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Abstract 

Background and Objectives: Hospitals, as the most critical and costly part of the health system of any country, are required to 

provide quality and cost-effective diagnostic and treatment services, and optimal resource efficiency and cost management are 

considered essential elements for achieving these goals. In the meantime, proper expertise in medical supplies purchasing has been 

considered one of the ways to maintain and improve the quality of services and control costs in hospitals. In this regard, this research 

aims to identify effective indicators in the expertise of medical supplies purchasing. 

Methods: This research was of the applied type and was carried out in a descriptive-survey way. To implement, the indicators 

collected from previous related studies, with the opinion of experts and using the Delphi method, were completed, and the expertise 

model of medical supplies purchasing was designed and proposed. 

Results: Sixteen criteria for medical supplies purchasing in five main categories, "cost", "quality and safety", "compliance with 

requirements", "delivery conditions" and "supplier records" were identified, categorized, and designed in the form of a conceptual 

model of purchasing expertise. According to the results, the criteria of "quality", "importer/producer registration in the system of 

the General Department of Medical Equipment" and "price" were recognized as the most critical indicators in the purchase of 

medical supplies. 

Conclusion: Accurate identification of effective quantitative and qualitative indicators in the purchase of medical supplies and 

their use in health and treatment centers will lead to the supply of suitable medical supplies and, as a result, provide quality and 

cost-effective services along with the efficient management of resources and expenses, it will lead to the improvement of the 

country's health system services and increase in the satisfaction of service recipients. 

Keywords: The health system, health centers, purchasing expertise, medical supplies, Delphi technique. 

Background and objectives 

The health and treatment sector is the largest industry in the world in terms of budget, employees, 

customers, etc1., and hospitals, as the most important and costly operating units of this industry, 

account for a large amount of health and treatment resources, which should be used carefully and 

lead to the provision of quality and cost-effective services2. Therefore, one of the strategic goals 

of the health and treatment sector of every country has always been to increase the efficiency of 

the facilities of these centers and reduce treatment costs3.  
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In the meantime, medical supplies and drugs, 

spending one-third of the annual budget of 

medical centers and their beneficial and vital 

role in treating patients have received much 

attention in recent years4.The use of quality 

medical supplies has a direct relationship 

with the increase It has the health of patients 

and reliability in using healthcare services; 

On the other hand, saving in the supply chain 

of hospitals leads to the reduction of costs and 

the continuation of the services of these 

centers. Therefore, the need to prepare 

appropriate medical supplies and improve the 

expertise process of its purchase has made the 

necessity and importance of managing this 

sector even more visible, and policymakers 

and researchers in different countries have 

seen the role that proper purchasing can play 

in optimizing costs and increasing 

competitive advantage2, 5-8. The optimum 

supply of medical supplies has a direct effect 

on the realization of the goals of the health 

system and guaranteeing the citizens' right to 

health. despite the fact that providing medical 

equipment and supplies has become one of 

the main processes in hospitals, however, the 

medical community does not apply a 

systematic and documented method in the 

field of optimal logistics9. 

Researchers have concluded that in hospitals, 

purchasing medical supplies is often very 

complicated and is affected by several 

components. Its quality depends on the 

expertise and skill of experts in paying 

sufficient attention to all details. In this 

process, factors such as risks, costs, results, 

and effects must be considered. In addition to 

these factors, the prevailing laws and the 

variety of medical supplies available in the 

market increase the complexity and 

uncertainty, both internal and external, 

making a choice more difficult. Also, 

traditional decision-making, focusing on 

price, cost, profit, or another single economic 

objective defined by the procurement 

committee, will have adverse consequences 

such as harming the interests of patients and 

reducing the effectiveness of treatment, 

increasing the burden of the insurance fund 

and wasting medical and health 

resources10,11.  

Therefore, it seems that applying and paying 

attention to all the effective quantitative and 

qualitative indicators in the expertise of 

medical supplies purchasing can lead to the 

right choice and, as a result, provide 

convenient, quality, and cost-effective 

services. The review of the studies conducted 

in purchasing and supplying medical supplies 

inside and outside the country, despite the 

limited number, shows the upward growth of 

these researches and the increase in 

recognition and attention towards this issue 

and its importance in recent years. In this 

regard, Lari et al. (2021), in a research 

conducted to determine the influential factors 

in managing the purchase of medical 

supplies, considered the selection of medical 

supplies as very important, and they stated 

that the slightest mistake would have a hefty 

economic and social damage for the society. 

In this research, based on review studies and 

experts' opinions, the indicators of "quality" 

of medical supplies, its "safety" for users and 

patients, "observance of requirements, laws 

and executive regulations in line with the 

purchase of domestic products" and the 

necessity of "observance of purchasing 

process standards" as effective factors in 

Purchase management has been mentioned10.  

Davis (2012) investigated the methods of 

purchasing medical equipment in Ireland and 

the three criteria of "quality", "price" and 

"volume" as decision criteria for purchasing 

medical equipment and supplies in this 

country12. In the model proposed by Liu et al. 
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(2016), the hospital should evaluate all 

suppliers of essentials with the indicators of 

"quality" and "on-time delivery" and select 

suppliers with high scores to maintain long-

term cooperation to improve procurement 

and achieve relatively centralized 

management and reduce of complexity and 

workload of procurement and management13. 

In a research conducted in 2019 by 

Khumpang & Arunyanart in a hospital in 

northeastern Thailand to discover the 

appropriate criteria for selecting suppliers of 

medical supplies from previous studies, the 

criteria of "quality", "price", "reliability", 

"agility", "compliance", "Services", 

"Benefits/Bargaining", 

"Transportation/Delivery" have been 

introduced to select the optimal supplier14 

Tavana, Nazari, and Farzaneh (2020) have 

used the method of literature review and 

structural equation modeling and data 

envelopment analysis to identify and select 

the criteria of "flexibility", "compliance with 

standards", "redundancy", "cost", "quality 

certificates" and "delivery time" criteria as 

effective factors on suppliers' performance15. 

Bahadori et al. (2020), in descriptive research 

using existing studies and the opinion of 

experts without mentioning the method, 

collect the criteria of "quality", "price", 

"delivery on time", "quality of packaging and 

transportation", "supplier background" and 

"payment conditions" to select suppliers of 

medical equipment16.  

According to the above studies, it can be 

found that little research have been done 

regarding the identification of expertise 

criteria for purchasing medical supplies. In 

many of them, the indicators of medical 

supplies purchasing have been marginally 

mentioned. At the same time, the accurate 

identification and use of effective indicators 

in the correct selection of medical supplies 

and transparency in purchasing supplies are 

among the main factors in providing high-

quality and sustainable services in health and 

treatment centers. Therefore, the purpose of 

this research is to identify the practical and 

valuable criteria for the correct expertise in 

the purchase of medical supplies using 

library studies and correcting and completing 

them with the Delphi method to extract 

knowledge and exploit the expertise and 

experience of a group of experts. 

 

Methods 

This research is qualitative, applied in terms 

of purpose and descriptive survey from the 

point of view of data collection, and was 

conducted in two parts, theoretical and field. 

The theoretical dimension of the research 

was based on library studies that led to the 

initial collection of expertise criteria for 

purchasing medical supplies. In the 

following, it was necessary to review these 

criteria and make amendments. For this 

purpose, the Delphi method was used to 

extract the knowledge of experts and to 

correct and complete the quantitative and 

qualitative criteria of expertise in the 

purchase of medical supplies. Diagram 1 

shows the process of conducting this 

research. 
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Diagram 1: The process of conducting research and implementing the Delphi method 

 

The selection of panel members in the Delphi 

method is an important issue that should be 

considered. The number of these people has 

been mentioned differently in the research, 

but when there is a similarity between them, 

usually 10 to 20 experts are enough17. The 

experts participating in research must have 

knowledge and expertise in the subject of the 

research. Therefore, from the community of 

experts in the field of medical equipment and 

supplies of the country, including university 

faculty members, researchers and doctoral 

students and staff and hospital managers, and 

experts in the field of medical supplies in 

universities of medical sciences and affiliated 

organizations, 15 people were selected by the 

method of "non-probability sampling and a 

combination of targeted and judgmental 

methods", of which 12 people declared their 

readiness, and They cooperated with 

researchers. The judgment method is based 

on the assumption that the researcher's 

Definition of research 

subject 

Review of previous studies 

• Identification of the conducted researches 

 Extraction of research criteria and methods 

Selection of Delphi panel members 

• Determining the required characteristics and expertise 

• Identification and selection of members 

 Talking with the candidates and determining the final 

members by announcing their readiness  
Designing the first round of questionnaires 

The first round of Delphi 

• Receiving experts' opinions regarding the findings of previous studies 

• Identification of new criteria desired by experts 

The second round of Delphi 

 Providing all the obtained criteria to the members 

 Receiving members' opinions regarding agreement or disagreement with each criterion 

 Receiving members' opinions regarding the classification of criteria 

Qualitative analysis of first round questionnaires 

 Combining similar comments and removing repetitive and marginal topics 

 Categorizing the criteria and designing the second round questionnaire 

 

Quantitative analysis of second round questionnaires 

 Calculation of the sum, average, median and standard deviation of the scores of each criterion 

 Calculation of Kendall's coordination coefficient 

 Verification and screening of the criteria with the threshold value and preparation of the final model 
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knowledge about society is used to select the 

sample. This sample includes specialists, 

managers, and experts of medical equipment 

in the country who have academic, research, 

executive, and experimental records related 

to medical equipment and supplies. The 

demographic characteristics of these people 

are presented in Table 1. The participation of 

these people was used to acquire knowledge 

and answer the questionnaires of this 

research. 

 

 

Table 1: Characteristics of the experts participating in the research 

Education length of experience type of experience age gender 

6 PhD 9 people over 15 

years 

5 scientific-research and executive 

people 

9 people over 40 years 

old 

7 men 

6 masters 3 people less than 15 

years old 

7 executive people 3 people under 40 years 

old 

5 women 

 

The Delphi technique is a structured process 

for extracting and classifying the knowledge 

of a group of experts, which is done through 

the distribution of questionnaires among 

these people and controlled feedback on the 

opinions received18.  This technique can be 

used for "identification" and "screening" of 

the most critical decision-making indicators. 

According to Helmer (1977), Delphi is a 

useful communication tool between a 

numbers of experts that facilitates 

summarizing the opinions of group 

members19. According to Linston and Trof 

(1975), the Delphi technique is used in 

situations where the problem cannot be 

investigated through analytical techniques, 

but the abstract judgments of experts can be 

used for it, people who have to participate in 

the investigation of a problem, do not have 

enough communication or have various 

specialized and experimental fields, the 

number of people required is more than they 

can have face-to-face interaction, holding 

periodic group meetings is not justified in 

terms of time and cost, or to ensure the 

validity of the results, it is necessary to 

preserve the inhomogeneity of people19. 

To implement this method, in the first step, 

according to the criteria extracted from the 

literature review and with the consensus of 

several experts, questions were raised in the 

form of an open questionnaire. Its face and 

content validity was confirmed using the 

opinions of specialists and professors and 

then presented to the experts for their 

response. The purpose of this stage was to 

collect and classify the opinions of the 

experts participating in the study by using the 

questions in the questionnaire and to identify 

the effective indicators in the expertise of 

medical supplies purchasing from the eyes of 

specialists and experts. At this stage, each of 

the experts participating in the study was 

asked to present their ideas and express their 

opinions regarding the findings of the 

previous studies and finally return their 

desired content. After collecting the 

questionnaires, the responses were organized 

without any attempt to evaluate or judge; in 

this way, similar comments were combined 

and repetitive and marginal topics were 

removed. Then, with the qualitative analysis 
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and content analysis of the answers, a 

foundation was provided for making the next 

questionnaire. 

In the second stage, a questionnaire based on 

the answers of the first stage was prepared 

and given to the same participants again. The 

purpose of this round was to determine the 

importance of the criteria obtained from the 

first questionnaire, along with the reasons. At 

this stage, the members of the Delphi panel 

ranked and quantified each criterion using 

linguistic variables and a 5-point Likert scale. 

To analyze the results of this questionnaire 

and to perform calculations, a score of 5 

means very high importance and a score of 1 

means the very low significance of each 

criterion was considered by each expert. 

Then, the data was analyzed using SPSS 24 

software, and to find the level of experts' 

agreement with each index, the sum, average, 

and median scores were used.  And finally, 

the standard deviation of the scores of each 

index was calculated. An index called the 

threshold value was also used to confirm and 

screen the criteria, and in this research, due to 

the use of a 5-option Likert scale, the number 

3 was considered for it. In other words, if the 

average score of each criterion was less than 

3, that criterion was removed. 

In the Delphi method, consensus or 

unanimity does not mean finding the correct 

answer but simply the participants' 

agreement at a certain level on the subject in 

question20. In this research, Kendall's 

coefficient of coordination was used to 

determine the consensus scale between the 

members of the Delphi committee. Kendall's 

coordination coefficient is a scale to assess 

the degree of coordination and agreement 

between several rank categories related to N 

objects or individuals and is calculated as 

follows21:  

𝑊 =
𝑠

1

12
 𝑘2(𝑁3−𝑁)

                                    (Eq 1) 

Where N is the number of rated criteria, k is 

the number of sets of ratings (number of 

judges), s is the sum of the squared deviations 

of Rj from the mean of Rj and Rj is the total 

number of ratings related to a criterion.  

𝑠 =  ∑ (𝑅𝑗 −
∑ 𝑅𝑗

𝑁
)

2

                       (Eq 2) 

The value of this scale is equal to one when 

there is complete coordination or agreement 

and zero when there is no coordination. Many 

discussions have been raised regarding the 

validity and reliability of the Delphi method. 

The researchers believe that controlling the 

validity and reliability of this method is not 

an easy task. Still, the use of consecutive 

questionnaires and the presence of expert 

participants increases the content validity of 

Delphi and, finally, the validity of the results 

obtained from the Delphi method is improved 

by increasing their response rate22.  

Results: 

The results of the review of previous studies 

and content analysis of the first round of 

Delphi questionnaires regarding the essential 

criteria for the expertise of purchasing 

medical supplies are shown in Table 2. 

 

Table 2: Criteria extracted from the first stage Delphi questionnaires 

Titles of criteria extracted from previous studies and identified by experts  

Compliance [14] Price [10, 12, 14, 15, 16] Criteria 

extracted 

from 
Services [14] Quality [10, 12, 13, 14, 16] 

Advantages/redundancy/bargaining [14,15] Safety [10] 
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Titles of criteria extracted from previous studies and identified by experts  

Compliance with the standards of the purchase 

process [10,15] 

Compliance with the requirements, laws and 

executive regulations in order to buy from 

domestic products [10] 

previous 

studies 

Flexibility [15] Transportation [14, 16] 

Quality certificates [15] Volume [12] 

Packaging quality [16] Delivery on time [13, 15, 16] 

Background of the supplier [16] Reliability [14] 

Terms of payment [16] Agility [14] 

Price Quality of medical supplies criteria 

identified by 

experts 
Complying with financial and transaction 

regulations of universities 

The satisfaction of the treatment staff with the 

performance of medical supplies 

Registration of requirements in the system of 

the General Department of Medical 

Equipment 

Complying with the pricing regulations of the 

General Administration of Medical Equipment 

Purchase of domestic products Safety and reliability 

Purchase through bidding 
Compliance of goods with proforma and 

invoice 

Having international approvals Ease of use 

The possibility of concluding a contract or 

memorandum of understanding 

Having the approval of the General 

Department of Medical Equipment 

Registration of the representative of the 

distributor company in the system of the 

General Administration 

Registration of the importing or producing 

company in the system of the General 

Administration 

Abundance and availability of goods Discounts and benefits from purchases 

Call history The possibility of returning goods 

History of accidents Seller support 

History of the seller company Delivery time 

Seller's financial ability and payment terms Availability and responsiveness of the seller 

transport cost Delivery location 

The qualitative analysis of the responses of 

the first stage of Delphi and the extraction of 

the indicators desired by the experts showed 

a lot of overlap in the indicators extracted 

from the texts. The combination of these two 

categories of indicators obtained was the 

basis of the second questionnaire. Therefore, 

in the second round, a questionnaire, 

according to Table 3, was prepared and given 

to the same participants again. Also, in this 

round, the calculated indicators were coded 

and categorized using the opinions of 

professors, researchers and existing 

literature, and those that were related were 

placed in a group, and the experts were asked 

to give their final idea and agree or disagree 

with Announce the classification is done, and 

finally, the group of experts of this research 

approved the classification with ten positive 

votes and two abstentions. 

 

Table 3: Findings from the analysis of the questionnaires of the second stage of Delphi using SPSS software 

standar

d 

Middl

e 
Average Total Indicator Category 
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deviatio

n 

0.5 5 4.7 56 Price 
Cost 

 
1.1 4 3.9 47 Discounts and benefits from purchases 

0.7 3 3.4 41 transport cost 

0 5 5 60 Quality 

Quality and 

safety 

 

0.6 4 4 48 Ease of use 

0.9 4 3.9 

 

47 Having international certificates and 

approvals 

0.5 5 4.7 56 History of accidents and recalls 

0.5 5 4.7 56 Having the approval of the General 

Administration and registration in the 

relevant system 

Compliance 

with 

requirements 

 

0.7 5 4.6 55 Purchase of domestic products 

0.5 5 4.7 56 Complying with the pricing regulations of 

the General Administration 

0.5 5 4.8 57 Importer/producer registration in the 

General Administration system 

0.9 4 3.8 46 Registration of distributor agency in the 

system of the General Administration 

0.5 2 1.9 23 Complying with the financial and 

transaction regulations of the university 

0.7 1 1.5 18 Compliance of goods with proforma and 

invoice 

0.5 4 4.3 51 Delivery time 

Delivery 

conditions 

0.8 4 3.7 44 Delivery location 

0.8 2 2.5 30 Packaging quality 

0.5 3 2.7 32 The possibility of returning goods 

0.6 3 3.2 38 History of the seller company 

Supplier's 

records 

0.6 3 2.8 33 Production capacity and ability to supply 

by the seller 

1 3 2.9 35 Seller's financial ability and payment 

terms 

0.5 2 2.3 28 Flexibility of the seller and the possibility 

of bargaining 

0.5 4 4.3 52 seller's response and support 

0.4 1 1.2 14 Geographical location of the seller 

0.7 2 2.3 28 Abundance and availability of goods 

0.7 2 2.1 25 The possibility of concluding a contract 

or memorandum of understanding 

0.6 2 1.8 21 The possibility of buying through bidding 

The results obtained from the calculation of 

the Kendall coefficient to determine the 

consensus scale between the members of the 

Delphi committee, based on the information 

from the second round of Delphi 

questionnaires, by the SPSS 24 software, are 

given in Table 4. 

 

Table 4: Calculation of Kendall's correlation coefficient using SPSS software 
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Test Statistics 

N 12 

Kendall's Wa .907 

Chi-Square 283.882 

df 26 

Asymp. Sig. .000 

a. Kendall's Coefficient of Concordance 

As can be seen from the results, the 

probability value is smaller than the test level 

(0.05), and the chi-square statistic means 

rejecting the null hypothesis based on 

randomness and inconsistency of experts' 

opinions. [23] Also, the statistical value 

higher than 0.9 for the Kendall coefficient 

means a firm agreement of the experts in 

determining the importance of the criteria 

and the adequacy of the discussion and no 

need to carry out the next rounds of Delphi to 

achieve greater coordination between the 

experts. [17] Usually, two statistical criteria 

are used to decide whether to stop or continue 

the Delphi rounds. The first criterion is the 

strong consensus among the panel members, 

calculated based on the Kendall coefficient. 

In the absence of such an agreement, the 

stability of this coefficient or its slight growth 

in two consecutive rounds shows that there 

has not been an increase in the members' 

agreement, and the polling process should be 

stopped. [21] Therefore, this round was 

considered the last stage of the Delphi 

process. In the following, a threshold value of 

3 was used to confirm and screen the criteria. 

The final criteria categorized in diagram 2 are 

presented in the form of the expertise model 

for purchasing medical supplies which can be 

used in healthcare centers.   
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Diagram 2: The final model of expertise criteria for purchasing medical supplies 

 

Discussion 

Expertise in the purchase of medical supplies 

in the healthcare system is a complex and 

specialized decision, and it can be defined as 

a multi-criteria decision-making problem that 

includes several qualitative and quantitative 

factors, and its purpose is to choose the best 

option among Options available. Studies 

show that the indicators of selection and 

purchase of medical supplies have exceeded 

the traditional set of price and quality over the 

past years, and new criteria for an optimal 

purchase have been gradually presented. 

Although in these studies, efforts have been 

made to calculate the effective indicators in 

the purchase of medical supplies, a 

comprehensive method for identifying these 

factors has not been used, and all the 

indicators in previous studies and the criteria 

desired by the experts have not been taken 

into consideration10, 12-16.  

In this research, the most important 

quantitative and qualitative indicators of 

expertise in the purchase of medical supplies, 

which was the result of a comprehensive 

review of the conducted research and the 

expertise and experience of specialists in this 
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seller company

seller's response 
and support

Delivery 
conditions

Delivery 
time

Delivery 
location

Compliance with 
requirements

Purchase of domestic 
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Having the approval of 
the General 

Administration and 
registration in the 
relevant system
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pricing regulations of the 
General Administration

Importer or producer 
registration in the 

General Administration 
system

Registration of 
distributor agency in the 

system of the General 
Administration

Quality and 
safety

Quality

Ease of use
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accidents and 
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Cost

Price

transport cost

Discounts 
and benefits 

from 
purchases

Expertise of purchasing medical supplies 
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field, were identified in the form of 16 sub-

criteria and were classified into 5 main 

criteria groups by re-surveying the experts 

and the obtained results were presented in the 

framework of the expertise criteria model for 

the purchase of medical supplies. None of the 

aforementioned studies have focused on the 

classification of indicators and the design of 

a comprehensive model10, 12-16.  

In this structure, as shown in Table 3, 

"quality" and then "importer/producer 

registration in the General Administration 

system" are known as the most important 

indicators. "Price", "Having the approval of 

the General Administration and registration 

in the relevant system" and "Complying with 

the pricing rules of the General 

Administration" are all ranked next after the 

first two indicators, with equal points. This 

issue shows that, except for "quality" and 

"price", compliance with the requirements of 

the General Department of Medical 

Equipment as a reference and trustee for 

monitoring the production, import, 

distribution and consumption of medical 

equipment and supplies is considered an 

essential dimension in an optimal purchase. 

In most previous studies, price and quality 

have been mentioned as the leading 

indicators in purchasing essentials12,14,16. 

Along with the previous three indicators, the 

criterion of "history of accidents and recalls" 

can be seen in the table. "Accident" refers to 

an event that leads to death or serious injury 

to the patient, the user of the device, or other 

people, and its occurrence is usually caused 

by the defect of the device, improper 

performance of the device, user error, 

improper design, problems related to the 

production of the device or problems related 

to device labeling. "Recall" also occurs when 

goods are collected due to the possibility of 

injury or even death24. 

After the above criteria, as the research of 

Lari et al. (2018), experts have considered the 

"Purchase of domestic products "10.  Buying 

domestic products, supporting domestic 

industries and the country's economy and 

following the guidelines, implies receiving 

available after-sales services25. The criterion 

in the form of "seller's response and support" 

is given in the next step, and the row of 

"goods delivery time" has been given a score. 

"Ease of use" or user-friendliness, which 

leads to better user performance with the 

device, has received an average score of 4 

from the eyes of experts. "Discounts and 

benefits from purchases" are also considered 

in the next row.  

"International approvals" such as FDA, CE, 

ISO 13485, etc., each express the compliance 

of the medical equipment and supplies with 

international standards and show a suitable 

level of quality in competition with other 

similar products. Tavana, Nazari and 

Farzaneh (2020) also mentioned this criterion 

as "quality certificates" in their research15.  

"Registration of the distributor's agency in 

the system of the General Administration" is 

also one of the prerequisites for purchasing 

and a "suitable place for delivery of goods" 

that accelerates the receipt of goods by the 

centers. "Transportation cost" and "Seller's 

company record" are also fundamental but 

less important than the previous indicators.  

Undoubtedly, a company that has been 

operating for a long time in selling goods has 

more experienced and trained personnel than 

a company that is doing this for the first time. 

From the 27 initially collected indicators, 11 

were considered unimportant according to 

the experts and were removed. Among these 

11 indicators, "geographical location of the 

seller" was recognized as the least essential 

indicator in the matter of purchase expertise 

and selection of supplies by experts. Finally, 

these results led to the preparation of the 

expertise model of medical supplies 

purchasing from the eyes of experts. 

Conclusion 
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The use of this model and the use of valuable 

and effective indicators in the expertise of 

medical supplies purchasing and not paying 

attention and spending time on less important 

indicators, in addition to saving time and 

personnel power, leads to a suitable and 

optimal purchase and guarantees quality in 

providing services and reducing costs. In 

addition, it brings the satisfaction of the 

doctor, user and patient and makes 

purchasing medical supplies clear and 

straightforward. The practical 

implementation of the above model and the 

evaluation of its consequences in comparison 

with past purchases and the last criteria is an 

issue that can be interesting for researchers 

and future research, and its results will be 

helpful in the healthcare system. 

Competing Interests 

The authors declare no competing interests. 

Authors’ contributions  
The authors are the same. 

Acknowledgements 

The authors express their gratitude to the 

experts who participated in this research. 

Conflict of interest 

The authors declare that there is no conflict 

of interest. 

Grant Support & Financial Disclosures  
No support. 

References 

1. Baral MM, Chittipaka V, Mukherjee S & 

Rao P. Medicine Procurement in the 

Healthcare Sector: An Intelligent Supply 

Chain Perspective. JOURNAL OF 

CRITICAL REVIEWS. 2020; 7(7): 

1812- 1828. doi: 10.31838/jcr.07.07.291 

2. Klasaa K, Greer S & Ginneken E. 

Strategic Purchasing in Practice: 

Comparing Ten European Countries. 

Health Policy. 2018; 122: 457-472. 

https://doi.org/10.1016/j.healthpol.2018.

01.014 

3. Ghaderi F & Moradhasel B. Analysis of 

the success of strategic management in 

treatment vice presidency of Hamedan 

University of medical sciences. Health 

Inf Manage. 2015; 12(4):494. 

https://www.sid.ir/fa/journal/ViewPaper.

aspx?ID=284744 [In Persian] 

4. Mousavi SA, Khorvash F, Fathi H, Fadai 

H & Hadianzarkesh moghadam SH. 

Survey the average of cost in outpatient 

and imaging in Alzahra hospital and 

comparing whit service's tariff. Health 

information management journal. 2010; 

7(2):235-42. 

http://him.mui.ac.ir/article_10989.html 

[In Persian] 

5. Firouzi Jahan Tigh F & Dehghani S. 

Presenting a model in quality 

management of hospital medical 

equipment supply chain using game 

theory. Supply Chain Management 

Quarterly. 2014; 17(50): 68-78. 

https://scmj.ihu.ac.ir/article_203580.htm

l [In Persian] 

6. Ketikidis PH, Kontogeorgis A, Stalidis G 

& Kaggelides K. Applying eprocurement 

system in the healthcare: the EPOS 

paradigm. Int J SystSci. 2010; 41(3):281 

– 299. 

DOI: 10.1080/00207720903326878 

7. Saeidreza Azami, Seyed Mojtaba 

Hosseini, Khalil Alimohammadzadeh, 

Mehrnoosh Jafari, Mohammad Karim 

Bahodori. The impact of sanctions on 

procurement of capital medical 

equipment in the Iranian health sector: a 

review study". Int J Hosp Res. 2019; 8 

(2). 

http://ijhr.iums.ac.ir/article_106569_585

609f4c87d6d9eabf49e139ac39419.pdf 

8. Ghaderi F, Moradhasel B. Resources 

and expenditures management in the 

field of medical supplies using K-

means clustering algorithm: A case 

study. jha. 2021; 23 (4) :51-60 

URL: http://jha.iums.ac.ir/article-1-

3392-fa.html [Persian] 

http://www.jcreview.com/admin/Uploads/Files/61f23ab549f451.65526205.
https://doi.org/10.1016/j.healthpol.2018.01.014
https://doi.org/10.1016/j.healthpol.2018.01.014
https://www.sid.ir/fa/journal/ViewPaper.aspx?ID=284744
https://www.sid.ir/fa/journal/ViewPaper.aspx?ID=284744
https://scmj.ihu.ac.ir/article_203580.html
https://scmj.ihu.ac.ir/article_203580.html
http://dx.doi.org/10.1080/00207720903326878
http://jha.iums.ac.ir/article-1-3392-fa.html
http://jha.iums.ac.ir/article-1-3392-fa.html


13       Ghaderi et al                                                                                Expertise Model of Medical Supplies Purchasing 

 

 
Int J Hosp Res 2023, Volume 12 Issue 1 

9. Ellahi H, Kamaei A, Safaei A, Sharafi 

Rad E. The role of good logistics in 

providing medical supplies in order to 

protect the right to health through the 

medical community. MLJ 2021; 15 

(56):365-381. URL: 

http://ijmedicallaw.ir/article-1-1283-

en.html [In Persian] 

10. Lari A, Komeili A, Hajinabi K & Riahi 

L. Designing a Model of Medical 

Equipment Purchase Management in 

Hospitals of Tehran University of 

Medical Sciences. Asia Pacific Journal of 

Health Management. 2021; 16(2):137-

147. 

https://doi.org/10.24083/apjhm.v16i2.74

5 

11. Yang C, Wang Y, Hu X, Chen Y, Qian L, 

Li F, et al. Improving Hospital Based 

Medical Procurement Decisions with 

Health Technology Assessment and 

Multi-Criteria Decision Analysis. 

Inquiry. 2021; 58: 1 –13 .Dec; 

58:469580211022911. DOI: 

10.1177/00469580211022911. PMID: 

34120491; PMCID: PMC8202291. 

12. Davis P. A Review of Procurement 

Practices in Ireland of Medical Devices. 

Enterprise Ireland. 2012. 

https://www.researchgate.net/publicatio

n/263238688_Review_of_Procurement_

Practices_in_Ireland_of_Medical_Devic

es 

13. Liu T, Shen A, Hu X, Tong G, Gu W & 

Yang S. SPD-based Logistics 

Management Model of Medical 

Consumables in Hospitals. Iranian 

journal of public health. 2016; 45(10): 

1288–1299. 

https://www.ncbi.nlm.nih.gov/pmc/articl

es/PMC5149492/pdf/IJPH-45-1288.pdf 

14. Khumpang P & Arunyanart S. Supplier 

selection for hospital medical equipment 

using fuzzy multicriteria decision 

making approach. IOP Conference 

Series: Materials Science and 

Engineering. 2019. doi:10.1088/1757-

899X/639/1/012001 

15. Tavana M, Nazari-Shirkouhi S & 

Farzaneh Kholghabad H. An integrated 

quality and resilience engineering 

framework in healthcare with Z-number 

data envelopment analysis. Health Care 

Manag Sci. 2021; 24(4):768-785. DOI: 

10.1007/s10729-021-09550-8. Epub 

2021 Apr 9. PMID: 33834321. 

16. Bahadori M, Hosseini SM, 

Teymourzadeh E, Ravangard R, 

Raadabadi M & Alimohammadzadeh K. 

A supplier selection model for hospitals 

using a combination of artificial neural 

network and fuzzy VIKOR. International 

Journal of Healthcare Management. 

2020; 13(4): 286-294. 

https://doi.org/10.1080/20479700.2017.

1404730 

17. Alidoosti S. Delphi method: basics, steps 

and examples of application. 

Management and Development 

Quarterly. 2007; 8(31): 8-23. 

https://irandoc.ac.ir/article/889 [In 

Persian] 

18. Adler M & Ziglio E. Gazing Into the 

Oracle: The Delphi Method and Its 

Application to Social Policy and Public 

Health. Jessica Kingsley Publishers. 

1996. 

https://books.google.ca/books/about/Gaz

ing_Into_the_Oracle.html?id=jo1Z1JZIr

KIC 

19. Helmer O. Problems in futures research: 

Delphi and causal cross-impact analysis. 

Futures. 1997; 9 (1): 17–31. DOI: 

10.1016/0016-3287(77)90049-0. ISSN 

0016-3287. 

20. Kennedy HP. Enhancing Delphi 

research: methods and results. Journal of 

advanced nursing. 2004; 45(5):504-511. 

DOI: 10.1046/j.1365-

2648.2003.02933.x 

21. Rasouli R, Mooghali AR & Rashidi M. 

Designing a Model for Organizational 

Sustainability Strengthening of 

Knowledge Workers: Using Delphi 

Technique. Quarterly Journal of Career 

https://irandoc.ac.ir/article/889


14       Ghaderi et al                                                                                Expertise Model of Medical Supplies Purchasing 

 

 
Int J Hosp Res 2023, Volume 12 Issue 1 

& rganizational Counseling. 2014; 6(21); 

66-94. URL: 

https://jcoc.sbu.ac.ir/article_99373_f4c4

0abd25b2fcff6183233ad281d706.pdf [In 

Persian] 

22. Rahmani A, Vaziri Nezhad R, Ahmadi 

Nia H, Rezaeian M. Methodological 

Principles and Applications of the Delphi 

Method: A Narrative Review. JRUMS 

2020; 19 (5):515-538. URL: 

http://journal.rums.ac.ir/article-1-5107-

en.html [In Persian] 

23. Hafez Nia M. An introduction to the 

research methods in humanities, Samt 

Publications, 2008, 14th edition. [In 

Persian] 
24. General Department of Medical 

Equipment. Rules for reporting accidents 

and recalling medical devices, second 

edition. 

http://imed.ir/ExtendedModules/Docum

ent/UI/DownloadFile.aspx?FileCode=c7

f90238-79a8-4a21-933c-

537f0e307711&fileid=198  [In Persian] 

25. General Department of Medical 

Equipment (2007). How to buy 

domestically produced medical 

equipment. 

http://imed.ir/ExtendedModules/Docum

ent/UI/DownloadFile.aspx?FileCode=30

99d855-c7f5-47ff-8754-

7083cda736fd&fileid=20  [In Persian] 
 

 

 

 

Please cite this article as: 

 

Fatemeh Ghaderi, Ali Rajabzadeh Ghatari, Reza 

Radfar.Title: Improving the Process of Providing 

Medical Supplies by Designing an Optimal Model 

of Purchasing Expertise Based on the Delphi 

Technique. Int J Hosp Res. 2023; 12(1). 

https://jcoc.sbu.ac.ir/article_99373_f4c40abd25b2fcff6183233ad281d706.pdf
https://jcoc.sbu.ac.ir/article_99373_f4c40abd25b2fcff6183233ad281d706.pdf
http://journal.rums.ac.ir/article-1-5107-en.html
http://journal.rums.ac.ir/article-1-5107-en.html
http://imed.ir/ExtendedModules/Document/UI/DownloadFile.aspx?FileCode=c7f90238-79a8-4a21-933c-537f0e307711&fileid=198
http://imed.ir/ExtendedModules/Document/UI/DownloadFile.aspx?FileCode=c7f90238-79a8-4a21-933c-537f0e307711&fileid=198
http://imed.ir/ExtendedModules/Document/UI/DownloadFile.aspx?FileCode=c7f90238-79a8-4a21-933c-537f0e307711&fileid=198
http://imed.ir/ExtendedModules/Document/UI/DownloadFile.aspx?FileCode=c7f90238-79a8-4a21-933c-537f0e307711&fileid=198
http://imed.ir/ExtendedModules/Document/UI/DownloadFile.aspx?FileCode=3099d855-c7f5-47ff-8754-7083cda736fd&fileid=20
http://imed.ir/ExtendedModules/Document/UI/DownloadFile.aspx?FileCode=3099d855-c7f5-47ff-8754-7083cda736fd&fileid=20
http://imed.ir/ExtendedModules/Document/UI/DownloadFile.aspx?FileCode=3099d855-c7f5-47ff-8754-7083cda736fd&fileid=20
http://imed.ir/ExtendedModules/Document/UI/DownloadFile.aspx?FileCode=3099d855-c7f5-47ff-8754-7083cda736fd&fileid=20

