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SUMMARY
Purpose: The number of clinical trials conducted by

the industry has increased significantly for the period
2014-2016. They have produced advances in disease pre-
vention, treatment, and rehabilitation for many diseases.
This was the main reason to carry a study on the associa-
tion between certain demographic indexes and the number
of clinical trials in the European economic area. Proving a
correlation between those two variables could lead to ad-
ditional research pursued by the industry during the feasi-
bility phase of each study in order to have higher and
quicker enrollment for the success of the clinical trial.

Materials/Methods: Three demographic factors were
considered to have some importance on the clinical trial
enrollment – the number of population, life expectancy at
age 65 and Disability-Adjusted Life Years (DALY). The
numbers were processed with Spearman‘rho, and the read
of the results shows a correlation to be present for the
number of population and life expectancy at age 65.

Results: There is a correlation between the number
of clinical trials opened for enrollment of patients and
certain demographic indexes, which could lead to favo-
rable conditions for trial conduct in the different coun-
tries of EEA.

Conclusions: Studying in advance if some demo-
graphic factors are significant for conduct of clinical stud-
ies is something new that could be used by the industry to
avoid the wastefulness of a clinical project.

Keywords: clinical trials, number of population, life
expectancy at age 65, Disability-Adjusted Life Years
(DALY)

INTRODUCTION
The development of new medicines is a long, expen-

sive and complex process. The precise definition of the
time period and the monetary value for the development
of a new medicine is hard, but according to scientific pub-
lications it takes 10-15 years, and the invested financial
resources could grow to $1,3 billion. The complexity of
the investigational process is defined by the need for ex-
pertise and the interdisciplinary cooperation of scientists

and clinical investigators from different therapeutic
spheres. Clinical trials can be complicated and confusing.
Many patients refuse to participate in clinical trials, so the
phase of planning the trial and selecting countries and sites
is crucial. [1] Patient obstructions also cause large and
unexpectedexpenses to pharmaceutical and biotech compa-
nies as they are forced to tread water. As the industry
improvess toward biologics and personalized medicine, this
restrictions caused by consumers will become greater. [2]

Providing innovative therapy to patients and health-
care services for free during the trial are the two main rea-
sons for which patients are willing to participate. [3] Many
factors play a role in the persistently low rates of trial par-
ticipation, including financial barriers, logistical concerns,
ethical aspects and the lack of resources for patients and
clinicians to support clinical trial enrollment and retention.
[4][5] The accurate planning of the progress and evolution
of a clinical trial can be very rewarding. [6] Usually one of
the main steps throughout the start of a new project in this
field is feasibility, which is performed in order to be deter-
mined if a clinical trial will be successfully performed in a
country or at an investigational site. Conducting feasibil-
ity study before the clinical trial could reduce the risk of
spending resources on a trial that it is likely to ‚fail‘.[7]
The purpose of the study is to verify whether there is an
association between certain demographic factors and the
number of clinical trials open for enrollment in the coun-
tries of the European Economic Area (EEA).

MATERIALS AND METHODS
Demographic data for the period from 2007 to 2016

is extracted from the structured database of the Eurostat
portal (official statistical office of the European Union and
its mission is to provide high-quality statistics for Europe).
The information is compared to the generalized data of the
number of ongoing clinical trials conducted in the coun-
tries of the EEA. Correlation link has been sought between
certain demographic factors using Spearman rho (factor).
This factor is used when the two variables are scaled, or
one of the variables is scaled, and the other is quantita-
tive. In this case, the quantitative value is transformed to
scale. The Spearman’s rank-order correlation is the
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nonparametric version of the Pearson product-moment cor-
relation. Spearman’s correlation coefficient, (ñ, also signi-
fied by rs) measures the strength and direction of the asso-
ciation between two ranked variables. [8]

R – correlation factor
p – the level of statistical importance  (when p<0.05

there is statistical importance, there is a relation between
the investigated indicators).

N – the volume of the sample ( in this case this is
the number of countries, participating in the analysis, the
number could be different because there is missing data for
some countries)

RESULTS
Tracing the growth in the number of clinical trials

conducted by the industry for the EEA countries during the
period 2007-2016 shows that from 2008 to 2012 a signifi-
cant increase was observed with a value in percentage for
2011/2012 being 141,29%. This number is twice the value
of the average rate for the years 2007-2016 – 67,15%. Since
2014, there has been a decline in the numbers, with the
rate for 2015/2016 of half of the average being 34,99%.
The data for the number of ongoing clinical trials (open
for enrollment) has been extracted from
www.clinicaltrials.gov database. On the table below the
growth rate of clinical trials can be followed through the
period.

Table 1. The growth rate in the number of clinical
trials conducted by the industry for the period 2007-
2016 in %

Period Growth rate of the number

of clinical studies (%)

2007/2008 45,1

2008/2009 12,16

2009/2010 42,17

2010/2011 70,34

2011/2012 141,29

2012/2013 60

2013/2014 125,39

2014/2015 72,9

2015/2016 34,99

Average 67,15%

The research on the correlation between the number
of opened for enrollment clinical trials and demography
was performed with three major demographic factors –
Number of population, Life expectancy and Disability-Ad-
justed Life Years. The reason for performing the study
among the demographic factors is that the demographics
have vast uses in society.

The correlation between the number of population
and the number of clinical trials throughout the period of
2007 to 2016 was interesting to be determined due to the
controversial dependency between this factor and many oth-
ers such as economic growth, the stability of society, social
norms, costs, health care standards, social norms, etc. The
life expectancy is more than just a number. The level and
variability of life expectancy have important implications
for individual and accumulated human behavior because
they affect fertility behavior, economic growth, human capi-
tal investment, intergenerational transfers, and incentives for
pension benefit claims. [9]) DALY factor was chosen because
it is highly used for measuring the benefits of healthcare.
Enrollment in clinical trials and succession of a trial depends
on the number of people willing to participate, which is in
close relation to the satisfaction of people from the health
care system. For the measurement of health benefits to hav-
ing the greatest potential use in order to inform allocative
efficiency arrangements, it needs to be based on a generic
system so that gains/losses can be compared across the
amplet possible range of therapeutic interference. [10] In this
context, measures of health or health determination, and spe-
cially combined metrics that combine life expectancy and
quality of life or disability have been extensively used. [11]

Number of population
In demographics, the world population is the total

number of human beings currently living. The term popu-
lation refers to the persons of the same group or species,
who live in a particular geographical area, and have
thecompetence of interbreeding. In sociology, population
refers to a collection of humans.

The assumption made was that with the increase in
the number of population in EEA, the number of clinical
trials could grow. The result showed that the correlation
factor is important, and there is a significant relationship
between the two figures. When studying the indicator – the
number of population - it can be considered that the popu-
lation could influence the number of clinical trials open
for enrollment and being conduct. The study period is 2007
- 2016. The beginning of the timeframe is the acceptance
of Bulgaria in the European Union.

Table 2. The correlation between clinical trials open for enrollment and the number of population in the coun-
tries of the EEA for the period 2007-2016

               Period
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Statistics

R 0,773 0,747 0,819 0,875 0,886 0,893 0,924 0,953 0,944 0,949

p <0,001 <0,001 <0,001 <0,001 <0,001 <0,001 <0,001 <0,001 <0,001 <0,001

N 31 31 31 31 31 31 31 31 31 31
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Table 3. The correlation between clinical trials open for enrollment and life expectancy at age 65 in the coun-
tries of the EEA for the period 2007-2015

               Period
2007 2008 2009 2010 2011 2012 2013 2014 2015

Statistics

R 0,391 0,473 0,499 0,258 0,455 0,336 0,252 0,201 0,002

p 0,033 0,008 0,005 0,168 0,013 0,069 0,188 0,297 0,992

N 30 30 30 30 29 30 29 29 20

R- the calculated correlation factor between the
number of clinical studies open for enrollment and popu-
lation of countries in the EEA

p – factor showing statistical importance
N – 31 countries data used for number of clinical

trials open for enrollment and number of population

Life expectancy at age 65
The definition of the index ‚Life expectancy at age

65 years old‘ is the moderate number of years that a per-
son at that age can be expected to live, estimating that
age-specific mortality levels remain constant. However,
the actual age-specific death rate of any particular birth
cohort cannot be known in advance. If rates are falling,
as it has been observed to be thecase over the past dec-
ades in OECD countries (Organization for Economic Co-
operation and Development), actual life spans will be
higher than life expectancy calculated using current death
rates. This indicator is measured in years.

The assumption was that with the increase of life
expectancy at age 65, the number of people at age 65 or
more grow, who are more vulnerable to chronic diseases
and complications. With the increase in the number of
people who suffer from chronic diseases, the possibility

of enrollment of patients in clinical trials grows. This
leads to favorable conditions for the industry conducting
clinical trials.  The elderly population is the most exten-
sive and the fastest-growing portion of the population
worldwide. The elderly combine the lion’s share of sub-
jects for certain health conditions, like medical oncology
conditions, heart disease, arthritis, and Parkinson’s disease,
among others in most parts of the world. Additionally, the
elderly make up the majority of patients for many medi-
cines treating chronic conditions. [12]

The results show that the correlation factor is sig-
nificant for the years - 2007, 2008, 2009, 2011. The re-
sults confirmed that the relationship between life expect-
ancy at age 65 and the number of clinical trials opened
for enrollment for the period 2007-2015 is present for the
years 2007 – 2009, 2011. The result is expected, consid-
ering the case of a higher value of the indicator of life
expectancy at age 65 is normal that more people from the
population are suffering from chronicle diseases at this
age and lots of them are interested in participating in
clinical trials. The period of estimation is from the time
point of acceptance of Bulgaria in the European Union,
and it is related to all countries in the EEA.

R- the calculated correlation factor between the
number of clinical studies and the factor of life expect-
ancy at age 65 of countries in the EEA

p – factor showing statistical importance
N – countries data used for number of clinical tri-

als open for enrollment and factor of life expectancy at
age 65 – varies through the years as no complete data
was available for all countries in the EEA

Disability-Adjusted Life Years
The definition of DALY is the measure of overall

disease burden, expressed as the number of years lost due
to ill health, disability or early death. The term DALY was
developed in the 1990s as a way of comparing the over-
all health and life expectancy between countries. The in-
dex is becoming increasingly common in the field of pub-
lic health and health impact assessment. The disability-
adjusted life years are a societal measure of the disease
or disability in populations. [13] DALYs are calculated by
combining measures of life expectancy as well as the ad-

justed quality of life during a burdensome disease or dis-
ability for the population. The DALY relies on an compli-
ance that the most convinient measure of the effects of
chronic illness is time, both time lost due to premature
death and time spent disabled by the disease.

The disability-adjusted life year has emerged in the
international health policy lexicon as a new measure of
the ‘burden of disease’.[14]The assumption was that with
the increase of the DALY, the number of people with dis-
eases and chronic diseases is rising, which leads to
favorable conditions for conducting clinical trials.  Treat-
ments of chronic conditions are directed primarily to the
relief of persistent symptoms rather than the cure of a rap-
idly evolving symptomatology. These very aspects make
patients particularly suitable for clinical studies. [15]

The result shows that the correlation factor is not
significant. When investigating DALY- it shows that the
indicator has no impact on the number of clinical trials
opened for enrollment. The period for the study is 2007-
2014.
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DISCUSSION
The researched demographic factors could be eas-

ily extracted from the database of the Eurostat portal,
which makes them available for any kind of research that
could be done in advance, before the conduct of a clini-
cal study. This approach could facilitate the process of
enrollment of patients in the clinical studies conducted
by the industry, which could lead to shortening the
timeframe from the point of creation of a new medicine
to the time of registrating it. Having innovative therapy
available for patients is essential for their health and life
status.

CONCLUSION
There is a correlation between the number of clini-

cal trials opened for enrollment of patients and certain de-
mographic indexes, which could lead to favorable condi-
tions for trial conduct in the different countries of EEA.
Correlation between the number of population and the
number of clinical trials opened for enrollment and life ex-
pectancy at age 65, and the amount of opened clinical tri-
als was proved by the study. This approach could be used
by the industry for performing a more detailed feasibility
step in order to guarantee the success of the clinical study
in terms of enrollment of patients.

Table 4. The correlation between clinical trials open for enrollment and DALY in the countries of the EEA for the
period 2007-2014

                   Period
2007 2008 2009 2010 2011 2012 2013 2014

Statistics

R -0,283 -0,339 -0,208 0,127 -0,119 -0,139 -0,232 -0,25

p 0,307 0,258 0,54 0,709 0,713 0,684 0,549 0,633

N 15 13 11 11 12 11 9 6

R- the calculated correlation factor between the number of clinical studies open for enrollment and  factor of
DALY in the EEA

p – factor showing statistical importance
N – countries data used for number of clinical trials open for enrollment and DALY – varies through the years

as no complete data was available for all countries in the EEA
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