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Abstract

universities.

offering courses in medicine.

medical education curriculum.

Objective: To explore and evaluate final year medical students’ perceptions of and knowledge about generic medicines in Iraqi

Methods: A cross-sectional survey was conducted between 1%t June 2010 and 31s' July 2010 in six Iragi public universities

Results: Responses were received from 546 medical students (response rate 69.6%).More than 60% of study participants
thought that generic medicines are inferior, less effective and produce more side effects compared to brand name medicines. These
findings highlight that final year medical students need a better understanding of the principles and concepts of bioavailability and
bioequivalence if they are to contribute appropriately t o generic medicine use.

Conclusions: This study clearly shows that medical students in Iraq lack of understanding on issues related to generic medicine
use. In order to encourage the use of generic medicines in Iraq, medical students need to be receiving a better education on the
issues relating to generic medicines and generic prescribing. This could be achieved by including the relevant topics in the current

Keywords: Generic medicines; Generic prescribing; Bioequivalence;
Perceptions

Introduction

The reasons especially among authorities in Europe for the
increasing focus on medicines is their expenditure growth in recent
years, greater that other components, leading to pharmaceutical
expenditure now the largest or equal largest component. In addition,
the need to continue to provide equitable and comprehensive
healthcare in the face of pressures including demographics, rising
patient expectations and the continued launch of new premium priced
drugs with pressures from consultants, patients and others to prescribe
these [1-3].

An increasing strategy employed by authorities surrounds
increasing the utilisation of generics as well as introducing strategies
to obtain low prices to take full advantage of over $100bn/ year of
products likely to lose their patent by 2012 - especially with such wide
variation in current prices of generics [3-6].

The debate surrounding generic prescriptions has centred on issues
relating to bioequivalence, quality and safety. [2,7-13] .Some of these
issues relate to the fact that in some European countries there are
branded generics. This can cause patient confusion leading potentially
to medication errors. In Iraq, Concern has been expressed by physicians
practicing elsewhere about the efficacy of generic Medication. This
debate has centered on issues related to bioequivalence and potential
confusion that might arise when changes of medicine brands occur
in some patient populations [14]. Furthermore, previous studies have
shown that changing existing prescribing behaviors is difficult. [15,16].
So, it is important to train medical students with getting used to INN
prescribing as happens in the UK for instance and reinforced in the
community [1,17]; influencing existing prescribers can appreciably
enhance prescribing efficiency. Consequently, would suggest a dual
strategy. However, may be easier to start with students as the first
group. The aims of this study are to explore and evaluate final-year
medical students’ perception and knowledge of generic medicines and
generic prescribing in Iraqi universities.

Methodology
Development of the survey questionnaire

As Hassali and associates used the questionnaire in their study and
is validated also, it is reasonable to use pre-validated questionnaire
in survey research. Therefore, on this pretext we decided to use the
validated questionnaire which we revalidated before the execution in
the current study [18].

A total of 23 survey items, classified into four groups, were
developed. The first part consisted of three demographic questions:
age, gender, and the university at which the participants were currently
enrolled. In the second part, items were pooled under the heading
of ‘knowledge of bioequivalence of generic medicines’. This section
included a question which asked the student to select the correct
bioequivalence regulatory limits when comparing generic medicines
with innovator brands according to the requirements of the US Food
and Drug admiistration (FDA). The other four questions were framed
in a five-point Likert scale format (5 = ‘strongly agree’; 4 = ‘agree’s
3= ‘neutral’; 2= ‘disagree’ and 1 = ‘strongly disagree’). This type of
scale was chosen because its construction is relatively simple and the
interpretation of results is straightforward [19]. The third part of the
survey contained eight items which evaluated the medical students’
understanding of brand name medicines versus generic medicines.
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These items were also framed in a five-point Likert rating scale. The
fourth part of the questionnaire consisted of seven items designed
to evaluate the medical students’ perceptions of education they were
currently receiving. Similarly to part three, these questions were also
answered using a five-point Likert scale.

In order not to overlook any of the students’ opinions on the issue
of generic and brand name medicines, a blank space was provided
on the last page of the survey for the respondents to write down their
views.

Face and content validation of the paper survey

Three lecturers of pharmacology from Basra college of Medicine
and Pharmacy with experience in the field of medicines were asked to
evaluate the relevance, clarity and conciseness of the items included
in the questionnaire. The observations and comments given by the
lecturers were taken into account [20]. In order to test the validity and
the reliability [21,22] of the survey form, the revised questionnaire was
pilot-tested by administering it to a convenient sample of 20 medical
students who were not participating in the main study. The overall
Cronbach’s alpha value was 0.72.

Study design and sample size

A cross-sectional survey was conducted between 1% June 2010 and
31% July 2010. Convenience sample method was used, six universities
were choosing from the middle and south of Iraq. The sampling frame
was all final-year medical students in six universities who were enrolled
during the period of the study. The number of enrolled students during
the study period was obtained from the Dean’s Office in each university
as shown in Table 1.

Survey administration and timeframe

This descriptive and analysis study was conducted over a period of
two months, between the 1* Jun 2010 and the 31 of July 2010. In order
to inform the students about the objectives of the survey, an explanatory
letter attached to the survey questionnaire was distributed to all of the
participants. The students received the survey questionnaire from the
respective lecturers in each university. Permission to approach the
students and to conduct the study was obtained from the Ministry of
Higher Education and Scientific Research in Iraq.

University Number of enrolled final year students
286

110

56

258

20

75

Total 785

o g~ WN =

Table 1: Final-year medical student enrolment at six Iraq universities, 2010.

University l\_lumber of enrolled Number of students |Percentage of students
final year students 'who responded who responded (%)

1 286 196 68.5

2 90* 65 722

3 56 36 64.2

4 258 188 72.8

5 20 16 80

6 75 45 60

Total 785 546 69.6

*20 students were excluded for pilot study

Table 2: Response rates according to universities.

University Number of respondents Mean age (SD) S::‘::)(M= Male) (F=
1 196 23.87 (0.78) M =103; F =93
2 65 23.71(0.63) M =28; F =37
3 36 23.77(0.68) M=12; F =36
4 188 23.74(0.71) M =87; F =101
5 16 23.87(0.71) M =6; F =10
6 45 23.66(0.71) M=27,F=18
Total M =263
Mean 546 23.78(0.72) F =283

Table 3: Demographic characteristics according to university.
Response Frequency Percent (%)
80%-120% 54 9.9
80%-125% 49 9.0
90%-100% 76 13.9
95%-100% 99 18.1
95%-105% 64 1.7
i don't know 204 374
Total 546 100.0

Table 4: Responses to question 4.

Data collection

Responses from the students were collected by the medical lecturers
in each university and were entered (key - in) into the Statistical
Package for Social Sciences (SPSS’) for Windows, version 16, by the
researcher in order to perform statistical analysis.

Data analysis

Data analysis was performed using SPSS® for Windows, version 16
[23] The mean (+ SD) was calculated for the continuous variables, and
frequencies were measured for the categorical variables. Associations
between groups were examined using chi-square or Fisher exact tests
whenever necessary. For categorical variables, Fisher’s exact test is
preferred over the chi-square test if 20-25% or more cells in the table
have expected frequencies of less than five, or if any of the expected
frequencies are less than one [22,24,25]. Data which emerged from
the domains using the Likert scale as a measurement were analysed
statistically as non-parametric data [26-28]. However, the response
categories in the Likert scale have a ranking order, but the intervals
between the values cannot be presumed to be equal [29,30] .

For this survey data, a default Monte Carlo simulation in the SPSS
software was used to estimate Fisher’s exact p-values as the data set
was large and normal exact computations require a significant amount
of time and memory from the computer. A two-sided 99% confidence
level Monte Carlo estimate of Fisher’s exact p-value was computed, with
a p-value of 0.05 or less taken to demonstrate statistical significance.

Results

The total number of medical students in the six universities in
question in Iraq during the time of the survey was 785. By the end of
the survey period, 546 students had responded to the survey (response
rate = 69.6%). The responses of each university are shown in Table 2.

The average age of the respondents was 23.78 + 0.72 years. Of the
respondents, 248 (45.4%) were 24 years old, and 283 (51.8%) of the
respondents were female (Table 3).

The first item on the questionnaire asked the students to select the
correct bioequivalence limits allowed by the FDA when comparing
an innovator drug with a generic one. The following explanation was
provided with the question:
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. Response P Value
Survey question/statement 5 -
SD (%) D (%) N (%) A (%) SA (%) Gender  University
All generic products of a particular medicine that are rated as “generic " N
equivalents” are therapeutically equivalent to the innovator brand product. 103 (18.9) 298 (54.6) 33(6) 75(13.7) 37(6.8) 0.355 <0.001
All generic E’)roducts of a pgrtlcular med|0|ne that are rated as “generic 153 (28.1) 252 (46.2) 77 (141) 49 (9.0) 15 (2.7) 0.920 <0.001*
equivalents” are therapeutically equivalent to each other
| haye not been introduced tp the issues of bioequivalence for generic drugs 14 (2.6) 33 (6.0) 109 (20.0) 234 (42.9) 156 (28.6) 0.901¥ 0.502*
during my pharmacy education.
| neeq more .|n.format|on on how bioequivalence tests are conducted for 16 (2.9) 34 (6.2) 83(15.2) (262 (48.0) 151(27.7) 0.319* 0.883*
generic medicines.
Note: SD= Strongly Disagree, D=Disagree, N = Neutral, A = Agree, SA = strongly agree
*Fisher exact test
¥chi-square
Table 5: The responses to other questions on knowledge of bioequivalence are shown in Table.
Survey question/statement Response P Value
SD (%) D (%) N (%) A (%) SA (%) Gender  University
Generic medicine is bioequivalent to its brand medicine 36(6.6) 305(55.9) 79(14.5) 79(14.5) 47(8.6) 0.822¥ 0.013*
Generic medicine must contain the same dose as the brand medicine 98(17.9) 223(40.8) |110(20.1) |85(15.6) 30(5.5) 0.347¥ 0.935*
Generic medicines must' b_e in the same dosage forms (e.g. tablet, capsules) 174(31.9) 192(35.2) 90(16.5) 75(13.7) 15(2.7) 0.006* 0.494*
as the brand name medicines.
Generic medicines are of lower quality compared to brand name medicine. |57(10.4) 34(6.2) 78(14.3) 207(37.9) |170(31.1) 0.059* <0.001*
gzzie(:ilser;\edlcmes are less effective as compared to the brand name 14(2.6) 47(8.6) 121(22.2) 201(36.8) | 163(29.9)  0.396* 0.570%
ﬁ:gie;rilserzedlcmes produce more side effects compared to the brand name 40(7.3) 84(15.4) 86(15.8) 201(36.8) | 135(24.7) 0.155¢ 0.047*
Generic medicines are less expensive than brand medicines 19(3.5) 17(3.1) 49(9) 283(51.8) |178(32.6) 0.224* <0.001*
Brand_ name_rr_1ed|cmes are required to meet higher safety standards than 41(7.5) 44(8.1) 85(15.6) 200(36.6) 176(32.2) 0.292¢ 0.397*
generic medicines.
Note: SD= Strongly Disagree, D=Disagree, N = Neutral, A = Agree, SA = strongly agree
*Fisher exact test
¥ chi-square
Table 6: The responses to other questions about understanding of brand name versus generic name are shown in Table.
Survey question/statement Response P Value
SD (%) D (%) N (%) A (%) SA (%) Gender  University
| need more mf_onfmatlon on the issues pertaining to the safety and efficacy 62(11.4) 32(5.9) 43(7.9) 182(33.3) 227(41.6) |0.477¥ 0.013*
of generic medicine.
From Fhe knquledge that | have, I'm con_fn_jent in prescription written by 5(0.9) 95(17.4) 93(17) 181(33.2) |172(315)  0.503 <0.001*
generic medicine rather than brand medicine
| find it easier to recall a medicine's therapeutic class using generic names 10(1.8) 51(9.3) 140(25.6) | 256(46.9) 89(16.3) 0.031¥ 0.015*
rather than brand name
| be]leve pharmaust's are one of the important health care professionals to 36(6.6) 25(4.6) 112(205) 203(37.2) 170(31.10  0.596* <0.001*
advise me on generic medicine
| believe my future p_rescrlbmg habits will be influenced by my senior 14(2.6) 63(11.5) 96(17.6) 219(40.1) | 154(28.2)  0.020* 0.233*
colleagues and medical consultants
| belle\_lg advertisements by the drug companies will influence my future 14(2.6) 96(17.6) 126(23.1) 21940.1) 91(16.7) 0.471¥ <0.001*
prescribing patterns
| bel!eve that th_e topic of cost-effective prescribing is well covered in my 139(25.5) 186(34.1) 70(12.8) 105(19.2)  46(8.4) 0.103* <0.001*
medical education

Note: SD= Strongly Disagree, D=Disagree, N = Neutral, A = Agree, SA = strongly agree

*Fisher exact test
¥*chi-square

Table 7: The responses to other questions regarding perception of current prescribing education are shown in Table.

In pharmacology, the term ‘bioavailability’ refers to the rate
(how fast) and the extent (how much) to which an active ingredient
is absorbed and becomes available at the site of the drug action. The
FDA organisation considers a generic product to be bioequivalent if
its bioavailability is within an a specified range compared with the
currently marketed branded product.

After this statement, the following question was asked:

The regulatory limits applied are that the 90% confidence intervals
for the ratios (generic product: brand name product) of the areas under

the plasma drug concentration versus time curves and the maximum
plasma drug concentrations must fall between...

Six answer options were given, the correct answer being 80-125%.

The responses are shown in Table 4. Only 49 (9.0%) of the
students answered the question correctly, while 293 (53.6%) answered
incorrectly and 204 (37.0%) did not attempt to provide a numerical
answer.

The responses to other questions relating to the students’ knowledge
of bioequivalence are shown in Table 5.

J Bioequiv Availab
ISSN:0975-0851 JBB, an open access journal

Volume 3(5): 086-091 (2011) - 088



Citation: Sharrad AK, Hassali MA (2011) Knowledge and Perceptions of Final Year Medical Students in Iraqgi Universities about Generic Medicines.

J Bioequiv Availab 3: 086-091. doi:10.4172/jbb.1000065

More than 70% of the respondents did not believe that generic
medicines are therapeutically equivalent to the corresponding brand
name medicines, or even to each other. There was a statistically
significant difference between the responses to these two questions
according to universities (p<0.001 for both questions). More than
70% of the respondents did not possess sufficient information about
bioequivalence for generic medicine and how bioequivalence tests are
conducted for generic medicines. There were no statistically significant
differences according to gender and the different universities for these
two questions.

The responses to questions about understanding of brand name
versus generic name are shown in Table 6. More than 60% of the
respondents thought that a generic medicine was not bioequivalent
to the corresponding branded medicine. There was a statistically
significant difference in the responses to this question from different
universities. More than half of the respondents did not know that
the generic medicine must be presented in the same dose and dosage
form as the brand name medicine. There was a statistically significant
gender difference in the responses to the question regarding the form
of the dosage (p=0.006). With regard to quality and efficacy, around
two-thirds of the respondents agreed that generic medicines are of a
lower quality (69.7%), are less effective (66.7%), produce more side
effects (61.5%) and adhere to lower safety standards (68.8%) than
branded medicines. There was a statistically significant difference
in the responses to the question about quality between the different
universities (p<0.001). According to the question regarding the price
of generic medicines, 84.4% of the respondents believed that generic
medicines are less expensive than brand name medicines. A statistically
significant difference (p<0.001) was found between the responses of the
different universities.

With regards to the participants’ perceptions of the current
education in prescriptions, Table 7 shows the responses to these
questions. Around 80% of the respondents needed more information
on issues pertaining to the safety and efficacy of generic medicines.
Statistically significant differences (p = 0.013) were noted in the
responses to this question from the various universities. Of the
respondents, 353(64.7%) felt confident enough to prescribe medicines
according to their generic name rather than a brand name. Statistically
significant differences (p<0.001) were noted in the responses to this
question from the different universities. Of the respondents, 63.2%
found it easier to recall a medicine’s therapeutic class using generic
names rather than brand names. Statistically significant differences (p
=0.015) was found in the responses to this question from the different
universities and between genders (p = 0.050). Of the respondents,
68.3% believed that pharmacists would give them advice in the future
with regard to generic medicines. Statistically significant differences
were found between the responses to this question from the different
universities (p<0.001). Almost 68.3% of the respondents agreed that
their future prescribing habits would probably be influenced by their
senior colleagues and medical consultants. Statistically significant
gender differences were found in the responses to this question
(p=0.020), as a higher proportion of female students strongly agreed
or agreed with this item. More than half of the respondents (56.8%)
believed that advertisements by drug companies would influence their
future prescribing patterns. Statistically significant differences were
found in the response to this question from the various universities
(p<0.001). Around 60% of the respondents believed that their university
did not adequately cover the topic of cost-effective prescribing on their
medical curriculum.

Discussion
Part 1 -Demographics and response rate

To the best of our knowledge, this is the first study in Iraq which has
evaluated the knowledge and perceptions of final-year medical students
in universities in Iraq towards generic medicine. In the present study,
an overall response rate of 69.6% was recorded. One reason for a lack
of responses to this survey may be the lack of information regarding
generic medicines among the students. With regard to the respondents’
demographic characteristics, 51.8% of the respondents were female,
while 48.2% were male. The average age of the students was 23.78 +
0.72 years old.

Part 2 - Understanding of the bioequivalence of generic
medicines

According to the FDA, the determination of the bioequivalence of a
generic medicineinvolves an assessment of pharmacokinetic parameters
such as the area under the curve (AUC) and peak concentration (C__ ),
as well as the calculation of a 90% confidence interval for the ratio of the
averages of these parameters for the two products that are compared,
usually a test product (generic product) against a reference product (the
innovator or the branded product). The calculated confidence interval
should fall within a conventionally established bioequivalence range of
80% to 125% for the ratio of the product averages. This reflects that
the difficulty of the topics of pharmacokinetics and bio-pharmaceutics
make it difficult for students to understand them. In the first question,
which asked the students about their knowledge of the bioequivalence
limits for the approval of generic medicine by the FDA, only 9.0% (n
= 49) of the students gave the right answer and 37.4% (n=204) of the
respondents had no idea. This reflects the deficiency in the students’
knowledge of pharmacokinetic parameters, which are important in
the areas of bioequivalence and bioequivalence testing with generic
medicine. The poor response to this question in this study confirmed
the response to the same question in the study which was conducted in
Australia by Hassali and his group [18].These two studies in Australia
and Iraq clarify that topics relating to bioequivalence are not covered
and that these topics are important for medical students during their
education, as their education will help them to be more confident in
prescribing generic medicine in the future.

Part 3 - Understanding of brand name versus generic
medicines

More than 70% of the respondents did not believe that generic
medicines were therapeutically equivalent to the corresponding brand
name medicines, or even to each other. This is due to bad experiences
among patients with regard to the generic medicines used in Iraq over
the last 20 years. During this time, most medicines which have been
imported into the country have not undergone a quality control check,
due to the shortage of medicine as a result of an international embargo
which has been in place since 1990°(31). This result was in line with
the results of other studies conducted in different countries [2,7-13].
While The findings of the current study are not in line with those of the
previous study which was carried out in Australia by Hassali et al. [18],
and in which more than 80% of the respondents believed that a generic
medicine was bioequivalent to the corresponding brand name medicine.
Statically analysis show significant differences among universities,the
differences in the responses might occur due to deficiency in the
universities curricula in teaching this topic to their students. According
to questions which explored the medical students’ knowledge of dosage
forms and doses when comparing generic medicines with branded
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medicines according to the FDA’s requirements, more than half of the
respondents did not know the definition of generic medicine according
to this organisation. Under the FDA’s regulations, a generic medicine
must contain identical amounts of the same active ingredients in the
same dosage form as a branded medicine [32]. Around half of the
respondents were not aware of these two facts. This response pattern
might be influenced by lack of education about generic medicines.
Statistically analysis show significant differences according to gender
with the fact that the generic medicine must be in same dosage forms,
a higher proportion of male students either strongly disagreed or
disagreed with this question compared to their female counterparts.
This response reflects a lack of information regarding the requirements
of generic medicines according to the FDA. The findings of the current
study are in line with those of a previous study carried out in Australia
by Hassali [18].

According to the questions that evaluated the medical students’
knowledge of the quality and effect of generic medicines when
compared to brand name medicines, 377 of the respondents (69%)
believed that the generic medicines in Iraq were of a lower quality. Of
the respondents, 336 (61.5%) thought that generic medicines would
cause more side effects than brand name medicines. Statically analysis
showed significant differences among universities and the differences
in the responses might occur due to differences in the universities
curricula in teaching this topic to their students. While 433 of the
respondents (66.7%) believed that they were less effective than their
brand name counterparts. These results were in line with the results of
the study conducted in Australia by Hassali [18]. Which illustrated the
deficit in medical students’ knowledge of generic medicines. More than
80% of the respondents were fully aware that generic medicines are
less expensive than brand name medicines. Statically analysis showed
significant differences among universities, the differences in the
responses might occur due to differences in the universities curricula
in teaching this topic to their students. Of the respondents, 376 (68.8%)
thought that brand name medicines were required to meet higher
standards than generic medicines.

Part 4 - Perceptions of the current education in prescribing

Most of the respondents in the current study (74.9%) said that
they would have liked more information on the safety and efficacy
of generic medicines during their years of medical education, The
highest proportion of respondents from the University No. 6,
while the lowest came from the University of respondents No. 5. Of
the respondents, 353 (64.7%) were more confident in prescribing using
generic names rather than brand names because the curriculum deals
with generic names more than brand names, the highest proportion of
respondents from the university No.3, while the lowest came from the
university No.5. This may be reflective of different styles of teaching
among universities .Of the respondents, 345(63.2%) found it easier to
recall a medicine’s therapeutic class using generic names rather than
brand name, The highest proportion of respondents from the university
No.6, while the lowest came from the university No.2. The proportion
of males is higher than the proportion of females in relation to this
question. Nearly two-third of the respondents thought that pharmacists
were one of the most important groups of healthcare professionals in
terms of providing medical students with advice on generic medicines,
while in a similar study in Australia [18]. The respondents were more
confident in pharmacists, with 86.8% thinking that pharmacists
comprised one of the most important teams of healthcare professionals
in terms of providing the respondents with advice. This reflects the
different views held with regard to pharmacists in both countries; in

Iraq, many private pharmacies are run by non-medical staff, and this
decreases patients’ confidence in pharmacists’ advice. More than half of
the students in Iraq agreed that advertising by drug companies would
influence their future prescribing patterns, while in Australia, one
quarter of the students believed that advertising from companies would
influence their prescribing patterns [18]. These results was in line with
the study conducted by Godman et al. [33] where more than half the
physicians stated that Pharma Company activity would influence future
prescribing habits as Pharma Companies spend a great deal of money
on marketing activities as well as physician education [33]. More than
half of the students in Iraq and Australia believed that their universities
did not adequately cover the topic of cost-effective prescribing in their
medical curriculum. A statistically significant difference was noted
for all these six responses among universities; The differences in the
responses might occur due to differences in the universities curricula
in teaching these topics to their students. In the present study, almost
two-thirds of the medical students strongly agreed or agreed that
their future prescribing habits would probably be influenced by their
senior colleagues and medical consultants. Statistically analysis showed
significant differences according to gender, where high response from
Female students than male students was noted. In psychology it is
generally seen that female have a tendency to follow their seniors and in
that context, in the current study, females are influenced by their senior
colleagues opinions and decisions. This result is in line with the results of
the study conducted in Australia by Hassali et al. [18], in which 92% of
the respondents strongly agreed or agreed that their future prescribing
habits would probably be influenced by their senior colleagues and
medical consultants. Similarly, in a previous study conducted among
interns in Australia, 80% of the medical interns believed that their
consultants would influence their prescribing practices [34]. This
clarifies the deficiency in topics that encompass prescription-related
issues in our universities, as their actual prescribing training will only
start in the hospital.

Limitations of the study

The number of students who participated in this study was relatively
small compared to the total number of students who are enrolled in
medical colleges in Iraq. Therefore, these results may not necessarily be
generalisable to all medical students.

Conclusion

This study clearly shows that medical students in Iraq lack an
extensive understanding of the concept of bioequivalence and the
safety and quality of generic medicines. In order to encourage the use
of generic medicines in Iraq, medical students need to be receiving a
better education on the issues relating to generic medicines and generic
prescribing. This could be achieved by including the relevant topics in
the current medical education curriculum.
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