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Comparative Statistical Analysis Concerning  
„The Boom” of the Medical Equipments and 

Technologies, between United States and 
Germany 

Gabriela OPAIŢ1* 

Abstract 

The „high artillery” of the medical innovations, concerning the Medical Devices and the MedTech, 
determines the „accelerator boom” of these „Top Management Products” on the United States and 
Germany markets. These medical innovations represent the synthesis of the interdisciplinary 
connexions between Medical Clinics, medical researches, academicians and medical engineering. 
The medical researches from the medical technology sphere reflect a high level of the innovations and 
them are components of the continuous high tides of the medical discoveries. The “attraction point”, 
in the “sphere of the excitements” reflected by the high-tech medical innovations, is represented by 
the tendency concerning the miniaturisation of the medical devices with a very striking design and in 
each year, at the international level, we can see a lot of events which present these medical 
equipments accompanied by the sophisticated medical technologies which reflect “the sweet cherry on 
fancy cake”. The Medical Devices and MedTech Planet occupies on the Earth Planet, the 
principal role regarding the interventions in the view of the improvements for the health of the 
people. In this sense, the modern medical technologies, for the high quality of the medical devices, 
make the medical diagnoses and the medical interventions with the biggest precisions. In the top ten 
international medical technologies are Medtronic and Boston Scientific from the United States, 
which occupy the first two places. The American leadership in the Medical Devices sphere, at 
international level, and the German leadership in the Medical Technologies sphere, at European 
level, created two forces in the medical innovation domain with maximum effect on the Life 
Expectancy from these countries, where the both nations are well on in years.      

Keywords: Medical Devices; Medical Technologies, Medical Innovations, „t” Test.    
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1. Introduction 

The Medical Devices production and the Medical Technology 
production, situated on the first place in the world top of the sales 
concerning the industrial products, are „governed” in the „International 
Sphere” by the United States of America, while in the „European Sphere” 
the Medical Devices production and the Medical Technology production are 
under the leadership of the country which dominates this „International 
Micro-Sphere”, namely Germany.  

2. Problem Statement 

The „initial points”, concerning state of the art in this field, are 
reflected by William Sealy Gosset who created in 1908 the „t” Test and 
Johann Carl Friedrich Gauss who elaborated in 1823 the „Least Squares 
Method”. 

This research is the first worldwide statistical analysis which 
compares the trends concerning the evolutions of the Medical Devices 
markets, respectively the Medical Technologies markets, between the United 
States and Germany.  

3. Aims of the research 

The present research wants to make evident the „trajectories” of the 
evolutions concerning the Medical Devices productions, respectively the 
Medical Technology productions, in the United States and Germany. Also, 
the „t” Test reflects that, there are significant differences between the 
United States and Germany, regarding the values of the Medical Devices 
productions, respectively the values of the Medical Technologies 
productions.  

4. Research Methods 

This statistical analysis is modelled through the Variation 
Coefficients Method and the „t” Test method for to make evident the boom 
of the Medical Devices, respectively the Medical Technologies in the United 
States and Germany and for to emphasize the existence of the significant 
differences concerning the booms of the Medical Devices, respectively the 
booms of the Medical technologies, between the United States and 
Germany.  
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The Variation Coefficients Method reveals the mathematical models 
regarding the researched phenomenons, the booms of the Medical Devices 
in the United States and Germany, respectively the booms of the Medical 
Technologies in the United States and Germany.  

The „t” Test expresses the significants differences between the 
booms of the Medical Devices in the United States and Germany, 
respectively the booms of the Medical Technologies in the United States and 
Germany, through the condition which musts be accomplished, namely 
tcalculated < ttabelated.  

5. Findings 

5.1. The model of the „trajectory of  the boom” concerning the 
Medical Devices in United States, in the period 2005-2016 

In the time horizon 2005-2016, we can observe the „palette” of 
statistical data regarding the evolutions of the Medical Devices in United 
States and Germany, according to the table 1:         

 
Table 1. The values of the Medical Devices in the United States and Germany, 

between 2005-2016 
 

 
YEARS   

MEDICAL DEVICES 
UNITED STATES 

(billions $) 

 i  

MEDICAL DEVICES  
GERMANY 

(billions Euro) 
  i  

MEDICAL DEVICES  
GERMANY 
(billions $) 

 i  

2005 123,1 14,98 18,6 

2006 130,5 16,24 20,4 

2007 136,0 17,74 24,3 

2008 146,1 19,13 28,0 

2009 144,4 19,99 27,8 

2010 154,5 21,72 28,8 

2011 158,0 23,17 32,2 

2012 165,0 24,10 31,0 

2013 171,8 24,62 32,7 

2014 204,0 25,44 33,8 

2015 443,0 27,60 30,6 

2016 799,0 28,00 30,4 

TOTAL               2775,4              262,73                338,6 

    The source of the data:  „Statistical Portal” United States of America 

          
In the first step, the aim of this research consists in to „sketch the 

trajectory of the american boom” concerning the Medical Devices in 
United States.      
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               - if the „trajectory of the american boom”, for   = Medical 

Devices in United States, describes the function it tba
i

 , a and b 

will be [3]:                   
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Table 2. The „picture of board” for the values of   variable, if the Medical 
Devices in United States present a linear tendency 

 

 
 

YEARS 

MEDICAL 
DEVICES 

UNITED STATES 
(billions $) 

 i  

 
LINEAR TENDENCY 
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2005 123,1 -6 36 -738,6 33,09542122    90,0 

2006 130,5 -5 25 -652,5 66,12673990    64,4 

2007 136,0 -4 16 -544,0 99,15805858    36,8 

2008 146,1 -3 9 -438,3 132,1893773    13,9 

2009 144,4 -2 4 -288,8 165,2206959    20,8 

2010 154,5 -1 1 -154,5 198,2520146    43,8 

2011 158,0 +1 1 158,0 264,3146520          106,3 

2012 165,0 +2 4 330,0 297,3459707          132,3 

2013 171,8 +3 9 515,4 330,3772893          158,6 

2014 204,0 +4 16 816,0 363,4086080          159,4 

2015 443,0 +5 25  2215,0 396,4399267    46,6 

2016 799,0 +6 36  4794,0 429,4712454          369,5 

TOTAL           2775,4 0 182  6011,7 2775,4        1242,4 
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           - if the „trajectory of the american boom”, for   = Medical 

Devices in United States, presents the function 
2

iit cttba
i

 , a and 

b will be [3]:                                                                         
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Table 3. The „picture of board” for the values of   variable, if the medical devices 

in United States present a quadratic tendency 
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          - if the „trajectory of the american boom”, for   = Medical Devices 

in United States, shows the function i
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Table 4. The „picture of board” for the values of   variable, if the Medical 
Devices in United States present an exponential tendency 
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           The „trajectory of the american boom” which is „focused” by   

variable, namely the Medical Devices in United States, in the time horizon 

2005-2016, reveals a quadratic function 2

iit cttba
i

 , according to the 

graph 1.        
 

 
 

Graph 1. The quadratic function of the statistical data for the variable which 
reflects the evolution of the Medical Devices in United States, in the period 2005-

2016 

5.2. The model of the „trajectory of the boom” regarding the Medical 
Devices in Germany, in the time horizon 2005-2016 

            „Step by step”, the next target of this research is to identify and to 
describe the „trajectory of the german boom” regarding the Medical 
Devices in Germany, in the period 2005-2016.   

0
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

THE PARABOLIC TREND CONCERNING THE MEDICAL DEVICES IN UNITED STATES, BETWEEN 2005-2016
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            - if the „trajectory of the german boom”, for  = Medical Devices 

in Germany, presents the function it tba
i

 , a and b will be [3]:                                  

 
Table 5. The „picture of board” for the values of    variable, if the Medical 

Devices in Germany emphasizes a linear tendency 
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            -  if the „trajectory of the german boom” for  = Medical Devices 

in Germany, describes the function 2

iit cttba
i

 , a and b will be [3]:       

 

Table 6. The „picture of board” for the values of    variable, if the Medical 
Devices in Germany emphasizes a quadratic tendency 
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           - if the „trajectory of the german boom”, for  = Medical Devices 

in Germany, shows the function i

i

t

t ab , a and b will be [3]:         

 

Table 7. The „picture of board” for the values of   variable, if the Medical 
Devices in Germany emphasizes an exponential tendency 
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           The development of the „cloud of points” is around of the linear 

function it tba
i

 , for   variable, where  = Medical Devices in 

Germany, in the time horizon 2005-2016, according to the graph 2.     

 
 

Graph 2.  The linear function of the statistical data for the variable which describes 
the evolution of the Medical Devices in Germany, in the period 2005-2016 

5.3. The model of the „trajectory of the boom” concerning the 
Medical Technology in United States in the period 2008-2016 

Table 8. The values which expresses the Medical Technologies from United States 
and Germany in the time horizon 2008-2016 

 

YEARS   MEDICAL TECHNOLOGY 
UNITED STATES 

(millions $) 

 i  

MEDICAL TECHNOLOGY  
GERMANY 
(millions $) 

 i  

2008 27,763 4,864 

2009 23,487 4,320 

2010 25,839 3,580 

2011 25,460 3,516 

2012 28,241 3,338 

2013 28,531 3,553 

2014 28,553 3,500 

2015 30,574 3,565 

2016 30,325 3,602 

TOTAL                           248,773                            33,838 

  The source of the data:  „Statistical Portal” United States of America 

0
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

THE LINEAR TREND CONCERNING THE MEDICAL DEVICES IN GERMANY, BETWEEN 2005-2016
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            - if the „trajectory of the american boom”, for  = MedTech in 

United States, describes the function it tba
i

 , a and b will be [3]:                       

 
Table 9. The „picture of board” for the values of    variable, if the Medical 

Technology in United States presents a linear tendency 
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            - if the „trajectory of the american boom”, for  = MedTech in 

United States, shows the function 2

iit cttba
i

 , a and b will be [3]:                                                                                                                                                                       
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Table 10. The „picture of board” for the values of    variable, if the Medical 

Technology  in United States presents a quadratic tendency 
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Table 11. The „picture of board” for the values of   variable, if the Medical 

Technology in United States presents an exponential tendency 
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TECHN-
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UNITED 
STATES 
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            The development of the „cloud of points”, which represents the 
values of the Medical Technology in United States, between 2008-2016, is 

around of the linear function it tba
i

 , according to the graph 3. 

 
 

Graph 3. The linear trend of the statistical data for the variable which reflects the 
evolution of the Medical Technology in United States, in the period 2008-2016 

5.4. The model of the „trajectory of the boom” concerning the 
Medical Technology in Germany in the period 2008-2016 

            - if the „trajectory of the german boom”, for  = MedTech in 

Germany, shows the function it tba
i

 , a and b will be [3]:                                     

 

Table 12.  The „picture of board” for the values of   variable, if the MedTech in 
Germany reflects a linear tendency 
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2010 3,580 -2 4   -7,160 4,007644444 0,428 

2011 3,516 -1 1   -3,516 3,883711111 0,368 

2012 3,338   0 0 0 3,759777778 0,422 

2013 3,553 +1 1   3,553 3,635844445 0,083 
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2014 3,500 +2 4   7,000 3,511911112 0,012 

2015 3,565 +3 9 10,695 3,387977779 0,177 

2016 3,602 +4 16 14,408 3,264044446 0,338 

TOTAL           33,838 0 60 -7,436 33,838 2,624 
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            - if the „trajectory of the german boom”, for  = MedTech in 

Germany, describes the function 2

iit cttba
i

 , a and b will be [3]:                 

 
Table 13. The „picture of board” for the values of    variable, if the MedTech in 

Germany reflects a quadratic tendency 
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2016 3,602 +4 16  64 256 57,632 3,755660605 0,154 

TOTAL     33,838 0 60    0 708 241,810 33,83799999 1,163 
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            - if the „trajectory of the german boom”, for  =  MedTech in 

Germany, presents the function i

i

t

t ab , a and b will be [3]:   

 
Table 14. The „picture of board” for the values of  variable, if the MedTech in 

Germany reflects an exponential tendency 
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2008 4,864 0,686993566 -2,747974265 0,781419489 6,045322707 1,181 

2009 4,320 0,635483746 -1,906451240 0,610869096 4,081963302 0,238 

2010 3,580 0,553883026 -1,107766053 0,597749835 3,960498335 0,380 

2011 3,516 0,546048866 -0,546048866 0,584630574 3,842647740 0,327 

2012 3,338 0,523486332 0 0,571511313 3,728303967 0,390 

2013 3,553 0,550595207 0,550595207 0,584630574 3,842647740 0,290 

2014 3,500 0,544068044 1,088136089 0,545272791 3,509722590 0,010 

2015 3,565 0,552059534 1,656178603 0,532153530 3,405285507 0,160 

2016 3,602 0,556543708 2,226174834 0,519034269 3,303956106 0,298 

TOTAL      33,838 5,143601823 -0,787155691     3,274 
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           The „trajectory of the german boom” for   factor, which represents 
the Medical Technology in Germany, in the period 2008-2016, is a 
parabolical function, according to the graph 4.          

 
Graph 4 The quadratic function of the statistical data for the variable which 

describes the evolution of the Medical Technology in Germany, in the time horizon 
2008-2016 
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5.5. The architecture of the comparative analysis through „t” test, 
between United States and Germany, concerning the „boom” of the 
Medical Devices, respectively Medical Technology, between 2005-
2016, respectively 2008-2016  

 

Table 15. The values which present the algorithm for to apply „t” Test for the 
Medical Devices in United States and Germany in the period 2005-2016 
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                106,3545837689,3 01,0;11; tttt ftabcalc   there is a 

significant difference between the United States and Germany concerning 
the Medical Devices 

 

Table 16. The values which reflect the algorithm for to apply „t” Test for the 
MedTech in United States and Germany in the period 2008-2016 
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                    355,321046305,30 01,0;8; tttt ftabcalc   there is a 

significant difference between the United States and Germany regarding the 
Medical Technologies   

6. Discussions 

            The tendencies of the values which express the distributions of the 
Medical Devices in the United States, respectively in Germany, are 
represented by a quadratic function, respectively a linear function, between 
2005-2016. 

The tendencies of the values which reflect the evolutions of the 
Medical Technologies in the United States, respectively in Germany, are 
represented by a linear function, respectively a quadratic function, between 
2008-2016. 

The “t” test reflects that, there is a significant difference between the 
distributions of the values concerning the Medical Devices from the United 
States and Germany, between 2005-2016. Also, the “t” test expresses that, 
there is a significant difference between the evolutions of the values 
regarding the Medical Technologies from the United States and Germany 
between 2008-2016.     
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7. Conclusions 

The statistical analysis at international level, focused on two high 
„poles”, the United States, where there is the Medical Innovation Centre, 
and Germany, where there is the Medical Technology Centre, reflects 
through the „t” test, the existence of the significant differences between 
these countries, concerning the „boom” of the Medical Devices and Medical 
Technologies. These two „World MedTech Powers” drive in the 
„International Medical Galaxy”, Germany, where there is the maximum of 
quality regarding the Medical Devices and the United States, where there is 
the maximum of concentration of the Medical Innovation and the maximum 
of weight regarding the Health percentage from the Gross Domestic 
Product and as effect, the maximum of Health Expenditures from world, in 
the favour of the rise concerning the Life Expectancy for the american 
nation. 
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