achievement in education, research,
health care services and their infrastructures. Having used factorial
and principal component analysis, the most appropriate
combination of indicators was formed, and UMSs were grouped
and mapped, accordingly.

Results: Experts strongly recommended such a classification using
the information of UMSs in all aspects of activities. The findings of
models also showed an acceptable goodness of fit for the
classification of UMSs based on scientific indicators, with and
without taking into account of the indicators in related to the
health services and infrastructure.

Conclusions: Since, the size of UMSs in Iran is extensively diverse,
ranges from very small and newly established to old and globally
well known ones, a satisfactory classification based on acceptable
criteria is highly recommended.

Keywords: Classification, Principal Component Analysis (PCA),
Medical Sciences Universities
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Classification of Medical Universities in Iran

INTRODUCTION

METHODS

In the recent years, the progress of higher education has
been significant in Iran, although in last three decades the
country was under a long term sanction. However, in order
to reach the national long term goals, much more progress
and achievement particularly in science and technology is
needed. For that reason, deeper and more comprehensive
management plan is needed to utilize resources in the best
way to maximize performance. For sure, such a plan must
follow main rules of long term development plan of the
country (1-4).

As part of this plan, it is important to show in what aspects
universities might be stratified. In Iran Universities of Medical
Sciences (UMSs), are under the supervision of the Health
Ministry, and were classified into three levels till two years
ago, type [ were large and old universities, while type IIl were
newly established small ones mainly train undergraduate
students. Because of uncertainties in the validity of the
criteria, this classification is less attractive nowadays,
however it seems that a valid classification based on objective
criteria will be accepted easily(5).

The pattern of classification used in Iran is not so common
in the world; they usually rank universities instead of
stratification. However, a trace of categorization and
classification could be observed in the universities of USA
and China. For instance, universities are classified into two
categories in China: key excellent universities and normal
universities. In the Carnegie classification in US, universities
are divided into four groups: 1) national universities, 2)
national colleges, 3) regional universities, and 4) regional
colleges; then they are subdivided into north, south, west
and Middle West according to their geographic location(6-14).
Based on our literature review, and our experience of Iran,
we could not find any specific criteria for stratification of
universities. Because there is no certain criteria, UMSs always
seek to promote to higher stratum in Iran; however, usually
the negative response of system is not convincing mainly
because there is no certain reason for decisions (5).

Having reviewed the conflicts in this regard, and in order to
make a better stratification of UMSs in Iran, we believe that
applied objective criteria are needed. Therefore, in this
study, we explored the issue by collecting the concepts of
experts and high managers in UMSs; and by analyzing the
statistics of these universities to create the most reliable
classification method.

In a mixed study, we triangulated the data of UMSs (phase I),
and the concepts of experts (phase II) to assess practicality
of UMSs stratification in 2012-3. In following section, study
phases were explained separately.

Phase I Analysis of the UMSs indicators

In this phase, all main indicators of UMSs were collected from
different sources. For this reason, the websites of universities
and their formal reports were reviewed. In addition, available
information was collected from the Ministry of Health and
from their trustees. These indicators covered all aspects of
UMSs activities including education, research and service
delivery. (Table 1)

The collected data were analyzed using Principal Component
Analysis (PCA) method in SPSS v.16. Since we had missing
data for around 5% of indicators, we used the data of
comparable universities, or we predicted missing values
using simple regression technique.

Having used an orthogonal transformation (rotation
methods), we created a score for every UMSs based on the
dominant component which explained most of the variances.
By using PCA, 13 models were designed, differing in input
indicators (Table2). In this phase, based on the variables of
scientific-educational, executive and overall domains, we
examined two models for scientific- educational (scil and
sci2), three for executive (serl, ser2 and ser3) and eight
models for the overall classification system (sciserl-8). We
used the best model in each classification system, regarding
the percentage of variance explained, for final analysis and
classification.

In the next step, by using cluster analysis and clusters based
on their scores, we grouped UMSs into three groups in a way
to have minimum within and maximum between cluster
variations. To perform this analysis, hierarchical cluster
analysis (ward’s method) was used(15).

Phase II: expert opinion

We approached to a group of experts in this field individually
and sought their concepts about the usefulness of UMSs
stratification. In addition, we asked what they think about the
best criteria for classification. The selected experts were
mainly the ex or current chancellors of UMSs, managerial
team of the health ministry and distinguished researchers in
this field in national level.

To collect their opinions, a questionnaire comprising four
parts was designed. First section included ten questions

service delivery

Table 1.Explored UMSs indicators classified into their capacities in education, research, infra-structure, and

Indicators

Education

service delivery

Infra-structure

Research

The number of schools, educational space, dormitory space, number of Faculty members (instructor,
Assistant Professor, Associate Professor, Professor), students in different levels (undergraduate,
graduate and post-graduate, clinical and non-clinical fields)

The number of active hospitals, the number of active hospital beds, the number of urban and rural
health centers, and the number of health posts,

The number of personnel, The total budget, the size and population of catchment area

The Number of active research centers, the number of scientific productions, the research budget

Variable
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regarding the usefulness of stratification. The second part
was about the limitations and weakness of the current
scheme, the third part was about their suggestion for the best
criteria for stratification and the fourth part included three
open questions regarding the best strategies to improve
effectiveness of stratification to speed up progress of UMSs.

RESULTS

Phase 1

Comparing the percentage of the variance explained by each
model, the ser3 model, in the executive classification system,
explained the 81.54% of the related variance which was the
highest percentage among the models (table2). Although, the
models of overall classification system used the highest
number of the variables (in compare to the other systems),
the highest percentage of variance explained by these models
was 78.65% (sciser8), which were less than the best models,
in terms of the variance explained, in the other classification
systems (Table 2).

The results of universities’ classification using PCA are as
following:

Scientificeducational classification system: Based on this
classification, about 20% of the UMSs of class III, moved up
to class II; 16% of the UMSs of class II, move down to class
IIL. In class 1, there were no interclass movements, while the
ranking within this class changed slightly about 86% of the
UMSs from this class, kept their previous order.

Executive classification system: By using this classification
system, about 5% of the UMSs of class II, moved up to class I;
33% of class III, moved up to class II; 12.5% of class I, moved
down to class II; 21% of class IT, moved down to class III, while
about 74% of the UMSs, kept their previous position.

Overall classification system: Considering all available criteria,
20% of the UMSs of class III moved up to class II and about
16% of UMSs belong to class II, moved down to class IIL. It
seems that compared to other systems using educational,
research and executive variables is more realistic (table.3).
The results of PCA mapped by GIS as below:

Table 2. Models implemented in PCA

Classification

model
system

Scil
Scientific-
educational

Sci2

Serl

Executive
xeeutv Ser2

Ser3

Sciserl

Sciser2

Sciser3

Sciser4
Overall

Sciser5

Sciser6

Sciser7

Sciser8

Variables

The size of educational and dormitory space, Research budget,
number of Faculties, number of students, number of academic
members, and number of research centers.

The above educational variables, considering the number of students
in regard of their grade and professors in regard of their scientific
grade

Number of active hospitals, total budget, healthcare centers, Hospital
active beds, the number of personnel, the population covered by the
university health centers, number of heath houses and health posts.

The above executive variables excluding health posts.

The above executive variables excluding health posts and health
houses.

The size of educational and dormitory space, research budget, total
university budget, consumable and property budget, Number of
faculties, number of active hospitals, hospital beds, healthcare
centers, The Number of research centers, the population covered by
University, number of students in regard of their grade, number of
professors in regard of their scientific grade, number of personnel,
number of health houses and health posts.

The above variables excluding the health posts

The above variables excluding the health posts and health houses.

The above variables excluding consumable and property budget,
considering the total number of professors and students (instead of
their subcategories regarding to the grade)

The above variables considering the total number of professors and
students (instead of their subcategories regarding to the grade)

The above variables considering the total number of professors and
students (instead of their subcategories regarding to the grade)
excluding the number of health houses.

The above variables considering the total number of professors and
students (instead of their subcategories regarding to the grade)
excluding the number of health houses and health posts.

The above variables considering the total number of professors and
students (instead of their subcategories regarding to the grade)
excluding the number of health houses, health posts, consumable and
property budget

Percentage
of variance
explained

%80.81

%79.53

%76.82

%78.82
%81.54

%70.22

%70.74
%71.70

%75.08

%75.08

%74.54

%76.18

%78.65

Method of
rotation

Quartimax

Oblimin

Quartimax
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Table3. Comparisonof UMSs in Iran, using PCA among scientific -educational, Executive and overall
classification systems, 2013
e & = e o =

5 3 5 22 282 = g g 5 &2 &gg £
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[¢] (¢

1 Tehran 1 2.31 4.32 4.36 22 Rafsanjan 2 -0.93 -0.54 -0.62
2 Isali?s(}im 1 2.69 2/26 2.15 23 Lorestan 2 0.13 -0.38 -0.24
3 Esfahan 1 1.64 1.22 1.39 24 Semnan 2 -0.79 -0.41 -0.51
4 Shiraz 1 2.02 2.32 1.81 25  Bandar Abbas 2 -0.07 -0.35 -0.28
5 Mashhad 1 1.56 0/72 0.90 26 Ardabil 2 -0.29 -0.48 -0.44
6 Tabriz 1 1.60 0/76 1.03 27  Birjand 2 -0/62 -0.34 -0/44
7 Ahvaz 1 1.49 1.00 1.16 28  Shahrekord 3 -0.38 -0.38 -0.40
8 Kerman 1 0.11 0.58 0.45 29 Kurdistan 3 -0.04 -0.4 -0.3
9 Mazandaran 2 0.82 -0.0006 0.18 30  Bushehr 3 -0.45 -0.50 -0.48
10 Hamedan 2 0.19 0/040 0/08 31 Yasyj 3 -0/65 -0.43 -0.47
11 Babol 2 -0.73 -0.12  -0.27 32 Qom 3 -0.66 -0.67 -0.66
12 Kermanshah 2 0.30 0/09 0.19 33  Fasa 3 -0.99 -0.69 -0.76
13 Yazd 2 -0.20  -0/0006  0.06 34  Ilam 3 -0/65 -0.46 -0.51
14 Gillan 2 0.55 -0.10 0/06 35  Gonabad 3 -1.05 -0.65 -0.77
15 Urmia 2 0.74 -0.04 0.17 36  Zabol 3 -0.81 -0.49 -0.57
16 Golestan 2 0.04 -0.34  -0.26 37  shahrood 3 -0.93 -0.67 -0.72
17 Qazvin 2 -046  -0.29  -0.36 38  Jahrom 3 -0.99 -0.71 -0.77
18 Zahedan 2 0.11 0.04 0.03 39  Sabzevar 3 -0.86 -1.35 -0.47
19 Zanjan 2 -0.39 -0.21 -0/28 40  Bojnord 3 -0.62 -0.77 -0.74
20 Arak 2 -0.14  -040  -0.36 41  liroft 3 -0.84 -0.91 -0.89
21 Kashan 2 -0.77 -0.40  -0.48 42 Nishapur 3 -0.94 -0.91 -0.94
! Based on the classification system which was used up to two years ago

Previous classification system

. s = 2 -,
University classification
B Class 1

[ Class 2
B Class 3

Figure 1. Ranking of Medical Universities in Iran based
on previous classification method

Cluster analysis was used in order to group the UMSs into
three clusters, based on their scores (table 4).

According to the results of the cluster analysis using Ward's
method:

In scientific- educational scenario (model scil), about 7% of
the UMSs are clustered in class 1, 12% in class 2 and the
others in class 3.

In executive scenario (model ser3) about 17% of the UMSs
are clustered in class1, 43% in class 2 and the others in class 3.
In overall scenario (model sciser8), just one Medical
University (Tehran) was in class 1.

Phase 2: the results of Expert opinion

Questionnaires were sent to 100 experts and 29 of them
were completed. The results were analyzed and the findings
were categorized into three groups (table.1). The
participants described some useful criteria for classification
and almost all of them believed that classification method
should be changed to enhance performance of universities.
They mentioned the gaps in the current classification method
and suggested strategies to improve it. The most important
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reasons for classification of universities as mentioned by our ~ (15.4%0.989), determining the goals and their missions
participants are, comparing universities based on their  (15*0.799) and improving the quality of services
infrastructures (15.56+ 0.478), promoting motivation  (15%0.928). The scores are on the scale of 0-20.

Overall classification system: model sciser!  Overall classification system: model sciser8

Executive classification system: model ser3  Scientific-educational classification system:

model scil

University classification

I Class1
[ Class2
[ Class3

Figure 2. Classification of Medical Universities in Iran, considering scientific-educational, executive and overall
classification systems, 2013
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overall classification systems, 2013

Table 4. Comparison of UMSs in Iran, using cluster analysis among scientific - educational, Executive and
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1 Tehran 1 1

Shahid
Beheshti

Esfahan
Shiraz
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Tabriz
Ahvaz

Kerman
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9 Mazandaran
10 Hamedan
11 Babol

12 Kermanshah
13 Yazd
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16 Golestan
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20 Arak

21 Kashan 2 3 3 3
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22 Rafsanjan 2 3 3 3
23 Lorestan 2 2 3 3
24 Semnan 2 3 3 3
25  Bandar Abbas 2 2 3 3
26  Ardabil 2 2 3 3
27  Birjand 2 3 3 3
28  Shahrekord 3 2 3 3
29  Kurdistan 3 2 3 3
30  Bushehr 3 2 3 3
31 Yasuj 3 3 3 3
32 Qom 3 3 3 3
33 Fasa 3 3 3 3
34  Ilam 3 3 3 3
35  Gonabad 3 3 3 3
36  Zabol 3 3 3 3
37 shahrood 3 3 3 3
38 Jahrom 3 3 3 3
39 Sabzevar 3 3 3 3
40  Bojnord 3 3 3 3
41  Jiroft 3 3 3 3
42 Nishapur 3 3 3 3

2 Based on the classification system which was used up to two years ago

There were other reasons such as empowering the university
management system through developing new positions
(14.47x0.877), allotment of the budget and resources
(14.48+1.06), organization chart in accordance with
university needs (14.36=0.844), promoting motivation and
creating a competitive atmosphere (14%1.23) that could be
important for classification of the universities as well. Some
of the participants believed that ranking the universities
based on clear and non-distorted criteria which are affected
only by their activities would be better than classification.

Unclear criteria (18.44+0.497), incomprehensive criteria
(17.23 =0.868), lack of mechanisms to change the status of
universities in the classification (17+0.928) and empirical
criteria  (16.84+0.833) were mentioned as the most
important pitfall of current classification method. They also
indicated the inappropriateness of the criteria with the native
traits and scientific needs of the universities (16.28+0.663),
un-generalized criteria (15.84%0.854) and lack of motivation
to improve function of universities (14.84+1.04) were
mentioned as the other deficits in the present classification

method. Some of the experts believed that lack of clarity and
appropriateness of the criteria has made the background for
false promotions.

In the third part of the questionnaire, participants mentioned
the following parameters as the most important factors in
classification: quality of education (18.67+2.51), quality of
research (17.19%3.6), amount of healthcare services
(15.69+3.98), amount of therapy services (15.04+3.73) and
the quantity of education including the number of major
fields present at the university and levels of education
(13.44+3.83).

Evaluation of the UMSs comprehensive plan and its
accordance with the national comprehensive plan was
suggested by the experts as a necessary tool for determining
the most appropriate indices. Considering the cost-efficacy
and reward system and using the successful programs
performed in the renowned universities were other strategies
suggested by them. Since the UMSs in Iran have been
established to improve the health level of the society, it is
better that the classification be based on the health indices
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and other relating factors. A part of participants believed that
university typing is performed just by a few numbers of
experts and there is no announcement for that, therefore
they consider this issue as a main obstacle for the promotion
of the universities. Interference of the Ministry of Health
decisions by some universities is one of the problems
mentioned by the experts. They suggested that the UMSs
improvement should be placed on the agenda in order to
avoid inactivity.

DISCUSSION

Results of this study indicated that classification process
currently implemented in Iran needs an essential revision in
order to achieve a clear, objective and scientific criterion to
promote universities. The most important factors for
classification, revealed by component analysis in the overall
ranking system, were number of hospitals, size of
educational and dormitory spaces, number of departments,
total budget, total number of students, total number of
academic members, population which is covered by each
university, active hospital beds, research centers, health
personnel and healthcare centers. Cluster analysis did not
help to classify, therefore classification should be based on
the obtained scores from component analysis and also
qualitative synthesis of the other factors such as regional
monitoring, comprehensive scientific map and comprehensive
map of health promotion.

It seems that after Islamic revolution in Iran, very limited
criteria have been used for classification system of medical
universities. This kind of system which is used in Iran is not
common among other countries. In other countries, ranking
system is mainly used for comparing the universities instead
of classification. In our literature review, there were some
similar systems that use classification to categorize the
educational services, in order to develop models that fit to
the geographical location and educational systems (5-14, 16-19).

Based on the opinion of experts, current classification is not
useful and cannot motivate medical universities to improve
due to the lack of clarity, disintegrated and non-scientific
criteria, inappropriateness to the geographical situation and
scientific needs of the country, lack of clear mechanism of
classification and in-generalization of the criteria.

Moreover, budget allocation is identical for all the medical
universities, so each university’s budget is increased each
year without considering the progress of universities indices
and function. The lack of clear criteria for improvement of
the universities and lack of knowledge regarding the
previous implemented criteria, results in no motivation
among medical universities for improvement(20).

The experts believed that ranking is as necessary as
classification. In their viewpoints, improving the status of
classification of medical universities should be done by
changing the classification criteria in a logical interval,
determining clear and scientific criteria appropriate to the
cultural situation, considering the geographical location,
undeveloped area, rate of increasing the health indices,
population distribution, index for capital and equipment,
relationship to industry, and inter-universities and
international communications.

According to the results of this study, we need more criteria
for classification, in addition to the research and education
criteria, because medical universities were integrated to the
health service department according to the community needs
and now providing health services in addition to the research
and education for this reason, it is unsuitable to classify
universities just based one domain (e.g. education or health
services) or have several classification systems according to
the several domains. So the classification system should
consist of health services criteria in addition to the research
and education ones. Therefore, it is better to simplify the
method of classification using a comprehensive and
consistent system. By using the classification criteria

Table 5. The most important views of participants in the survey

Key points

Proposed strategy

Appropriate indicators
for classification

Changes in the criteria
and the necessity of
Universities
improvement

Appropriate methods for
improving classification
system

geographical location, deprivation of the region, progress status of academic staff, qualitative
criteria, duration of work with internet for academic staff, university output(doctors, specialists,
etc), industrial links, inter-university communications, international communications,
appropriateness of the number of academic staff with research and innovations, extent and quality
of services and their improvement rate, contribution of university to achievement of the
comprehensive national plan, people satisfaction, implementation of the national campaigns and
community empowerment.

revision of the criteria quantitatively and qualitatively and changing the criteria over some years,
classification at first based on quality and then quantity and performance, classification as a
criterion for allocating funds, the necessity of a dynamic classification, theory of safe competition,
codification of criteria based on needs and scientific development plans.

Fairly conditions for allocation of resources, evaluation of the UMSs role and its accordance with
the national comprehensive plan, encourage and reward systems, use of successful and efficient
patterns in prestigious universities, intervention of the board of the university trustees in
classification, determination of criteria for classification by the association of medical education
and medical education to eliminate bias, incentive mechanism for experts and academic staff]
employment in underserved areas, classification in different levels of faculties and departments,
focusing on efficiency and customer respect, revision and weighting of criteria, paying attention
to the health components and their related factors.
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implemented in other countries, the role of universities in
providing health services would be ignored (16, 18, 20-26).
Classification criteria should be flexible, logical, clear, and
comprehensive and change in a defined interval in order to
improve the strategic planning of the universities. Factors
should be variable since the needs of the society are
alternating. Classification system should be dynamic and
flexible and the criteria should be revised both qualitatively
and quantitatively in a logical timely manner.

In the presence of the current university ranking,
classification should be useful if it is in line with the
university clustering in the country. It means that
classification could be a kind of university clustering
(university zone) regarding their geographical location. In
the national comprehensive map for the scientific progress,
implementation of university clustering has been mentioned
by using local capacities, national clarification of tasks and
duties and geographical considerations.

Regarding the geographical clustering of the universities, the
situation of the capital of Iran, Tehran, should be considered
as an exception, which three class one universities are
located in. They cannot be merged; therefore, we suggest
that each of them together with some of small universities in
the area (such as Behzisti, Artesh, Baqgyatollah, Qom,
Shahrood and Alborz) is considered as a local cluster.
Determination of criteria and gold standards for classification
by using logical and scientific principles, result in suitable
resource allocation across the country areas and would
prevent the medical universities from the related future
problems.

During the process of classification, different scenarios
should be considered and used. Decision for selection of the
best model for classification should be made by the experts.
For this reason, in this research, different scenarios are
provided for experts’ usage. It seems that component
analysis models can produce reliable and realistic scores.
Our final suggestion is the conceptualization of a
comprehensive model for the university classification which
comprises educational, research and administrative criteria
considering regional and cultural differences and is based on
the local thoughts and needs, using successful experience

and models and finally considers the 20-year development
document. It should also use the capabilities of experts and
solve the problems using available resources. As the final
suggestion, the model should meet the needs of universities
while considering the country’s logistics.

In the case of the universities’ integration, the need for
classification is more prominent. The fact of integration
should be considered, otherwise, in the presence of a good
ranking system, there is no need for university classification.
University classification should be considered as a separate
process from ranking. There should be an objective method
so that the universities know how to improve their current
situation and how they are organized in different classes.
Indeed, scores should not be the only criteria for
classification and geographical location of the universities
should be considered as well. There should be a class one;
some class two and some class three universities in each
region of the country. The mission of these clusters of
universities (zones) and the method of relationship between
them should be clearly defined.

Classification, unlike ranking, should have high stability, and
should not be changed quickly (e.g. during a one or two-year
interval). After determination of the core universities (class
one university in each cluster), classification would be stable
and its changes would diminish. This goal could be achieved
through the improvement in the management system
appropriate with the current situation. Finally, university
clusters, could meet the fundamental and scientific needs
through their high capabilities and comprehensive
programming.
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