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Background: Low productivity and consequently increased health costs can 

cause various problems in society and the welfare of individuals. The first 

effect of the high cost of production in the health sector is the collapse of 

hospitals and health centers into a cost-inflation spiral. 

Methods: This was a descriptive-analytical study. A review section has been 

revised to describe the concept of productivity through narrative literature 

review in the descriptive section, using the time series data of 1991-2012 of the 

Statistics Center of the Islamic Republic of Iran. The micro and macro 

indicators of health economy and health sector productivity are presented and 

analyzed graphically with the help of Excel software 

Results: From the economic point of view, productivity is defined as the ratio 

of output to input. The results showed that inflation in the health sector was 

higher than general inflation in the period under study and that out of pocket 

expenses were made to cope with inflation in the health sector. On the other 

hand, the growth rate of production in the entire health sector was decreased, 

and the number of physicians and bed potency was reduced. 

Conclusion: The final result of this study showed that the productivity of the 

health sector is not in good condition. Despite the increase in the number of 

beds and doctors in the last two decades, the added-value and production of the 

entire health sector have not grown significantly. 
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Introduction  

n recent decades health systems around the 

world, without exceptions, have faced the 

challenge of inflationary pressures. The problem 

of rising expenditure of the health budget in our 

country has become more complex due to its 

dependence on oil revenues and consequently, 

the impact of oil revenue fluctuations on the 

health system performance. Fluctuations in oil 

revenues, in addition to affecting other parts of 

the country, have led to poor stability in health 

sector policies, particularly in the area of  

finance (1, 2).   

Generally, several factors have been suggested 

increasing public sector expenses and pressure on 

the public budget (3, 4). Similarly, the health 

sector as an industry that converts inputs into 

products in the form of health services and goods 

must operate efficiently and be at the frontier of its 

production capabilities (5). 

The issue of efficiency and productivity in the 

health sector is important both at the micro-level 

such as hospitals, and at the macro level, i.e., the 

whole health system. The importance of 

productivity in the economy and the country is 

well reflected in the policies of a resistive 

economy. The newest growth models are also the 

sole catalyst for sustainable economic growth in 

productivity growth. Based on classical 

microeconomic models, the point where the 

average production curve of a firm is maximized, 

the mean cost curve of the variable production is 

minimized, and at the point where the final cost of 

production is minimized, the final output is 

maximized (6).  

Therefore, it is clear that efficiency and 

productivity play a key role in controlling costs, 

especially for firms such as hospitals. So far, no 

similar study has been conducted on the 

examination and analysis of health productiveness 

in the country, and most of the research work in 

this field has investigated and analyzed the 

efficiency of the health system at a micro-level 

(hospitals and healthcare centers). These include 

the studies of Azar, Hoseini Nassab, Sabagh 

Kermani, Karimi, Fattahi, Pirani, Kiani for 

efficiency and situational analysis of Rezapour's 

health system allocation and Ahmadi's inflation 

indicators in the health system (7-12).  Moreover, 

related external studies include Atella and Färe, 

Roberts on productivity, Ancarani, Alin O, 

Marieta, Eling and Kirigia, Al-Shayea, and Chan 

on efficiency (9, 13-20). However, in some studies 

on health system productivity in developed 

countries, the average productivity growth is 

mentioned as about one percent annually.  

They were quite different from the present study 

in terms of method and did not even provide a 

conceptual explanation of the subject. Hence, the 

present study is unique in this respect. Low 

productivity and, therefore, higher health costs can 

have various problems for society and the well-

being of individuals. The first effect of the high 

cost of production in the health sector is hospitals 

and health centers' declination into a cost-inflation 

spiral (2). 

Therefore, productivity and efficiency  

are some of the most fundamental areas in  

the scientific environment of the country. 

Accordingly, in this article, the authors intend to 

illustrate the country's health system's efficiency 

and effectiveness. Due to restrictions on access 

to data on the inputs and outputs of the country's 

health system, this section presents a picture of 

the health system's efficiency for measuring the 

system's output from the added-value index and 

total output in addition to measuring inputs. The 

number of beds and the workforce has been 

used. Although other factors and inputs also play 

an important role in the output of the health 

sector, no relevant data were available in this 

study. For this purpose, this article is arranged 

into several sections. The first section provides 

an overview of the concepts of productivity. The 

second part discloses the efficiency and 

productivity of the country's health system. The 

final section discusses the reasons for the low 

productivity in the health sector, its impact on 

key performance indicators, and offers ways to 

improve productivity and reduce the costs of 

producing health services. 
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Materials and Methods 

Study design and literature review 

This was a descriptive-analytical study in which 

the concept of productivity was presented in the 

review section using specific keywords related to 

the concept of productivity and searching related 

internal and external texts in databases. Thus, the 

title and abstract of all Persian and English 

language articles from 2000 to 2019 were extracted 

and screened using valid search engines such as 

Science Direct, Scopus, Pubmed, Magiran, 

Irandoc, SID, Google, scholar, Medline, and 

Embase Cochrane databases. At first, a large 

search was conducted on the Google database with 

high sensitivity, and later the search was conducted 

using proprietary strategies of each database. 

Keywords related to the concept of productivity, 

such as productivity, effectiveness, efficiency, 

added-value index, total output, total production, 

bed inpatient, manpower, workforce, and labor 

were used to increase the adequacy of the samples. 

A list of articles and books was also searched using 

the same keywords. Other words such as "health 

system," "health policy," "health sector," "health 

care system," "inflation" were added to the search 

strategy to facilitate the search process. Qualitative 

studies were also reviewed in this screening. Initial 

screening of search results by title and abstract of 

studies was performed by one of the browsers, the 

second browser independently reviewed the studies 

found, and the consensus was reached in cases 

where there was disagreement. Overall, in the first 

stage, about 1050 studies were initially evaluated, 

from which 110 studies were purposefully selected 

and reviewed in the second stage. Texts that had 

more conceptual richness (referring to the 

definition and interpretation of productivity 

concepts and other related frontiers in the field, 

opposing, and similar concepts and their 

constructs), more recent sources, authoritative 

journals or databases, and valid references were the 

criteria considered to prioritize studies (21, 22). 

Resources explaining the concept of productivity 

in other areas were excluded from the studies. 

Accordingly, the studies were ranked and studied 

in order, and finally, 20 articles were eligible for 

inclusion in the study, which was in full relation to 

the subject under study.  

Total production is the maximum amount of 

product that can be produced with any given 

combination of variable and fixed inputs. On the 

other hand, value-added in simple language is the 

difference between output and input. As most 

scientific literature has revealed, the most practical 

way to measure the productivity of a system is to 

calculate the ratio of output (total production and 

value-added) to input (bed and physician) 

annually. In the current study, this relationship was 

used to extract physicians and beds' productivity in 

the health sector. Finally, all data from articles 

were extracted and screened.  

Data sources and analysis 

In the descriptive section, information regarding 

the statistical center of the Islamic Republic of 

Iran, the microeconomic and macroeconomic 

indices of health and productivity of the health 

sector from 1991/2 to 2011/2 were presented 

graphically and analyzed with the help of Excel 

software. Data after 2012 was not available. 

The authors declare that they have complied 

with the principles of the Helsinki Declaration. 

Results 

Productivity concept 

Productivity is defined as the power of 

production and being productive (23). In the 

private and commercial sectors, productivity is 

measured by factors such as product quality, 

resource effectiveness, and customer satisfaction 

(24). Productivity represents the relationship 

between outputs and inputs in the production 

process. Improving productivity leads to the 

growth of wealth in the economy and ultimately to 

society's well-being (25).  

Engineers view productivity promotion as doing 

the most work at the lowest cost, while scientists 

define productivity promotion as doing the work 

wisely, and at the same time, managing 

productivity means achieving everything together. 

Ultimately, economists define productivity 

promotion as a more productive use of available 

resources (26).  
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As one of the most important parts of the 

government body, the health sector can play a key 

role in public sector productivity. Thornhill (2006) 

considers productivity in the public sector 

important for the following reasons: 1) The major 

part of employment is by the public system. 2) The 

government is the most important provider of 

services that affects the cost of inputs and the 

quality of firms' workforce. 3) The government 

consumes tax resources. Therefore, the 

productivity of the government body can affect the 

productivity of the economy (27-29).  

Productivity in government services are divided 

into four categories: 

 Productivity at the staff level 

 Productivity at the organization level 

 Productivity at the sector level 

 Productivity at the national staff level (23). 

Productivity metrics are divided into two 

categories, i.e., partial and general. Only one input 

is examined in partial indices, whereas in 

measuring general indices, the relation of inputs to 

total inputs is considered (30). 

In some scientific literature, productivity is 

defined as the sum of its effectiveness and 

efficiency, and thus defines productivity as a 

situation whereby the system can achieve all its 

goals through optimal use of resources. In the 

health sector, productivity refers to the fact of how 

efficiently resources are used to achieve 

effectiveness (31). McKee and Figueras (2012) 

presented indicators such as labor productivity, the 

cost-effectiveness of interventions, technical 

efficiency, and allocative efficiency to measure 

health system productivity. Table 1 lists the 

productivity matrix based on two measures of 

effectiveness and efficiency. According to this 

matrix, although the Kali health sector production 

was less than the targeted program, it was 

produced with optimum use of resources. In other 

words, the health sector has been efficient, but it 

has not been fully effective (31).  Various modes 

of combining efficiency and effectiveness have 

been shown in the productivity matrix (23).   In 

health economics literature, a concept called cost-

effectiveness is used to guarantee health sector 

policies' efficiency. Based on this method, the 

productivity of different programs is measured and 

compared by comparing costs and their 

effectiveness. Finally, the most cost-effective 

project is identified as the most productive option 

(23).   

Picture of Health Sector Productivity Status 

Due to restrictions on access to data on the 

inputs and outputs of the country's health 

system, this section presents an overview of the 

health system's productivity for measuring 

system output from the added-value index and 

total output, and the number of beds and 

workforce used to measure inputs. Although 

other factors and inputs play an important role in 

the output level of the health sector, there was no 

access to relevant data in this study. In recent 

years, the high costs of producing health services 

have led to an increase in tariffs and service 

prices, which has resulted in rising inflation in 

the health sector and consequently rising 

production costs. Figure 1 displays a comparison 

of inflation in the health sector and general 

inflation in the country. It also shows that 

inflation in the health sector has grown alongside 

general inflation. 

Besides, the high cost of health services and 

the restriction of health financing from the 

public budget have made people's payout of 

2014  much higher than the amount set out in the 

Fifth National Development Plan (Figure 2). 

The coherent movement of the percentages of 

people's out of pocket payments and health 

sector inflation in Figure 3 is evidence of the 

fact that households bore the burden of inflation 

on the health sector. 

Figure 4 presents the total production trend 

and the added-value of the health sector from 

1992 to 2012 in billion Iranian Rials. As 

noticeable, the total output and added-value of 

the health system has been rising since 2007  

but has declined steadily since then. This  

figure also shows that the output of the health 

sector is relatively stable and not significantly 

fluctuating.  
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Figure 5 discloses the growth rate of the entire 

health system's output. Unfortunately, the 

growth rate for the health sector has been 

declining for two decades since 1991, and in 

2010 this index stands at almost zero. 

Figure 6 reveals the number of beds in the 

country, and Figure 7 explains the number of 

beds increased from 1992 to 2013. According to 

this figure, in 2008, the number of beds in the 

health system has grown at a gentle slope. In 

2009, there was a slight decrease in the number 

of beds. This decline was more severe between 

2010 and 2011. After 2011, the number of beds 

has risen again. 

Figure 8 shows the number of doctors from 

1991 to 2010. Unlike the number of beds,  

the number of doctors has increased in an  

almost linear trend. In this section, the 

productivity of the health system is illustrated by 

two general system inputs: capital (bed, and 

labor (physician) (32). Figure 9 presents the 

capital productivity growth of the health system 

from 1991 to 2012. As visible, the trend of 

productivity growth has been extremely lively. 

The highest bed productivity growth was in 

2007, at about 17 %. Later the same year, bed 

productivity growth had fallen to a negative 4 %. 

Once again, bed productivity growth was 

negative in 2007 and reached a negative 13 % in 

2011.   

Figure 10 reports the productivity growth of 

the physician's input from 1992 to 2012. Once 

more, the highest productivity growth occurred 

in 1993, at the frontier of 23%. At the end of the 

year, there was a sharp decline in physician 

productivity growth. Physician productivity 

growth was zero in 2000, negative at 7 in the 

year 2007, and negative at 12 % in 2012.   

Table 1. Productivity Matrix 

 Low Efficiency High efficiency 

High Effectiveness Wasting part of the resources Achieving the goals through optimal use of resources 

Low Effectiveness 
non-achievement of goals and 

waste of scarce resources 
Low achievement of goals with optimal use of resources 

Reference: Gholipor, 2015 (23) 

 

 

Figure 1. Health Inflation and Public Inflation Comparison (Source: Study Findings) 
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Figure 2. The Rate of People's Out of Pocket Payments (Source: Study Findings) 

 

 
Figure 3. Concurrent Inflation of Health Sector and People's Out of Pocket Payments (Source: Study Findings) 

 
Figure 4. Added-value and Total Health Sector Production Trend (Source: Study Findings) 
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Figure 5. The Growth Rate of Total Health Sector Production (Source: Study Findings) 

 

Figure 6. Bed Count Trend (Source: Study Findings) 

 

Figure 7. The Growth rate of beds (Source: Study Findings) 

 

Figure 8. Trend Number of Physicians (Source: Study Findings) 
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Figure 9. Bed Productivity Growth Rate (Source: Study Findings) 

 

Figure 10. Physician Productivity Growth Rate (Source: Study Findings) 

 

Discussion 

As most scientific literature has shown, the 

most feasible way to measure a system's 

productivity is to calculate the input-output ratio. 

The current study used this relationship to derive 

physician and bed productivity in the health 

sector. The final result of this study revealed that 

the productivity of the health sector was not 

adequate. Despite the increase in the number of 

beds and physicians in the last two decades, the 

value-added and the total production of the health 

sector have not grown significantly. Through 

these terms, the authors refer to the production of 

the whole health sector, the real value of the total 

services, and marginal products produced in the 

health sector (33, 34).   

However, this study did not judge health 

system performance because according to the 

World Health Organization report in 2000, three 

general indicators for measuring health system 

performance are outlined, i.e., the level of public 

health, the accountability of the health system, 

and protection against financial risks. The health 

system's performance models refer to efficiency 

(productivity) as an intermediate target (35, 36). 

Therefore, in the current research, only the 

efficiency and productivity of the health sector of 

the country are examined. Poor productivity of 

the country's health system can be due to various 

reasons. These reasons can be classified into two 

categories: micro and macro. In the micro sector, 

i.e., hospitals and healthcare centers' level, the 

first cause of low productivity can be attributed to 

the lack of full utilization of inputs. In health 

centers, various types of inputs such as labor, 

beds, medical equipment, buildings, energy, and 

so on are used in the service production process. 

If health centers are not at the frontier of utilizing 

these inputs, they will be inefficient in the 

production process and cause loss of resources. 

Energy is one of the factors that inefficiently 

utilize the production process in the health sector, 

especially in public health centers. In some public 

health centers, due to the depreciation of 

buildings, energy consumption is extremely high, 

leading to inefficiency (12, 23, 37-39). 
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Another reason for the low productivity in the 

health sector can be found in market theory. The 

public sector is far from market-driven. One of 

the characteristics of markets is that they allocate 

resources efficiently and exploit each resource 

based on its final output. This allows the density 

of the use of inputs in firms to be distributed 

efficiently and is based on maximum 

productivity. In government health care centers, 

the way that resources are combined to produce 

services are not market-based and is far from 

technical and economic measures of production. 

This causes the inputs not to be used according to 

their production capacity. Therefore, based on the 

findings, it can be concluded that despite the 

increasing number of inputs over time the output 

of the health sector has decreased (23, 39). 

One study claims that applying different 

policies, even in similarly structured systems such 

as Italy and England, will make a difference in 

the efficiency of the health system. The NHS 

growth rate for the whole period (2004 to 2011) 

increased by 10 % and an average of 1.39 % per 

year, while overall SSN productivity increased by 

5 % at an average of 0.73 % per year. Our results 

show that different policy goals have different 

outcomes for the two countries. In the UK, the 

NHS has focused on increasing activity, reducing 

waiting times, and improving quality. Contrarily, 

Italy is more focused on cost containment and 

rational provision in the hope that it will render 

unfair and inadequate services. The findings of 

this study differ from our study findings in terms 

of the rate of change while examining different 

inputs and outputs (13). At the macro level, lack 

of evidence-based policymaking, cross-sectoral 

disagreements, lack of competitive incentives in 

the health sector, lack of complete and transparent 

buyer separation from the provider, weakness of 

the health sector financial system, etc. are noted 

as factors of reduced productivity. The lack of 

strategic purchasing in the health sector has made 

the cost of services not close to their true value, 

and providers are demanding unrealistic tariffs 

and basing prices on their monopoly power, 

especially in the public sector. In such an 

environment, no health care product will have the 

incentive to improve productivity and reduce cost 

(23, 39-41). Addressing all the factors of low 

productivity is beyond the scope of this article. 

Therefore, some undesirable effects of low 

productivity are discussed below. 

Low production efficiency (lack of optimal use 

of health system labor, equipment, and resources, 

etc.) makes the cost of health services high and 

causes inflation in the health sector (40, 41). In 

addition to this, in Iran's health system, the wage 

gap and price productivity have been drained due 

to higher wages than staff productivity. In 

economics, this rule is referred to as the Baumol 

theory. According to this theory, the growth rate 

of prices in an industry is equal to the difference 

between the growth rate of labor productivity and 

the growth rate of wages. The inflation of the 

health sector and the higher inflation of this sector 

of the whole economy are evidence of this 

phenomenon. As shown in the previous section in 

Figure 1, the inflation of the health sector has 

been higher than general inflation in recent years. 

The findings of Ahmadi et al. study of the years 

1995 to 2007 were similar to the present research 

showing that the inflation of the health sector has 

always been higher than the public sector in Iran, 

but has not been a consistent trend in public and 

private tariffs (12). Another study in the US found 

that issues such as general inflation, population 

growth, population changes, increased per capita 

public health, and intensive care services have 

been instrumental in raising consumer prices in 

the health sector (42). Some other studies have 

reported incomplete insurance coverage and the 

share of people paying premiums as factors in 

increasing health costs (43). Other researchers 

believe that increasing insurance coverage will 

cause technological changes and ultimately 

increase health costs (44). Newhouse categorizes 

these inflation factors into two groups of demand-

side that include community aging, expansion of 

insurance coverage, and supply-side category that 

consist of inducing demand, growth in 

productivity, and insurance companies' 

management and technological change (45). 
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Therefore, higher inflation in the health sector 

than in the public sector has been confirmed in 

most of these studies. In addition to the factors 

mentioned earlier, factors such as the increase in 

the quantity and quality of hospital hotels, more 

specialized human resources, etc. should also be 

added to Iran's list (12). A study in Norwegian 

hospitals shows that the rate of physicians' 

productivity declined between 2001 and 2013, 

followed by health reforms. The main reason for 

this is the lack of the support of nursing staff and 

ward secretaries (46).  According to the OECD 

productivity survey, the main reasons for the 

increase in Denmark and Canada's productivity 

are the technical changes (9). In another study for 

OECD countries, the main causes of inefficiency 

in health care were factors outside the control of 

the health system, including GDP, education, 

smoking habit, and obesity. High inflation in the 

health sector coupled with the lower purchasing 

power of the population either pushes the burden 

of financing rising health care spending on the 

public budget or increases the catastrophic health 

expenditure spending and out-of-pocket payments 

resulting in poverty from health spending. The 

concurrent movement of inflation in the health 

sector and the amount of out-of-pocket of the 

population shows that the inflationary pressure of 

the health sector in Iran has been on the rise in 

recent years. Low productivity can also affect the 

quality of health services (12, 47).   

Ancarani et al. (16), in reviewing the technical 

efficiency of Italian hospitals, found that 

managerial decisions to use more resources than 

external factors had a greater impact on health 

efficiency. Gunnarsson et al. (48) have evaluated 

the efficacy of these costs by referring to the 

magnitude and importance of government health 

and education costs in countries. They attribute 

the underlying causes of countries' inefficiencies 

to inadequate access to real resources such as 

teachers and medicine and also point out that 

higher costs will be associated with lower 

efficiency. Alin O, Marieta analyzed the 

economic efficiency of the health system in 

Europe using health indicators and the ratio of 

health costs to GDP and concluded that the 

average health expenditure efficiency in the 

European Union was less than one, concluding 

that its benefits were lower than the costs (49). A 

comparison of the average efficiency of public 

and private health expenditure in the countries of 

the region and North Africa (MENA) claims that 

the efficiency of private health expenditure has 

improved over the 2005- 2010 period and the gap 

between the efficiency of these two types of 

expenditure in the health sector has declined. The 

main reason for this is the reduction of public 

expenditure efficiency on the one hand and the 

improvement of private expenditure efficiency on 

the other. The lowest and highest average 

technical efficiency of public health expenditures 

were related to Jordan and Yemen, respectively. 

In contrast, the lowest and highest mean technical 

efficiency of private health expenditures is 

allocated to Lebanon, Mauritania, and Oman, 

respectively. This study continues to redefine 

public health expenditure, reform public health 

expenditure structure, revise the method of 

resource allocating health expenditure, and so on. 

On the other hand, it recommends helping 

improve the efficiency of private spending 

especially through the transfer of health units to 

this sector (7). Efficiency is one of the most 

important indicators of productivity. Measuring 

this index is a criterion for comparing the 

utilization of available resources against standard 

criteria or an index for assessing the performance 

of homogeneous and homogeneous units. The 

study by Rezapour et al. (50) showed that 

Southwest Asian countries suffer from economic 

inefficiencies due to the 12 % unproductivity of 

resources which is a result of poor efficiency of 

management, scale, and allocation. The study 

reported that the countries under investigation 

were able to access the same basic health 

indicators by using and allocating 88 % of the 

current health system resources. According to the 

World Health Organization, more than 50 % of 

resources in health care are inadequate (50). 

Robert's study (2008) of the inefficiencies of the 

OECD countries showed that the main reason for 
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the weakness of productivity in health systems is 

the weakness in the allocation of health system 

resources (14).  Evans (2001) attributed the 

inefficiency of health systems to the low cost of 

health care per capita. The results of some studies 

emphasize the role of management inefficiency 

(51). Good management is prominent in the 

health system, motivation, and effort of human 

resources for high-powered activity, training, and 

supply of human resources. The absence of a 

systematic assessment of the health system, lack 

of human resources in a position that is 

appropriate to their skills and education, lack of 

motivation for training promotion and 

specialization, lack of areas of creativity and 

variety, etc. can all affect the efficiency of human 

resources (8, 9). Another study does not consider 

the cause of low efficiency and increased costs in 

specialist workforce shortages but rather focuses 

on factors such as lack of utilization, maintenance 

and support, how resources are allocated at 

different levels, and how much they spend to 

improve health system performance. Overall, 

these studies emphasize the role and importance 

of managers in enhancing performance (9). 

Therefore, poor production makes the services 

provided in the health sector not of good quality 

and effectiveness. This may affect other health 

performance indicators (12).  

Conclusion  

In conclusion, suggestions for improving the 

productivity of the health sector are as follows: 

1- Requiring full and accurate implementation of 

operational budgeting in government health 

centers; 

2- Implementing performance-based 

management in the public health sector; 

3- Implementing performance-based incentive 

systems; 

4- Improving government buildings; 

5- Developing and implementing technical and 

managerial models of energy use improvement; 

6- Creating a healthy competition environment 

between health centers; 

7- Making policy for the management of 

advanced medical equipment in the health sector 

8- Providing competition among providers 

through the implementation of strategic 

purchasing; 

9- Using efficient, evidence-based manufacturing 

methods in health centers. 
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