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Abstract: Quantitative indicators related to health issues reflect a reality in the public 
health system of Romania. To accurately analyze social and health phenomena econometric 
models which have been provided by Microsoft Excel were used. The forecast covers the 
period 2015-2016 and is relevant for the analysis of the chosen indicators. 
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1. Introduction  

 
The use of social marketing in public health campaigns had as effect designing and 
implementing successful campaigns. The steps needed to design and implement a 
public health campaign are initiated in the context of identifying a health problem of 
the population that could be solved or alleviated through such a program (Brătucu, 
Enache and Pralea, 2013). 

Statistics from recent years place Romania among the countries situated on an 
average level in terms of standardized rate of mortality among the Member States of 
the European Union, with smallest incidence and prevalence rates, but with a 
growing trend. Cancer is a major public health problem throughout the world, there 
is a considerable variation in incidence, mortality, survival, environmental 
determinants, joint programs of prevention, detection, treatment, palliative 
programmes (Department of Public Health, 2011). 

In order to analyze all the information, based on a knowledge gained by 
studying econometrics, there were analyzed several aspects and socio-economic 
phenomena. For the present paper, Microsoft Office Excel was used and it helped in 
drawing conclusions that are derived from the Excel outputs. 

For analyzing the multiple regression model data has been used, referring to: 
the number of health units, the net investments in health, number of beds in public 
hospitals, the number of health professionals, the number of patients that get out of 
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the hospital, the average number of employees in health system and the net average 
monthly earned in health system. This information was obtained for 18 years, from 
1997 to 2014. Source data can be checked on www.insse.ro and relates to statistics 
date from Romania. 

Multiple regression analysis is useful for building econometric models. Thus, 
a social-economic phenomenon is influenced by the action of several factors. 
Multiple regression analysis allows the estimation of the econometric model 
parameter allows analyzing correlations between variables, testing the significance 
of the explanatory variables, helps establishing the validity of the multiple 
regression models and its use for prediction (Duguleană, 2011). 

To highlight the law which is manifested in each link, and to measure its 
tendency statistical equations are used to appropriate estimate and express the 
relationship between the form factor and the resultant feature. This function is 
known as the regression function (Petcu, 2009). 

Multiple regression purpose is to highlight the relationship between a 
dependent variable (explained endogenous) and lots of independent variables 
(explanatory factor, exogenous). The more explanatory variables inputs are 
introduced into the model, the easier it will be to identify a better model. 
 
 
2. Econometric model construction and forecasting  
 
The data used in the analysis are about: the number of health units (number of units), 
the net investments in health system (million lei current prices), the number of beds 
in public hospitals (thousand beds), the number of healthcare professionals 
(thousand), the number of patients whom get out of the hospital (thousand), the 
average number of employees in health system (thousand) and the net average 
monthly earned in health system (lei/employee).  

Multiple linear regression model equation will look like this: 
 

Y=β0 + β1X1 + β2X2 + β3X3 + β4X4 + β5X5, 
 

where: 
Y – the number of health units; 
X1 – the net investments in public health system; 
X2 – the number of beds in public hospitals; 
X3 – the number of professional staff in public health system;  
X4 – the number of patients whom get out of the hospital;  
X5 – the average number of employees in public health system; 
X6 – the net average monthly earned in public health system. 
β0, β1, β2, β3, β4, β5, β6 – the parameters of the regression model; 
e – variable error; 
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The following table presents the data used for the multiple regressions. There should 
be mentioned that the analysed period is between 1997 and 2014. 
 

Source: Statistical Yearbook of Romania, 2013 
 

Table 1. Data used for multiple regression 
 
The table of the regression for the data presented can be found below. With the Data 
Analysis tool the following results were obtained: 
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Table 2. Table of the regression model with six explanatory variables 
 

Determination coefficient was 0.93, which indicates that the model explains the 
variance in the number of hospitals in a 93% and the correlation coefficient of 0.96 
shows a strong correlation between   indicators. It notes that should be removed 
from model variables X1 and X6. The p-value of the X1 variable 0.953 is higher than 
0.05 and will be removed to obtain a better regression model. The same procedure 
was made for the X6 variable. 

The theoretical value of Student ration corresponding to 12 degrees of 
freedom and a significance level of 95% is 2.178. Using the Student test for these 
values of the economic variables used in the econometric model can be seen: the 
number of beds in public hospitals, the number of health professionals, the number 
of patients out of the hospital, the average number of employees in health system 
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significantly influence the dependent variable, and other variables (net investments 
in public health system and the net average monthly wage in health system) does not 
influence significantly the number of health units. Therefore, the variables which do 
not significantly influence the chosen Y variable will be removed from the 
econometric model. 

By eliminating the variables which did not influence significantly the number 
of sanitary units, the model can be described as: 

 

 
 

Table 3. Table of the regression model with four explanatory variables 
 
The determination coefficient R2 shows the model validity. The value is 0.937 and 
explains the variable variation for the dependent variable in the proportion of 93.7%. 
Fisher Test value indicates a significant overall regression, Significance F value 
being very small. Applying Fisher Test, it can be seen from the previous regression 
table that F * = 49.16. This value is compared with a theoretical Fisher value with 4 
and 13 degrees of freedom, which for a significance level α = 5% is 

. As F* > theoretical F, the alternative hypothesis H1 is accepted, so 
overall the regression is significant and the model is well constructed. 
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Below can be seen the evolution of the independent variable that was chosen for this 
model: 
 

 
 

Figure 1. Evolution of the number of hospitals in Romania between 1997-2014 
 
As it can be seen, the number of hospitals in Romania has continuously increased 
from 1997 till 2010. This increase was followed by a decrease in the number of 
hospitals in 2011. First we will analyze the intensity and direction of the link 
between the dependent variable and each of the six exogenous variables. In order to 
do this, we have to calculate the linear correlation coefficient Pearson. 

Based on the results, we can draw the following conclusions: between the 
number of health units and net investments in health system there is a reverse and 
very low intensity link, the correlation coefficient being -0.068. 

The link between the number of health units and the number of beds in public 
hospitals is also a reverse one, with medium intensity, with the correlation 
coefficient value -0.696. A direct link was calculated between the dependent 
variable and variables related to the number of patients that get out of the hospital 
and the average number of employees in public health system, for which calculated 
coefficients were 0.195 (weak connection) and 0.481 (average connection). Monthly 
net nominal average wage in public health system is in reverse connection with the 
dependent variable, having a correlation coefficient of -0.462. 

A quite strong and direct correlation with a coefficient of 0.87 can be 
observed between the dependent variable and healthcare professionals in public 
health system in Romania. However, it appears that the connection is weaker in the 
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recent years, which is due to the restructuring of the public health system and the 
number of health units abolished lately. 
 

 
Figure 2. The correlation between the number of hospitals and healthcare professionals 

between 1997 and 2014 
 
Further, the theoretical y values were calculated on the base of the calculated 
regression and the table shown above. Then the graphics were performed reflecting 
the adjustment variables investigated. 
 

 
 

Figure 3. Adjustment of the number of hospitals in Romania between 1997 and 2014 
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To achieve the graphical analysis of the dynamics of variables evolution a forecast 
was made for each significant independent variable in the econometric model. Using 
MS Excel the forecast for the next 2 years was made, respectively 2015-2016. Using 
the known observations for each variable, it conducted a new regression table, 
further used to calculate the theoretical x. Dummy variables were chosen for each 
specific analysis and thus were obtained following graphic models: 
 

Figure 4. Adjustment of the number of beds in public hospitals 
 
Regarding the adjustment of the number of beds in public hospitals, there can be 
noticed a continuous decline since 2001. Even if during this period, the number of 
hospitals had some small increases. 
 

 
Figure 5. Adjusting evolution for the average number of employees in public health system 
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As shown in the above graph, the evolution of the average number of employees in 
the public health system had a slump in 1999, but it also had an increased return by 
the year 2009. Starting with 2010 their number will decrease continuously until 
2014, the last year analyzed. This may be due to migration of health professionals in 
recent years from Romania. Because of the very low wages, many of the public 
health employees left their country for other countries such as France, England, Italy 
and Spain. 
 

 
 

Figure 6. Adjusting the evolution of the number of people who came out of hospital in 
Romania between 1997-2014 

 
 
In the chart shown above, large fluctuations can be seen in the evolution of the 
number of people who came out of hospital in Romania between 1997 and 2014. An 
increase was observed until 2002, when a downward trend persisted until 2006. 
Then an unexpected increase was recorded until 2010. Since then, the number of 
people who came out of the hospital has been decreasing. 

This decreasing trend from the last studied years was not pictured in a 
healthier population, but it could be due to the large number of hospitals which were 
abolished because of the lack of medical staff, and also due to restructuring projects 
carried out by the Romanian government.  
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Figure  7. Adjusting the evolution of health units in Romania between 1997-2016 
 
 
Using the data obtained by the forecast analysis for each independent variable, a 
forecast of the entire analyzed phenomenon can be made. It can be seen in the 
chart from above, the adjusted values, which were separated into three directions 
since 2014, fact which marks the lower limit and the upper limit. Between them 
the pointed forecasts are shown for the number of hospitals for the next two 
years. Between 2014 and 2016 the number of health units announces a slight 
increase. 
 
 
5. Conclusions and discussions 
 
The indicators used for this analysis are directly influenced by the economic and 
social phenomena in Romania. In the situation above presented, changes in the 
number of hospitals is the result of many influencing variables. Given the variables 
used for this analysis, it could be seen that two variables were removed from the 
model (net investments in public health system and monthly net nominal average 
wage in public health system). 

Analyzing the variable related to the number of health units in Romania, 
between 1997 and 2014, the influence of decisions taken at national level can 
easily be seen. In 2011 there was a sudden decrease in hospitals number 
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following the abolishment made after considering the objective criteria set out in 
Article 2 of the Health Ministerial Order no.241/2011. 

Following the forecast realized in this paper, an increase in the number of 
hospitals in the years 2015-2016 can be seen, growth which is beneficial to the 
economical and social development of Romania. The number of employees in public 
health system could increase and also the paid taxes to the state so that citizens will 
benefit from a large variety of quality health services. 
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