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Introduction
The medicines acting on cardiovascular sys-

tem (ATC code C) experienced a steady innovative 
growth during the last 3 decades[1, 2, 3]. Nowadays 
the group of ACE inhibitors include more than 10 
molecules (e.g. enalapril, lisinopril, captopril, rami-
pril, trandalopril, fosinopril, perindopril, quinapril, 
benazepril, trandalopril, cilazapril, zofenopril) [4,5]. 
Similar is the situation with angiotensin II receptor 
antagonists (sartans’), diuretics, calcium channel 
blockers, beta 2 receptor antagonists etc. [6, 7, 8, 9] 
After the expiration of the patent, many essentially 
similar “off patented” medicines known as generics 
appear [10]. 

Many cardiovascular diseases require a combina-

tion therapy with more than one medicine acting on 
cardiovascular system (CVS) [11, 12, 13]. To satisfy 
those needs the pharmaceutical companies usually 
create fixed dose combinations of patented or generic 
molecules. Knowledge and perception of cardiolo-
gists towards the fixed dose combinations and gener-
ic medicines for cardiovascular diseases therapy is 
not widely studied [14 - 17].

The aim of this study is to analyze the knowledge-
and perception of generic and fixed dose combination 
among the cardiologists.

Materials and methods  
We performed an inquiry study among 50 cardiol-

ogists in Bulgaria. The questionnaire was distributed 

stUDY tHe cARDIoLoGIsts’ KNoWLeDGe AND PeRcePtIoN 
ABoUt GeNeRIc AND FIXeD Dose coMBINAtIoN MeDIcINes IN 

cARDIoLoGY

Z. Mitkova1, P. Milushewa1, A. Zlatareva2, M. Manova1,3, K. tachkov1, G. Petrova1

1Medical University of Sofia, Faculty of Pharmacy
2Medical University of Varna, Faculty of Public Health

3National Council on Pricing and Reimbursement

summary. The aim of this study is to analyze the knowledge and perception of generic and fixed 
dose combination among the cardiologists. 
We performed an inquiry study among 50 cardiologists in Bulgaria. The questionnaire was dis-
tributed with the support of the country’s Cardiologists’ Association. Seven of the questions rank 
the opinion of cardiologists in a 5 point Likert scale where 1 is strongly disagree and 5 is “com-
pletely agree”. Six questions clarify the reasons and frequency of generics and fixed dose com-
binations prescribing. Z-test andt-test analysis was applied to evaluate the statistical significance 
among the proportions and answers.
The proportion of cardiologists with positive opinion about generic medicines efficacy (72%), 
safety (70%), and interchangeability (78%) prevails.Cardiologists prescribe generics mostly due 
to their low price (96%), and better patients’ compliance in case of low income (12%).
The advantages of fixed dose combinations are mostly evident for the group of patients that need 
combination therapy (100%) and when there is a risk for proper administration by the patients 
(100%). Those advantages are positively evaluated by all physicians.
In general, cardiologists possess positive perception towards effectiveness and safety of generic 
medicines and fixed dose combinations.
Affordability, patients’ satisfaction, and compliance are key factors that influence their decision.

Key words: generic medicines policy, fixed dose combinations, cardiologists perception, car-
diovascular diseases therapy



PHARMACIA, vol. 62, No. 4/2015 23Study the cardiologists’ knowledge and perception...

with the support of the country’s Cardiologists’ As-
sociation. The questionnaire was first discussed with 
the Cardiologists Association and after 3 interviews 
regarding the appropriateness of the questions it was 
corrected and distributed. 

Seven of the questions rank the opinion of cardi-
ologists in a 5 point Likert scale where 1 is strongly 
disagree and 5 is “completely agree”. Six questions 
clarify the reasons and frequency of generics and 
fixed dose combinations prescribing. 

Z-test and t-test analysis was applied to evaluate 
the statistical significance among the proportions and 
answers. What was compared was the proportions of 
those considered with positive perception (answer 4 
and 5 on Likerts scale)and those with negative per-
ception (answer 1 and 2 on a Likert scale). The me-
dium point was used when there was lacking state-
ments in the positive or negative group.

Question/ number (%) 
answered 1 2 3 4 5 z-test value

(p-test value)

the generic and original 
medicines: strongly 

disagree
Rather 

disagree

Neither 
agree nor 
disagree

Rather 
agree

completely 
agree

are equivalent as 
therapeutic effectiveness
– n (%)

8 (16%) 5 (10%) 21 
(42%) 16 (32%) 11.187

(<0.001)

differs only in excipients 
content – n (%) 4 (8%) 5 (10%) 1 (2%) 21 

(42%) 19 (38%) 11.4113
(< 0.0001)

have the same INN 
and are completely 
interchangeable – n (%)

1 (2%) 4 (8%) 6 (12%) 19 
(38%) 20 (40%) 16.0278

(< 0.0001)

Results
15 out of the 50 inquired are male. Average length 

of experience is 17.5 years (8.8 SD). All are cardiol-
ogy specialists;in addition, 10 specialize in internal 
medicine and 2 in rheumatology. 

On Table 1 is shown the distribution of answers 
on the first questionnaire that aims at revealing the 
knowledge of generic medicines.

The proportion of cardiologists with positive per-
ception prevails and the difference is statistically sig-
nificant for all threesub-questions, which means that 
those knowing the essential similarities among generic 
and original medicines prevail. Nevertheless still 16% 
consider generic are not equivalent with originators, 
18% that they differ not only in excipients content, and 
10% that they could not be interchanged. 

The second question reveals the perception to-
wards safety differences – Table 2.

Question/ number (%) 
answered 1 2 3 4 5 z-test value

(p-test value)

the generic and original 
medicines: strongly 

disagree
Rather 

disagree

Neither 
agree nor 
disagree

Rather 
agree

completely 
agree

are equally safe– n (%) 1 (2%) 8 (16%) 6 (12%) 19 
(38%) 16 (32%) 9.5707

(<0.001)

could be prescribes in the 
same therapeutic schemes 
– n (%)

4 (8%) 2 (4%) 21 
(42%) 23 (46%) 20.8514

(< 0.0001)

have the same adverse 
events frequency – n (%) 1 (2%) 6 (12%) 4 (8%) 24 

(48%) 15 (30%) 13.0422
(< 0.0001)

Table 1. Distribution of answers to question 1

Table 2. Distribution of answers to question 2
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The proportion of positive and negative answers 
differs, which makes it statistically significant. Most 
cardiologists consider generics as equally safe, able 
to be prescribed in the same therapeutic schemes and 
possess the same frequency of adverse drug reactions 
as the originators.

The third question discusses the perception to-
wards the price and affordability issue – Table 3. We 
also observed statistically significant difference in the 
three sub questions favoring the positive answers. It 
is undisputable that for the affordability sub question 
the strongly positive opinions prevail (98%), while 
for the other sub questions opinions are not so posi-
tively confident.

Only 2 cardiologists declared that they do not 
prescribe generic medicines. All other prescribe 
generics mostly due to their low price (96%), and 
better patients’ compliance in case of low income 
(12%).17% (1%-50%) of cardiologists declared that 
their patients consider generic medicines not as ef-

Question
/ number (%) answered 1 2 3 4 5 z-test value

(p-test value)

If the patient is not satisfied 
with generic medicine:

strongly 
disagree

Rather 
disagree

Neither agree 
nor disagree

Rather 
agree

completely 
agree

will continue with originator – 
n (%) 6 (12%) 5 (10%) 4 (8%) 16 

(32%) 19 (38%) 8.1935
(<0.001)

will change generic with other 
medicine with the same INN – 
n (%)

19 
(38%)

12 
(24%) 7 (14%) 6 (12%) 6 (12%) -5.5358

(< 0.0001)

will change generic with 
other therapeutic option with 
different  INN – n(%)

9 (18%) 6 (12%) 7 (14%) 17 
(34%) 11 (22%) 4.0119

(< 0.0001)

fective as originators and  (16%) did not share nega-
tive experience of their patients with generics. If the 
patient is not satisfied with generic prescribing 76% 
of cardiologists will not continue with other generic 
(this include also indifferent group) – Table 4. The 
proportion of those that will alternatively prescribe 
the originator (70%) doesn’t match those that will try 
with other therapeutic alternatives (56%). The differ-
ence among both groups is not statistically signifi-
cant, nevertheless most will come back to originator 
(z-test value-2.1602at р<0.0308). Probably the phy-
sicians consider other factors as price, patients’ per-
sistence to therapy and therapeutic results.

The factors that positively influence physicians 
decision to prescribe generic medicines is the lower 
price (94%), patients income (94%), patients accep-
tance (88%), and with low influence is the equal safe-
ty (72%) and quality (58%) – Table 5.

The advantages of fixed dose combinations are 
mostly evident for the group of patients that need 

Table 4. Distribution of answers to question 6

Question/ number (%) 
answered 1 2 3 4 5 z-test value

(p-test value)

Do you consider that the 
lower price of generic 
medicines:

strongly 
disagree

Rather 
disagree

Neither agree 
nor disagree

Rather 
agree

completely 
agree

does not mean low quality 
of the products– n (%) 2 (4%) 12 (24%) 8 (16%) 19 (38%) 9 (18%) 4.4096

(<0.001)

Is due to lower production 
cost – n (%) 2 (4%) 4 (8%) 16 (32%) 28 (56%) 30.3109

(< 0.0001)

Allows affordable therapy 
to more patients – n (%) 1 (2%) 10 (20%) 39 (78%) 69.6456

(< 0.0001)

Table 3. Distribution of answers to question 3
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Question
/ number (%) answered 1 2 3 4 5 z-test value

(p-test value)

Does the therapy with 
fixed dose combination 
possess any advantages 
in comparison with mono 
products

strongly 
disagree

Rather 
disagree

Neither 
agree nor 
disagree

Rather 
agree

completely 
agree

in case when combination 
therapy is necessary– n (%) 12 (24%) 38 (76%)

in case when there is a risk of 
inappropriate administration– 
n (%)

13 (26%) 37 (74%)

to facilitate patients – n (%) 1 (2%) 2 (4%) 12 (24%) 35 (70%) 46.467
(< 0.0001)

to improve compliance - n (%) 2 (4%) 3 (6%) 15 (30%) 30 (60%) 44.4467
(< 0.0001)

for elderly on polytherapy - n 
(%) 2 (4%) 2 (4%) 11 (22%) 35 (70%) 43.4366

(< 0.0001)

Question
/ number (%) answered 1 2 3 4 5 z-test value

(p-test value)

the main factor that 
influence your decision to 
prescribe generic medicine:

strongly 
disagree

Rather 
disagree

Neither 
agree nor 
disagree

Rather 
agree

completely 
agree

Is equal quality– n (%) 5 (10%) 10 (20%) 6 (12%) 19 (38%) 10 (20%) 2.5744
(<0.01)

Is equal safety – n (%) 4 (8%) 5 (10%) 5 (10%) 26 (52%) 10 (20%) 6.6712
(< 0.0001)

Is lower price – n (%) 1 (2%) 2 (4%) 12 (24%) 35 (70%) 26.2016
(< 0.0001)

Is patients income - n (%) 3 (6%) 15 (30%) 32 (64%) 26.2016
(< 0.0001)

Is patients acceptance - n (%) 1 (2%) 5 (10%) 23 (46%) 21 (42%) 43.4366
(< 0.0001)

combination therapy (100%) and when there is a risk 
for proper administration by the patients (100%). 
Those advantages are positively evaluated by all 
physicians – Table 6. Mostly positively are evaluated 
also the comfort of patients (94%), age (92%) and 
improvement of patients compliance (90%).

Those reasons are confirmed by 90% of physicians 
in answer to the question“If you have the choice how 
frequentlywill you prescribe fixed dose combination 
instead of their mono products?” with “always”. 

Negative answers pointed towards concerns such as 
the impossibility for doses titration, impossibility for 
personalized dosing and adapting to individual pa-
tients needs. The same positive is the perception to-
wards the generic fixed dose combinations (Question 
10). Only 4 physicians answered negatively.

Question 11 evaluates the cardiologists’ percep-
tion for their patients’ attitudes towards generic pre-
scribing. The answer confirms the importance of af-
fordability issues for positive patients’ decision 94%. 

Table 5. Distribution of answers to question 7

Table 6. Distribution of answers to question 8
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It is important that 78% of patients did not doubt in 
generics effectiveness and 68% are well informed 
about their similarity. The differences in proportions 
among positively and negatively answered are statis-
tically significant.

Question 12 explores the physicians’ opinion 
about the availability of generic medicines policy in 
the country – Table 8.

This question is multidimensional but it allows 
physicians to express their general opinion and to 
evaluate every measure – table 8.  Undoubtedly more 
physicians consider the patients’ agreement with ge-
neric medicines prescribing as the most important 
result of any generic medicines policy availability 
(74%), 48% consider that the informational policy 
of pharmaceutical companies do not influence phy-

Question
/ number (%) answered 1 2 3 4 5 z-test value

(p-test value)

Do you consider  that 
your patients are agree 
with generic medicines 
prescribing

strongly 
disagree

Rather 
disagree

Neither 
agree nor 
disagree

Rather 
agree

completely 
agree

Yes because they pay less–n 
(%) 3 (6%) 17 (34%) 30 (60%) 26.2016

(<0.0001)

Yes when they are well 
informed – n (%) 9 (18%) 7 (14%) 24 (48%) 10 (20%) 9.2026

(< 0.0001)

No because they doubt in their 
effectiveness – n (%)

19 
(38%)

20 
(40%) 5 (10%) 5 (10%) 1 (2%) -9.4491

(< 0.0001)

Question
/ number (%) answered 1 2 3 4 5 z-test value

(p-test value)

According to you is there 
a policy that stimulates the 
generic medicines utilization 
in the country

strongly 
disagree

Rather 
disagree

Neither 
agree nor 
disagree

Rather 
agree

completely 
agree

Yes because more patients are 
agree with generic medicines 
prescribing– n (%)

1 (2%) 4 (8%) 8 (16%) 25 
(50%) 12 (24%) 15.0849

(< 0.0001)

No because companies 
informed physicians for 
originator products – n (%)

7 (14%) 17 
(34%) 13 (26%) 3 (6%) 10 (20%) -3.1138

(< 0.0018)

No because patients are not 
well informed– n (%) 8 (16%) 15 

(30%) 14 (28%) 6 (12%) 7 (14%) -2.8375
(0.0045)

No because there are no 
incentives for physicians – n 
(%)

12 (24%) 15 
(30%) 10 (20%) 8 (16%) 5 (10%) -3.9725

(< 0.0001)

Yes because health insurance 
fund reimburse the low priced 
generic – n (%)

1 (2%) 2 (4%) 9 (18%) 23 
(46%) 15 (30%) 20.8422

(< 0.0001)

Yes because there are many 
generic molecules available on 
the market – n (%)

1 (2%) 7 (14%) 5 (10%) 14 
(28%) 18 (36%) 9.2582

(< 0.0001)

Table 7. Distribution of answers to question 11

Table 8. Distribution of answers to question 12
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sicians opinion and 46% did not consider patients 
information insufficient. The lack of incentives for 
physicians is very negatively evaluated by 74%, but 
the reimbursement policy (76%) and generic market 
competition are important measures that influence 
the market positively (64%).

The last two questions (№13 and №14) revealed 
that, on average, cardiologists prescribe generics to 
57% (SD 0.12) of their patients and fixed dose com-
binations to 65% (SD 0.25).

Discussion
The generic medicines policy should include the 

demand and supply side measures in combination 
[18-21]. Cardiovascular medicines are a good exam-
ple regarding the success of generic medicines pol-
icy measures due to a variety of generic molecules 
and fixed dose combinations [22, 23]. To the cardio-
vascular diseases is attributed high morbidity and 
mortality rate in the country, and they pose severe 
economic burden for the society [24].  Our study is 
the first one exploring more deeply the cardiologists’ 
attitude towards generics cardiovascular medicines 
and fixed dose combinations. 

It is evident that the cardiologists possess positive 
perception in regards to efficacy and safety of gener-
ic medicines and fixed dose combinations, confirmed 
by their positive evaluation.The affordability is also a 
key factor that stimulates generic medicines prescrib-
ing, as well as the patients’ compliance with therapy, 
when it’s affordable. Nevertheless, if the patient is 
not satisfied with generic medicines physicians tend 
to turn back to originator rather than to try different 
therapeutic alternative. 

The perception towards the fixed dose combi-
nations, which are quite common for the complex 
therapy of cardiovascular diseases, is also positive 
because 65% of cardiologists prefer to prescribe 
combinations. Because the generic fixed dose combi-
nations prevails on the national market, the positive 
perception is also valid for them. This results con-
firms the finding and recommendation of that fixed-
dose combination should be considered in patients 
with chronic conditions like hypertension for im-
proving medication compliance which can translate 
into better clinical outcomes because they provenly 
decreases the risk of medication non-compliance 
[13, 25].  Consideration for patients’ persistence with 
therapy and compliance are leading factors for such 
preference [26 - 28].

Physicians clearly identify the positive result of 
the insurance policy and competition as leading fac-

tors for generics prescribing, but underestimate the 
influence of the pharmaceutical industry [29-31]. 
They are adamant that incentives for physicians are 
necessary. There are no regulatory measures existing 
in the country that oblige physicians to prescribe un-
der INN, or limited budgets for prescribers. Thus we 
can consider that physicians tent to discuss the intro-
duction of such measures.

conclusion
In general, cardiologists possess positive percep-

tion towards effectiveness and safety of generic med-
icines and fixed dose combinations.

Affordability, patients’ satisfaction, and compli-
ance are key factors that influence their decision.
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