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Abstract 

Aim:  This study estimated the GDP share of pharmaceuticals in Iran based on the drivers of pharmaceutical expendi-
ture and compared it with that of 31 members of the Organisation for Economic Cooperation and Development 
(OECD).

Subject and methods:  The factors contributing to pharmaceutical expenditure were identified through literature 
review and studied by 8 experts to classify the factors. Then, using the panel data method, a model was built to esti-
mate the GDP share of pharmaceutical expenditure based on the extracted factors of the selected countries in Iran’s 
model. To explain the observed differences, several regression analyses were performed based on cross-sectional 
data. The analyses were performed using EVIEWS software, version 10.

Results:  The explanatory variables for the selected countries in the panel model (R2 = 0.98) were specified. Govern-
ment health expenditure (β = 0.1432), the share of generic drugs (β = − 0.0143), gross domestic product (GDP) per 
capita (β = − 0.0058) and the rate of disability-adjusted life-years (DALY) (β = 0.0028) contributed most to pharma-
ceutical expenditure. In comparison, in the Iranian estimation model (R2 = 0.84), government health expenditure 
(β = 0.0536) and the share of generic drugs (β = 0.0369) had a significant impact on pharmaceutical expenditure. 
In the estimation model with more estimators for Iran (R2 = 0.99), government health expenditure (β = 0.1694), 
disease prevalence (β = 0.0537), the share of generic drugs (β = 0.0102), the DALY rate (β = 0.0039), GDP per capita 
(β = − 0.0033), and the drug price index (β = 0.0007) contribute most to pharmaceutical expenditure.

Conclusion:  In the models of the study, factors related to the structure of the healthcare system and the pharmaceu-
tical system contributed most to pharmaceutical expenditure as a share of GDP. Moreover, disease profiles show its 
predictive role in the second model for Iran.
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Background
In recent decades, the cost of health care in general and 
pharmaceutical care in particular has been increasing 
due to the tremendous growth rate in the utilization of 
health care services, technological advancement, popula-
tion growth, lifestyle changes resulting from industriali-
zation, and the emergence of new diseases [14, 15]. This 
is an inevitable and logical process, with previous studies 
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showing that advances in pharmaceutical technology 
lead to improvements in patients’ quality of life [9, 12].

Nevertheless, the sharp increase in drug costs has 
become one of the most important problems in health 
care, even in developed and rich countries [17]. There-
fore, the financing of pharmaceutical expenditure has 
moved to the forefront of health policy and is also the 
greatest challenge [4, 16]. Most countries around the 
world are adopting a variety of strategies to control the 
growing healthcare expenditure, especially the part 
attributable to the cost of drugs, as controlling this part 
plays a crucial role in managing the overall healthcare 
expenditure. A review study conducted in 2014 showed 
that the most important factor that governments con-
sider in controlling drug expenditure is factors related to 
price, utilization, therapeutic choice, demand and health 
care system [16].

Pharmaceutical expenditure as a percentage of GDP 
shows how much of the country’s total income is spent 
on the pharmaceutical sector [7]. Although pharmaceu-
tical expenditure in the most OECD countries covers 
spending on prescription and over-the-counter medi-
cines consumed as outpatient treatment [8], pharma-
ceutical expenditure in Iran is included pharmaceutical 
spending on outpatient and inpatient medicines. Empiri-
cal studies have shown that there is a strong relationship 
between GDP and pharmaceutical sector profits and 
health expenditure in general [19]. On the other hand, 
health expenditure and GDP have a reciprocal relation-
ship in each country. Shaikh and Gandjour [21] pointed 

out that GDP has a strong positive impact on pharma-
ceutical expenditure, with an elasticity of more than one 
in countries with low pharmaceutical expenditure and 
countries with high economic freedom. On the other 
hand, public expenditure on medicines has a negative 
impact on GDP per capita, especially in countries with 
limited economic freedom [21].

In the OECD (Organisation for Economic Cooperation 
and Development) countries, health expenditure as a per-
centage of GDP has increased, but the extent of this phe-
nomenon varies between these countries [6, 18]. In many 
of these countries, this growth is outpacing economic 
growth and it is forcing governments to spend a larger 
share of the budget on it. For example, in 2017, the largest 
GDP share of pharmaceutical expenditure is attributed 
to Greece, which is 2.2 percent, and the smallest share is 
attributed to Luxembourg and Denmark, whose share is 
0.06 percent [11, 23]. Between 2007 and 2018, the largest 
growth in annual pharmaceutical expenditure belonged 
to South Korea, with Greece showing a negative trend in 
this area [11, 23].

Although, as shown in Fig.  1, the GDP share of phar-
maceutical expenditure in Iran (calculated by divid-
ing pharmaceutical expenditure (obtained from Iranian 
Pharmaceutical statistics datasheet1) into Iran GDP 
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Fig. 1  Comparison between pharmaceutical expenditure of Iran and the selected OECD countries (based on the [8])

1  - https://​www.​fda.​gov.​ir/​fa/%​D8%​A7%​D8%​B7%​D9%​84%​D8%​A7%​D8%​B9%​
DB%​8C%​D9%​87%​E2%​80%​8C%​D9%​87%​D8%​A7/%​D8%​A7%​D9%​85%​D8%​A7%​
D8%​B1%​D9%​86%​D8%​A7%​D9%​85%​D9%​87-%​D8%​AF%​D8%​A7%​D8%​B1%​D9%​
88%​DB%​8C%​DB%​8C-%​D8%​B3%​D8%​A7%​D9%​84-​1399

https://www.fda.gov.ir/fa/%D8%A7%D8%B7%D9%84%D8%A7%D8%B9%DB%8C%D9%87%E2%80%8C%D9%87%D8%A7/%D8%A7%D9%85%D8%A7%D8%B1%D9%86%D8%A7%D9%85%D9%87-%D8%AF%D8%A7%D8%B1%D9%88%DB%8C%DB%8C-%D8%B3%D8%A7%D9%84-1399
https://www.fda.gov.ir/fa/%D8%A7%D8%B7%D9%84%D8%A7%D8%B9%DB%8C%D9%87%E2%80%8C%D9%87%D8%A7/%D8%A7%D9%85%D8%A7%D8%B1%D9%86%D8%A7%D9%85%D9%87-%D8%AF%D8%A7%D8%B1%D9%88%DB%8C%DB%8C-%D8%B3%D8%A7%D9%84-1399
https://www.fda.gov.ir/fa/%D8%A7%D8%B7%D9%84%D8%A7%D8%B9%DB%8C%D9%87%E2%80%8C%D9%87%D8%A7/%D8%A7%D9%85%D8%A7%D8%B1%D9%86%D8%A7%D9%85%D9%87-%D8%AF%D8%A7%D8%B1%D9%88%DB%8C%DB%8C-%D8%B3%D8%A7%D9%84-1399
https://www.fda.gov.ir/fa/%D8%A7%D8%B7%D9%84%D8%A7%D8%B9%DB%8C%D9%87%E2%80%8C%D9%87%D8%A7/%D8%A7%D9%85%D8%A7%D8%B1%D9%86%D8%A7%D9%85%D9%87-%D8%AF%D8%A7%D8%B1%D9%88%DB%8C%DB%8C-%D8%B3%D8%A7%D9%84-1399
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(obtained from World Bank database [25]) was lower 
than the average of this indicator in most OECD coun-
tries [3], it has shown an upward trend recently.

On the other hand, in recent years, especially after the 
Health Transition Plan (HTP), the government’s share 
in financing health and pharmaceutical expenditure has 
increased [24]. In some cases, this has resulted in the 
government and public insurance companies becoming 
indebted to suppliers, manufacturers, distributors and 
retailers of medicines, and the pharmaceutical supply 
chain being disrupted. Evidence shows that policy meas-
ures to control drug costs have a negative impact on the 
research and development process of the pharmaceuti-
cal industry. Therefore, in order to take effective policy 
measures, it is necessary to estimate pharmaceutical 
expenditures and evaluate the main factors contributing 
to pharmaceutical expenditure because policy makers 
should know the factors affecting costs in order to man-
age the budget [16].

The debate on pharmaceutical expenditure has gener-
ated a wide range of literature [4, 9, 22]. Nevertheless, 
from an aggregate perspective, there are very few studies 
that address the role of this expenditure in the GDP share 
of a country, and this work contributes to this debate. The 
objectives of this study are to estimate the GDP share of 
pharmaceuticals based on the drivers of pharmaceutical 
expenditure. Moreover, we intend to estimate this share 
for pharmaceutical expenditure in Iran.

Methodology
Study design
This retrospective study was conducted in 2019 and 
involved Iran and 31 OECD countries in the analysis. To 
achieve the research objectives, this study was conducted 
in four phases. In the first phase, the main factors con-
tributing to pharmaceutical expenditure were identified 
and in the other phases, OECD and Iran models were 
estimated for the GDP share of pharmaceutical expend-
iture. To be more specific, in the second phase, a panel 
data method was used to develop a model to estimate the 
GDP share of pharmaceutical expenditure in the selected 
OECD countries. Then, in the third phase, based on the 
time-series regression analysis method and the selected 
variables, a model was developed to estimate the GDP 
share of pharmaceutical expenditure in Iran vis-à-vis that 
of the other countries in our sample. Then, in addition to 
our previous two models, another model with more esti-
mators was presented to estimate the GDP share of phar-
maceutical expenditure in Iran.

Data collection
Due to the interdisciplinary nature of this study, related 
keywords were searched in Google scholar and Scopus 

databases. The search keywords were “Pharmaceutical 
Expenditure” OR “Health Expenditure” AND “Factor” OR 
“Variable”. Snowball method was used in order to complete 
search results. The search result yielded a total of 126 stud-
ies. After removing 25 duplicates and non-English, the title 
and abstract of the remaining 101 studies were screened 
for relevancy. Sixty-one obviously irrelevant studies were 
excluded. Forty citations were selected for full-text review, 
of which 21 studies were included. Then, model variables 
selected based on the literature and experts’ opinions con-
sidering the availability of data.

The factors contributing to pharmaceutical expendi-
ture were identified through selected literatures and were 
examined by 8 health economists, third-party payers and 
pharmaceutical policy makers to review and classify the 
factors. The effective factors that emerged from the litera-
ture review were then refined and selected through expert 
interview. Table 1 shows the independent variables in the 
study models and the data sources.

The OECD countries whose data were used for the 
study included Australia, Austria, Belgium, Canada, Czech 
Republic, Denmark, Finland, France, Germany, Greece, 
England, Hungary, Iceland, Ireland, Italy, Japan, South 
Korea, Luxembourg, Mexico, the Netherlands, Norway, 
Lithuania, Poland, Portugal, Slovakia, Spain, Sweden, Swit-
zerland, Estonia, Slovenia and Latvia.

The data for the panel data models were obtained from 
2008 to 2017. In addition, the time-series data for Iran were 
extracted for a period of 20 years (1998–2017), as we had 
more historical data available in the case of Iran.

Data analysis
The variables extracted in the first phase were screened and 
classified into five general categories:

(1) Macroeconomic factors; (2) health system structure; 
(3) pharmaceutical system structure; (4) disease profiles; 
(5) innovation.

Then, the GDP share of pharmaceutical expenditure was 
estimated based on the above regressors in the three differ-
ent models using EVIEWS software, version 10.

The introduction of the models and their variables
Three models were constructed to estimate the factors 
influencing the OECD and Iran on their GDP share of 
pharmaceutical expenditure.

Estimation of the GDP share of the pharmaceutical 
expenditure of the OECD countries using the panel data 
method
The basic panel data framework is as follows:

Y _it = α_i+ βX_it+ U_it,
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where α is the constant, β is the coefficient, and Uit is the 
error term U_it ~ N(0.δ^2). In this model, Yit represents a 
panel data observation. Yit is observed for all individuals 
i = 1, …, N over all time periods t = 1, … ,T.

In the panel data model of the OECD countries, the 
share of pharmaceutical expenditure was estimated for 
the selected OECD countries based on data access. In 
this model, GDP per capita was used as a proxy for mac-
roeconomic factors. Since it is considered in terms of PPP 
and the dollar value in 2011, the effect of price changes 
and inflation has not been not taken into account (the so-
called real GDP).

The data for each variable were entered into the soft-
ware for conducting panel data analysis tests, and 
required analyses, namely reliability test, aggregate test, 
F-Limer test and Hausman test, were conducted.

Estimation of the GDP share of pharmaceutical expenditure 
in Iran using the time‑series method
In the comparative estimation model for Iran, the varia-
bles mentioned in the previous model were used as inde-
pendent variables to compare the two models. GDP share 
of pharmaceutical expenditure as dependent variable, 
were calculated by dividing Iran’s pharmaceutical expen-
ditures (obtained from Iranian pharmaceutical statistical 
datasheet published by the Iranian Ministry of Health2) 
into Iran’s GDP (obtained from World Bank database 
[25]). To perform the time-series regression analysis in 
this study, the Segmented Regression Interrupted Time-
Series model was used.

To test the time-series regression assumptions and 
model validity, required analyses namely, reliability, 
residual normality, autocorrelation, and heterogeneity 
tests were conducted.

Then, given the limitations in the selection of variables 
for the comparative model for Iran, in another model, the 
GDP share of pharmaceutical expenditure in Iran was 
examined separately with an extended set of independent 
variables.

Estimating the GDP share of pharmaceutical expenditure 
in Iran with more variables
In this model, in addition to the variables mentioned in 
the previous models, pharmaceutical price index, disease 
prevalence, and new drugs entering the market each year 
were considered as independent variables.

The data for each variable for Iran were entered into the 
software for the statistical analysis of time-series regres-
sion analysis. Other required analyses were performed, 

namely, reliability study, residual normality study, auto-
correlation study, and heterogeneity analysis. The results 
are presented in the next section.

Findings
Estimation of the GDP share of pharmaceutical 
expenditure in the OECD countries using the panel data 
method
The Levin–Lin-Chu (LLC) test was used for the existence 
of a unit root. The results showed that all variables were 
stationary in level.

The F-Limer test was used to test the validity of the 
panel data model against the pooled model. The results of 
the F-Limer test showed that the p-value is less than the 
significance level of 0.05 (probability = 0.0001); therefore, 
the panel data model was used to estimate the proportion 
of the pharmaceutical expenditure of the OECD coun-
tries. In addition, the Hausman test was used to choose 
between the fixed-effect approach and the random-effect 
approach. The results confirmed the fixed-effect model 
(probability = 0.0001). Thus, pharmaceutical expenditure 
(as a share of GDP) in the OECD countries was examined 
using the fixed-effect panel data approach. The results are 
presented in Table 2.

The value of R-squared (R2) confirms that the model 
was a good fit. The R2 value indicates that the model was 
able to explain 97.94% of the variance present in the data. 
Thus, based on the data collected, an estimation model 
for the share of pharmaceutical expenditure in GDP of 
OECD countries could be:

where Y = the share of pharmaceutical expenditure in 
GDP for OECD countries; GDP = gross domestic prod-
uct per capita; GHE = government health expenditure 
(% of total expenditure); DALY = the rate of disability-
adjusted life-years, and GENERICVOL = generic drug 
volume as a percentage of total pharmaceutical market 
volume.

Y = 1.1942− 0.0058 ∗ GDP + 0.1432 ∗GHE

+ 0.0028 ∗ DALY − 0.0143 ∗GENERICVOL,

Table 2  Results from the estimation model of OECD countries 
from 2008 to 2017  Source: EVIEWS software, version 10

Independent variables Coefficient t-Statistic Probability

C 1.1942 1.211 0.2308

GDP − 0.0058 − 5.5823 0.0000

GHE 0.1432 7.1777 0.0000

DALY 0.0028 2.0726 0.0428

GENERICVOL − 0.0143 − 4.8635 0.0000

R-squared: 0.9794 Probability (F-statistic): 
0.0001

2  - https://​www.​fda.​gov.​ir/​fa/%​D8%​A7%​D8%​B7%​D9%​84%​D8%​A7%​D8%​B9%​
DB%​8C%​D9%​87%​E2%​80%​8C%​D9%​87%​D8%​A7/%​D8%​A7%​D9%​85%​D8%​A7%​
D8%​B1%​D9%​86%​D8%​A7%​D9%​85%​D9%​87-%​D8%​AF%​D8%​A7%​D8%​B1%​D9%​
88%​DB%​8C%​DB%​8C-%​D8%​B3%​D8%​A7%​D9%​84-​1399

https://www.fda.gov.ir/fa/%D8%A7%D8%B7%D9%84%D8%A7%D8%B9%DB%8C%D9%87%E2%80%8C%D9%87%D8%A7/%D8%A7%D9%85%D8%A7%D8%B1%D9%86%D8%A7%D9%85%D9%87-%D8%AF%D8%A7%D8%B1%D9%88%DB%8C%DB%8C-%D8%B3%D8%A7%D9%84-1399
https://www.fda.gov.ir/fa/%D8%A7%D8%B7%D9%84%D8%A7%D8%B9%DB%8C%D9%87%E2%80%8C%D9%87%D8%A7/%D8%A7%D9%85%D8%A7%D8%B1%D9%86%D8%A7%D9%85%D9%87-%D8%AF%D8%A7%D8%B1%D9%88%DB%8C%DB%8C-%D8%B3%D8%A7%D9%84-1399
https://www.fda.gov.ir/fa/%D8%A7%D8%B7%D9%84%D8%A7%D8%B9%DB%8C%D9%87%E2%80%8C%D9%87%D8%A7/%D8%A7%D9%85%D8%A7%D8%B1%D9%86%D8%A7%D9%85%D9%87-%D8%AF%D8%A7%D8%B1%D9%88%DB%8C%DB%8C-%D8%B3%D8%A7%D9%84-1399
https://www.fda.gov.ir/fa/%D8%A7%D8%B7%D9%84%D8%A7%D8%B9%DB%8C%D9%87%E2%80%8C%D9%87%D8%A7/%D8%A7%D9%85%D8%A7%D8%B1%D9%86%D8%A7%D9%85%D9%87-%D8%AF%D8%A7%D8%B1%D9%88%DB%8C%DB%8C-%D8%B3%D8%A7%D9%84-1399
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The following is an analysis of the above equation 
results:

1.	 GDP has a positive impact on pharmaceutical spend-
ing (as a share of GDP). The GDP regression coeffi-
cient of the test shows that when GDP increases by 1 
unit, Y decreases by 0.0058 units.

2.	 The GHE regression coefficient is + 0.1432, which 
means that this variable has a positive effect on the 
dependent variable, and if GHE increases by 1 unit, 
then the dependent variable will increase by 0.1432 
units.

3.	 DALY has a positive correlation with the dependent 
variable. The DALY regression coefficient of the test 
is + 0.0028, which means that if DALY increases by 1 
unit, then the dependent variable increases by 0.0028 
units.

4.	 GENERICVOL has a negative effect on the depend-
ent variable. The results show that when GENER-
ICVOL increases by 1 unit, the dependent variable 
decreases by − 0.0143 units.

Estimation of the GDP share of pharmaceutical 
expenditure in Iran using the time‑series method
To evaluate the presence of the unit root, augmented 
Dicky–Fuller (ADF) test was used. The results showed 
that Y, GDP, GHE and DALY are stationary in first dif-
ferences; however, GENERICVOL is stationary in level. 
Since one variable was stationary in level, while others 
were stationary in the first difference, the co-integration 
test was necessary. The results of the co-integration test 
showed that the variables were co-integrated.

Therefore, compared to the previous model, pharmaceu-
tical expenditure (as a share of GDP) in Iran was evaluated 
over the period 1999–2017 using a time-series regression 
model, and the following results were obtained (Table 3).

The residuals of the equation were tested for the pres-
ence of non-normality, heteroscedasticity, and serial 

correlation. The results showed that the model does not 
have the problem of non-normality, heteroscedasticity, 
and autocorrelation. The value of R-squared (R2) con-
firmed that the model was a good fit. The R2 value indi-
cated that the model was able to explain 84.42% of the 
variance present in the data. Thus, based on the results, 
an estimation model for the GDP share of pharmaceuti-
cal expenditure in Iran could be:

The following is an analysis of the equation:

1.	 In this estimation model with this set of factors, GDP 
has no significant effect on the dependent variable 
(p-value > 0.05).

2.	 The positive coefficient of the GHE shows that this 
variable has a positive effect on Iran’s pharmaceutical 
expenditure (as a share of GDP). A one-unit increase 
in the GHE could lead to a 0.0536 increase in the 
dependent variable.

3.	 DALY has no significant effect on the dependent var-
iable in this model (p-value > 0.05).

4.	 The positive coefficient of GENERICVOL shows 
that this variable has a positive and significant effect 
on Iran’s pharmaceutical expenditure (as a share 
of its GDP). This means that a one-unit increase in 
GENERICVOL could lead to a 0.0369 increase in the 
dependent variable.

Estimating the GDP share of pharmaceutical expenditure 
in Iran using other variables
For the quantitative assessment of pharmaceutical 
expenditure (as a share of GDP) in this estimation model, 
the dependent variable was determined by another set of 
independent variables.

The results of the unit root test (ADF) showed that 
Y, GDP, GHE, GENERICVAL, PRICE, INNOVATION 
and DALY are stationary in first differences. However, 
PREVALENCE is stationary in level. Since one variable 
is stationary in level while others are stationary in the 
first difference, the co-integration test was necessary. The 
results of the co-integration test showed that the data are 
co-integrated across variables.

Therefore, pharmaceutical expenditure (as a share of 
GDP) in Iran over the period 1999–2017 was evaluated 
using a time-series regression model. The results are pre-
sented below (Table 4).

The tests related to non-normality, autocorrelation 
and heteroscedasticity of the equation residuals showed 
that the model did not have the problem of non-nor-
mality, serial correlation, and heteroscedasticity. The 

Y = −4.1597+ 0.0001 ∗GDP + 0.0536 ∗GHE

+ 0.0019 ∗ DALY + 0.0369 ∗ GENERICVOL.

Table 3  Results from the estimation model of Iran from 1999 to 
2017  Source: EVIEWS software, version 10

Independent variables Coefficient t-Statistic Probability

C − 4.1597 − 2.2993 0.0443

GDP 0.0001 0.1119 0.9131

GHE 0.0536 5.5145 0.0003

DALY 0.0019 0.6789 0.5126

GENERICVOL 0.0369 2.7862 0.0192

R-squared: 0.8442 Probability (F-statistic): 
0.0001

D.W stat: 2.3749
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model was able to explain up to 99% of the variance pre-
sent in the data (R2 = 0.99); therefore, it was accepted as 
a good fit. The estimation model of Iran’s pharmaceuti-
cal expenditure yielded the following equation:

where Y = Iran’s pharmaceutical expenditure (as a share 
of its GDP); GDP = gross domestic product per cap-
ita; GHE = government health expenditure (as a % of 
GDP); GENERICVAL = the value of generic drugs as 
a share of the total value of the pharmaceutical market; 
PRICE = price index; INNOVATION = new drugs enter-
ing the market each year; DALY = the rate of disability-
adjusted life-years, and PREVALENCE = prevalence of 
disease.

The following is an analysis of the equation:

1.	 GDP has a negative effect on the dependent vari-
able. The GDP regression coefficient of the test is 
−  0.0033, which means that a one-unit increase in 
GDP leads to a 0.0033 decrease in the dependent var-
iable.

2.	 The GHE has a positive correlation with the depend-
ent variable. The regression coefficient of the GHE is 
0.1694, which means that a one-unit increase in GHE 
leads to a 0.1694 increase in the dependent variable.

3.	 GENERICVAL has a positive effect on the depend-
ent variable. The regression coefficient of this vari-
able indicates that when GENERICVAL increases 
by 1 unit, the dependent variable increases by 0.0102 
units.

4.	 The PRICE has a positive effect on the dependent 
variable. The regression coefficient of this variable 

Y = −52.42− 0.0033 ∗GDP+ 0.1694 ∗GHE

+ 0.0102 ∗ GENERICVAL

+ 0.0007 ∗ PRICE+ 0.0002 ∗ INNOVATION

+ 0.0039 ∗ DALY+ 0.0537 ∗ PREVALENCE,

indicates that when PRICE increases by 1 unit, the 
dependent variable increases by 0.0007 units.

5.	 INNOVATION has no significant effect on the 
dependent variable in this model (p-value 0.05).

6.	 DALY has a positive correlation with the depend-
ent variable. The regression coefficient of DALY is 
0.0039, which means that if DALY increases by 1 
unit, then the dependent variable increases by 0.0039 
units.

7.	 PREVALENCE has a positive effect on the depend-
ent variable in this model. The regression coeffi-
cient of this variable indicates that if PREVALENCE 
increases by 1 unit, then the dependent variable will 
increase by 0.0537 units.

Discussion
This study set out to estimate the relationship between 
pharmaceutical expenditure (as a share of GDP) and the 
factors affecting this proportion in Iran and the selected 
OECD countries. For this purpose, a panel data model 
was used for the OECD countries and a time-series 
regression model was used for Iran vis-à-vis the selected 
OECD countries. In addition, a second time-series 
regression model with an extended set of factors was 
used for Iran.

The results of the panel model for the OECD coun-
tries show that government health expenditure as a 
percentage of the total expenditure (β = 0.1432), the 
share of generic drugs in the pharmaceutical market 
(β = -0.0143), GDP per capita (β = − 0.0058), and the rate 
of disability-adjusted life-years (β = 0.0028) contribute 
most to pharmaceutical expenditure (as a share of GDP) 
(the conceptual model for the estimation model of the 
selected OECD countries is shown in Fig. 1). In compari-
son, in our first estimation model for Iran (R2 = 0.84), of 
these four variables, government health expenditure as 
a percentage of the total expenditure (β = 0.0536) and 
the share of generic drugs in the pharmaceutical market 
(β = 0.0369) had a significant effect on pharmaceutical 
expenditure (as a share of GDP). In both models, factors 
related to the structure of the health care system (the 
GHE variable) and the structure of the pharmaceutical 
system (the GENERICVAL variable) are important deter-
minants of the share of pharmaceutical expenditures in 
the GDP. The government’s share of health expenditure 
was used to explain the government’s financial participa-
tion in health expenditure. This variable had the largest 
regression coefficient in both estimation models. This 
result is consistent with the findings of Hsieh et al. [10] 
and Roy et al. [20], who suggest that an increase in gov-
ernment financial participation in health spending can 

Table 4  Results from the second estimation model of Iran from 
1999 to 2017  Source: EVIEWS software, version 10

Independent variables Coefficient t-Statistic Probability

C − 52.4201 − 4.9740 0.0006

GDP − 0.0033 − 3.5449 0.0053

GHE 0.1694 8.5718 0.0000

DALY 0.0039 4.0904 0.0022

GENERICVOL 0.0102 3.6207 0.0047

PRICE 0.0007 4.1996 0.0018

INNOVATION 0.0002 1.0365 0.3244

PREVALENCE 0.0537 4.9530 0.0006

R-squared: 0.9967 Probability (F-statistic): 
0.0001

D.W stat: 2.4733
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improve access to health services, which in turn can 
increase health and pharmaceutical spending. Majority 
of health expenditures in Iran including pharmaceutical 
expenditure are reimbursed by Social Security Organiza-
tion (public), Medical Services Insurance Organization 
(governmental), Medical Insurance Services Organiza-
tion of Armed Forces (governmental), and supplemen-
tary private insurances [5].

In addition, the share of generic drugs was used as a 
quantitative indicator of the drug market structure and 
prescribing practices. In our estimation model for the 
selected OECD countries, this variable has a negative 
impact on the dependent variable. This result is consist-
ent with the findings of Andersson et al. [1] and Lu et al. 
[13] and supports the fact that switching the drug market 
to generics can go a long way toward controlling pharma-
ceutical expenditures.

Due to some limitations in data collection in the esti-
mation models for Iran, locally manufactured drugs were 
considered as generic drugs. The results show that the 
share of generic drugs positively affects pharmaceutical 
expenditures (as a share of GDP). This positive relation-
ship can be partly explained by the response of domestic 
pharmaceutical companies to price control policies; these 
companies introduced a new branded generic drug into 
the pharmaceutical market and, subsequently, encouraged 
prescribers to prescribe more expensive drugs. Another 
important reason lies in Iran’s main policy. Pharmaceutical 
policy in Iran is based on generic drug policy and has some 
differences compared to the policy of the OECD countries. 

In these countries, branded drugs command a very large 
share in drug expenditure and switching to generic drugs 
logically leads to cost reduction. But in Iran, higher use of 
generics also means higher costs because of the large share 
of generic drugs in drug expenditure (Fig. 2).

The results of the second estimation model for Iran 
with more variables show that government health 
expenditure as a share of GDP (β = 0.1694), disease 
prevalence (β = 0.0537), generic drugs’ share of the 
pharmaceutical market (β = 0.0102), rate of disabil-
ity-adjusted life-years (β = 0.0039), GDP per cap-
ita (β = −  0.0033), and pharmaceutical price index 
(β = 0.0007) contribute most to pharmaceutical 
expenditure (as a share of GDP). The innovation varia-
ble had no significant effect in this model, where factors 
related to health system structure, disease profiles and 
pharmaceutical system structure contributed most to 
pharmaceutical expenditure as a share of GDP in Iran.

Factors related to disease profile (DALY and PREVA-
LENCE) had a positive correlation with pharmaceutical 
expenditure (as a share of GDP). This result is in good 
agreement with the results of Roy et al. [20]. However, 
the result of the innovation variable is, however, at vari-
ance with that of a study by Awad et  al. [2] who indi-
cated that innovation is an important factor affecting 
drug expenditure. Most innovations in Iran have been 
carried out in recent years; therefore, it is necessary to 
evaluate the effect of innovation in the long run.

The conceptual model used to estimate the models 
for Iran is constructed as follows (Fig. 3).

Fig. 2  Conceptual model for the pharmaceutical expenditure of the selected OECD countries
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Conclusion
In our model of the selected OECD countries and Iran, 
factors related to the structure of the health care sys-
tem and the structure of the pharmaceutical system 
contributed most to the GDP share of pharmaceutical 
expenditure. Moreover, in the second estimation model 
of Iran, the disease profiles of the country were added 
as a contributing factor to the GDP share of pharma-
ceutical expenditure in this country.
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